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Glossary 

The following abbreviations and terms have been used throughout this document. 

ATF Air Treatment Facility 

AWTP Advanced Water Treatment Plant 

BFP Belt filter press (for sludge dewatering) 

BNR Biological Nutrient Removal 

CIP Clean In Place 

CPWP Critical Portfolio Works Program 

CRAS Clarifier RAS 

DO Dissolved oxygen 

DOL Direct On Line 

DWAS Digested Waste Activated Sludge 

EBPR Enhanced biological phosphorus removal 

EP Equivalent Person (typically 210 L/d @ ADWF) 

FAT Factory Acceptance Test 

GDD Gravity drainage deck (to thicken sludge) 

LCS Local Control Station 

MBR Membrane Bioreactor 

MCC Motor control centre 

MFIP Main fire indicator panel 

ML Mixed liquor 

MLSS Mixed Liquor Suspended Solids 

MRAS Membrane RAS 

MWAS Membrane WAS 

ORP Oxidation Reduction Potential 

OWS Operator Work Station 

P&ID Process and instrumentation diagram 

POM Process Operating Mode 

PTA Preliminary treatment area 

QUU Queensland Urban Utilities (Incorporates Ipswich Water effective 1 July 2010) 

RAS Return activated sludge 
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SAT Site Acceptance Test 

SCADA Supervisory control and data acquisition 

SKM Sinclair Knight Merz 

SMF Submerged Membrane Filtration 

SOP Standard Operating Procedure 

STP Sewage treatment plant 

TBDOS To be determined on-site 

TN Total Nitrogen 

TP Total Phosphorous 

SWWF Sustained Wet Weather Flow 

VSD Variable Speed Drive 

WAS Waste activated sludge 
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1. Introduction 

1.1. Background 

The Critical Portfolio Works Program (CPWP) is an initiative of Queensland Urban Utilities 
(QUU) to carry out a range of water infrastructure projects in response to the existing and future 
expansion of this region, which will be the fastest growing region within South East Queensland 
over the next few decades. 

Goodna Sewage Treatment Plant (STP) is being upgraded through the CPWP.  The Works in 
general are referred to as the Stage 4A Upgrade. 

Thiess have been awarded the Contract for design and construction of the Works, with SKM as 
design consultant.  Thiess have sub contracted the System Integration work which include 
development, implementation and commissioning of the software for the new SCADA system.  
This sub contractor is referred to as the System Integrator within this Functional Description. 

1.2. Purpose of This Document 

This Functional Description will be used for the following purposes: 

 Preparation of the PLC code for the PLC controllers 

 Configuration of the Operator interfaces on the SCADA terminals 

 SCADA testing and commissioning 

 Plant simulation & Factory Acceptance Testing (FAT) 

 Site Acceptance Testing (SAT) 

 Training of operations and maintenance personnel 

 Fault finding by operation and maintenance staff. 

This document shall be read in conjunction with IW-GDSTP-4A-ELE-SPEC-6006 Control System, 
HMI Guidelines Functional Specification Version 2.7.3 (QUU), Stage 4A project drawings and 
other documents prepared for Goodna Stage 4A Upgrade.  The latest drawings and drawing register 
is found on Incite www.incite.com.  Contact Thiess for access to Incite on 07 3436 2800.  
Following completion of the Project this information will be held by QUU. 

This Functional Description is a plain English description of the required functionality of the 
SCADA system and forms the basis of the of the PLC code. 

This document is in two volumes: 
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 Volume 1 (this volume) sets out the required functionality for the Works based on the design 
of the plant as a whole. 

 Volume 2 provides functionality descriptions provided by Vendors for equipment that 
Vendor supplied controllers or has Vendor specific functional requirements.  In general this 
information typically provides detailed requirements relating to the starting and stopping (or 
opening and closing) of individual equipment items (such as blowers) or complete systems 
which have very specific Vendor functional requirements (such as the submerged membrane 
filtration system).  In those cases Volume 1 will typically provide the interface and overall 
control functionality required while Volume 2 will provide the more detailed starting and 
stopping of elements within the item or sub system.  

1.3. Order of Precedence  

Where contradictions occur between this document and other project documents; or between 
Volume 1 and Volume 2 of this document, the contradiction shall be raised in the agreed contract 
form with Thiess for clarification.  Thiess will formally respond with a clarification, but 
notwithstanding that, the order of precedence shall usually be applied as follows: 

1. P&IDs and I/O List 
2. This Volume 1 of the Functional Description (Document IW-GDSTP-4A-PRO-SPEC-0100 

Vol 1 of 2). 
3. Specific vendor documentation related to the controls system.  This information is 

provided in Volume 2 of the Functional Description (Document IW-GDSTP-4A-PRO-
SPEC-0100 Vol 2 of 2). 

4. Other Project Specifications. 
5. Vendor drawings and other related information not already included in Volume 2. 
6. Works and Services Specification prepared by QUU. 

1.4. Plant Upgrade Details 

The main details of the upgraded Goodna STP Stage 4A Upgrade are summarised below, along 
with brief details of the process configuration where appropriate.  

Liquid Stream 

 New Preliminary Treatment Area (PTA) comprising: 

– Two primary screens  

– Vortex grit tank 

– Three drum screens 

– Screenings and grit conveying, washing, dewatering and outloading equipment 
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– Plant bypass flow splitter  

 Plant drainage system including the PTA Foul liquor Pump Station and the Existing Site Foul 
Liquor Pump Station.  These receive drainage water from the PTA, sludge dewatering 
facility and site amenities.  

 New odour control facility consisting of bioscrubbers and activated carbon scrubbers 

 Membrane bioreactor (MBR) configured for enhanced biological phosphorous removal 
(EBPR) with the following components: 

– RAS de-aeration zone 

– Three anaerobic zones 

– Oxidation ditch with aerobic zones and anoxic zones 

– Two swing zones which can be operated as either aerobic zones and anoxic zones 

– One final Anoxic Zone with 5 axial lift pumps 

– Membrane tank containing six membrane trains 

– Associated mechanical equipment such as bioreactor blowers, membrane blowers, 
permeate pumps, etc. 

 Retain existing clarifier 4 to provide solids/liquids separation as emergency backup  

 Site service water system using permeate that is dosed with sodium hypochlorite 

 Chemical dosing facilities including alum, sodium hypochlorite, methanol, and caustic soda, 
complete with truck unloading bays.   

Solids Stream 

 Existing Stage 3 Bioreactor converted to an Aerobic Digester.   

 Sludge dewatering facility incorporating two gravity drainage decks (GDD) and two belt 
filter presses (BFP) and polymer dosing equipment. 

 Biosolids out loading facility comprising of conveyors, a sludge storage hopper and truck 
loading facility. 
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2. Standard Modules 
This chapter outlines the standard electrical and control modules utilised across the plant and 
includes Variable Speed Drives (VSD), Fixed Speed Direct-on-line Starters (DOL), Non-
Modulating Pneumatic Actuators, Modulating Pneumatic Actuators, Non-Modulating Electric 
Actuators and Modulating Electric Actuators. 

These modules utilise the communications network, Profibus / Profinet or are hardwired to the IO 
Racks.  The details of the “Physical Layer” for each module are described below. 

All devices (Motors, Valves, Instruments, Local Control System etc) are to be implemented using 
QUU supplied PLC and SCADA blocks where available in the suite provided.  

The requirements for each “Module Standard Block” are described in detail below. Where items 
are identified as having the ability to be operated, adjusted or configured by the SCADA interface, 
this will be limited by varying access/ security level as defined by the QUU Standard. 

2.1. Associated Documentation 

This document must be read in conjunction with the following associated documents: 

 Plant P&ID’s (Refer to drawing register in Incite for latest list) 

 Associated  motor schematics (Refer to electrical drawing list detailed at the start of each 
chapter of the Functional Description) 

 PLC hardware layout drawings 

 Plant Control system network diagram (As listed in Section 2.2) 

 Hardwired PLC IO List ( Refer IW-GDSTP-4A-ELE-EQPT-6004) 

 Motor and Load  List ( Refer IW-GDSTP-4A-ELE-EQPT-6002) 

 Plant Instrument List ( Refer IW-GDSTP-4A-ELE-EQPT-6000) 

 QUU Software Guidelines, QUU Controlled Document - NCS_PLC & RTU Software 
Guidelines v2.5.pdf 

 QUU HMI Guidelines, QUU Controlled Document - Citect_HMI_Standards_v2.7.3. pdf 

2.2. Control System Design Overview 

The plant control system is based on Siemens S7-300 PLC architecture with Ethernet (Profinet) and 
Profibus DP communications. 

Refer to the following control system network drawings for full details. 
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Description Associated Drawing 

Control Systems Fibre Network Connection Diagram – Sheet 1 IW-GDSTP-4A-ELE-1090-6000 

Control Systems Fibre Network Connection Diagram – Sheet 2 IW-GDSTP-4A-ELE-1090-6001 

 

The following components are linked via a physically segregated PLC Ethernet to the PLC CPU: 

 VSD units 

 Remote IO racks  

 Ethernet Switches  

 Other Plant and vendor PLC’s (Digester Blower MCC) 
 SCADA Servers 1 & 2 
 Engineering Workstation 

The following components are linked via Profibus DP to the PLC CPUs: 

 Simocode Smart Starters. 

The following components are linked via Modbus TCP to the PLC CPUs: 

 Bioreactor and MBR Blowers. 

 
The Plant SCADA system is based on a Citect SCADA interface. The following components of the 
SCADA system are connected via a physically segregated SCADA Ethernet LAN: 

 SCADA Servers 1 & 2 

 SCADA Clients : Control Room, 4A Switchroom, Dewatering and Digester Switchroom 

 Engineering Workstation 

 Trend and Report Printer 

 Gateway Server for connection to QUU WAN. 

2.3. Equipment Control Mode 

Equipment can be used in effectively four standard modes: Local, (Local) Off, Remote Manual and 
Remote Automatic. For all DOL and VSD starters, there is a ‘Local /Off/ Remote’ selector switch 
on the associated starter cell on the MCC.   

For integral electric actuators the Local/Off/Remote switch is located on the actuator. 

When ‘Local’ is selected the equipment can be operated from the Local Control Station adjacent to 
the equipment (for motors) and using the integral controls for electric actuators. When ‘Remote’ is 
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selected the equipment can be controlled via the PLC / SCADA system in either Remote Auto 
(PLC Logic and sequencing) or Remote Manual (Operator control by SCADA) modes.  

2.3.1. Off Mode 

This mode may be selected at the switchboard by operating the ‘Local/Off/Remote’ selector switch 
to the ‘Off’ position.  When equipment is placed in this mode, the equipment cannot be operated 
either manually or remotely by the PLC/SCADA system. The SCADA system will indicate the 
equipment is in Local mode when this mode is selected. The PLC cannot differentiate between 
Local and Off modes, there is a single remote selected input to the simocode or VSD. 

Generally this mode is selected for maintenance purposes, but provides NO ISOLATION function; 
further isolation still needs to be effected prior to undertaking maintenance, inclusive of operating 
the full load isolator on the LCS as per the relevant Standard Operating Procedure (SOP). 

2.3.2. Local Mode  

The Operator may select this mode by operating the ‘Local/Off/Remote’ selector switch on the 
associated starter cell on the MCC to the ‘Local’ position. The SCADA system will indicate the 
equipment is in Local mode when this mode is selected. 

The Operator shall be able to start and stop the equipment at the equipment site independently of 
the PLC/SCADA system while in this mode.   

All electric actuators are fitted with local controls on the actuator.  Should the Operator select 
‘Local’ on the actuator, they will then be able to manually open and close the valve using the local 
push buttons. Note that this facility is not provided for pneumatic actuators. 

2.3.3. Remote Mode 

For equipment to be controlled remotely via the PLC / SCADA system the Operator must first 
select ‘Remote’ at the ‘Local/Off/Remote’ selector switch on the associated starter cell on the 
MCC. 

The Operator can then choose to either remotely operate the equipment in ‘Remote Manual’ or to 
automatically operate the equipment via sequences in ‘Remote Auto’. 

2.3.3.1. Remote Manual 

The ‘Remote Manual’ mode may be selected by the Operator at the Operator Work Station (OWS) 
(SCADA Client) by selecting the ‘Manual’ button on the device popup. When equipment is placed 
in the Remote Manual Mode, the equipment shall remain in its current state and be controlled 
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manually by Operator selectable Start and Stop (or Open and Close) buttons on the device popup. 
Device protection and select interlock functionality (Refer Manual Permissive, Section 2.4.2) will 
be active in Remote Manual mode. 

For the equipment to be operable in the ‘Remote Manual’ mode the following conditions must be 
met: 

 All required interlocks have been met. 

 All fault conditions must be clear. 

 If the equipment fails to start / stop (or open / close if applicable) then the equipment must be 
put into the fault condition. 

 All ‘Remote Auto’ sequences associated with the equipment will be inactive. 

If the equipment is running in ‘Remote Manual’ and ‘Remote Auto’ is then selected the equipment 
shall continue to operate, then the equipment will adjust its set-points and status to match the 
applicable automatic sequence requirements. 

2.3.3.2. Remote Automatic  

The ‘Remote Auto’ mode may be selected by the Operator at the Operator Work Station (OWS) by 
selecting the ‘Auto’ button.  This mode is the normal mode of control for all plant.  When 
equipment is placed in the Automatic Mode, the control of the equipment shall be defined by a 
series of conditions, set points, and delay times as programmed in the PLC logic. 

For the equipment to be operable in the ‘Remote Auto’ mode the following conditions must be met: 

 All required interlocks have been met. 

 All fault conditions must be clear. 

 If the equipment fails to start / stop (or open / close if applicable) then the equipment must be 
put into the fault condition, and an alarm shall be raised on the OWS, the sequence logic will 
then start any associated standby equipment. 

 All ‘Remote Auto’ sequences associated with the equipment will be active. 

All adjustable set-points within the sequence logic shall be adjustable by the Operator on the OWS.  
The PLC/SCADA shall be programmed to only accept set-points which are within a predefined 
safe operational range (where identified in this Functional Description document). 
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2.4. Alarm System 

2.4.1. Alarms 

 All required alarms are as detailed in the SCADA alarm table in each chapter of the 
Functional Description. 

 Should an alarm be subject to the possibility of nuisance tripping, such as an alarm generated 
from an analogue signal, then appropriate alarm hysteresis is to be allowed to eliminate 
nuisance tripping. 

 Alarms are to be latched or held active until reset. 

Where appropriate or detailed in the Functional Description. The alarm catagories are defined: 

Alarm Category Paging Delay Operator Onsite Paging Delay Operator Off Site 

0 Default – Non Paged 

1 60 sec 60 sec 

2 10 min 10 min 

3 30 min 30 min 

4 10 min 8 hr 

5 10 min 16 hr 

6 10 min No Page 

7 Process Info Only – Non Paged 

8 M+E Info Only – Non Paged 

The Operator should check all alarms at the end of each working day and reset all those can be 
reset. In particular, ensure all drives that have been disabled during the day can be enabled (if 
possible and safe to do so). Note also that all events are logged in SCADA and can be accessed 
through SCADA reports. 

2.4.2. Interlocks 

 All required Interlocks are as detailed in the Interlock table in each chapter of the Functional 
Description. 

 Required hardwired interlocks are as detailed on the associated plant P&ID. These are 
included in the Interlock Tables in the Function Description.  

 Standard Starters incorporate interlocks to allow operation in Local. 

 All interlocks are to be state based, either Active or Inactive. 
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 All interlocks are by default Non Latched and do not require a reset (Based on State only). 

The standard QUU blocks use the term Manual Permissive & Auto Permissive to interlock as 
defined below: 

 Auto Permissive need to be healthy for operation in Remote Automatic mode. 

 Manual Permissive need to be healthy for operation in Remote Manual mode. 

 Auto and Manual Permissive conditions are configured independently in the PLC. A 
condition will often be both an Auto and Manual Permissive. Typically the conditions 
included as Manual Permissive are a subset of those included as Auto Permissive. 

2.4.3. Reset 

 The reset is to be provided from the SCADA by the Operator. 

 Once reset the alarm is to be re-enabled and can then operate and latch again as required. 

 Alarms which are current, where the alarm condition is still active, cannot be reset. 

 Provision for a Global and Process Stream Reset must be included. These resets can be used 
by the plant operators to reset the plant after an entire plant or section of plant has been 
shutdown.  

2.5. Failure Modes 

2.5.1. Protection Devices and Interlocks 

There are several different types of protective devices and interlocks; these can be broadly defined 
as “Hardwired” and “Non-hardwired”. 

Hardwired protective devices, as depicted on the plant P&ID’s, are wired as part of the individual 
motor control circuit.  These hardwired interlocks are active irrespective of the mode of operation. 

In most cases these hardwired interlocks are inputs directly into the device.  The functionality and 
interlock is programmed within the device. In all these hardwired interlocks are also wired to inputs 
on the Simocode Starter or VSD.  

For all other Non-hardwired interlocks, the field devices (e.g. low level, high level, temperature 
and pressure) are wired into PLC IO, or into IO provided on the Simocode Starter or VSD.  The 
functionality associated with these inputs is implemented in the PLC, with “interlock” functionality 
incorporated into Auto and Manual Permissive conditions of the PLC drive software block. The 
SCADA is to display if interlocks are healthy for each device. 
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2.5.2. Failed to Start and Failed to Stop 

Standard DOL and VSD PLC blocks have ‘Failed to Start/Stop’ protection in remote modes. This 
latched device fault identifies a discrepancy between PLC Run command (output) and Starter / 
VSD Running feedback (input). A PLC fixed time period is allowed to elapse before the fault is 
generated. An alarm is raised for this condition and the status is displayed on the device popup.   

The fault will need to be investigated and reset prior to the starter being made available again. 

2.5.3. Failed to Open and Failed to Close 

Standard non-modulating valve actuators (inclusive of both electrical and pneumatic) have a 
separate 'Failed to Open' and ‘Failed to Close’ protection in remote modes. This latched device 
fault identifies a discrepancy between PLC Open/Close command (output) and Valve Fully 
Opened/Closed position feedback (input). A PLC fixed time period is allowed to elapse before the 
fault is generated. An alarm is raised for these conditions and the status is displayed on the device 
popup.    

Fail to Position alarm are generated for modulation valves where provided with feedback. This is 
an alarm only and identifies a discrepancy between PLC position command (output) and Valve 
position feedback (input). This alarm does not trip the modulating valve. 

2.5.4. Equipment Duty Selection 

The plant has numerous installations of equipment arranged in a duty / standby configuration. This 
equipment will be run general in a continuous or a start / stop configuration.  

The following configurations are typical: 

 Duty / Standby 

 Duty / Assist / Standby 

 Duty / Duty / Duty / Standby 
 

In a Duty / Standby configuration, typically the first motor placed in Remote mode is selected as 
duty and the second is selected as Standby. 

In a Duty / Assist / Standby configuration, typically the first motor placed in Remote mode is 
selected as duty, the second is selected as Assist and the third is selected as Standby. 
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In a Duty / Duty / Duty / Standby configuration, typically the first motor placed in Remote mode is 
selected as duty, the second is selected as Duty, the third is selected as Duty and the fourth as 
Standby. 

The changeover of duty can be driven by one of the following parameters: 

 For continuously operating equipment (where equipment runs 24/7), duty changeover is 
usually triggered at midnight, where the standby pump will become the duty pump.   

 For equipment operating in a start / stop configuration, duty changeover is triggered when the 
duty equipment stops. 

 The Operator can also select duty configuration. 

2.5.5. Analogue Switch Points 

All analogue switch/alarm points derived from analogue signals shall incorporate hysteresis to 
inhibit spurious switching. Hysteresis band will be adjustable on SCADA, while the corresponding 
delays are fixed in the PLC. Filtering is provided in the standard Analogue device, with filter delay 
adjustable on SCADA.  

2.5.6. Simultaneous Start Inhibit (Load Shedding) 

Each drive is configured with a load Shedding number. In the event of plant start-up after a power 
failure, the plant load shedding number will count up. A device will not be permitted to restart until 
its load shedding number is greater than or equal to the Plant load shedding number. This is 
intended to prevent numerous drives energizing at once after a power outage, but is dependent on 
the load shedding number allocated to each drive. 

Indication is provided on SCADA when a device is being prevented from operating due to load 
shedding functionality.   

2.5.7. Thermistor Faults 

Thermistor protection faults (typically for drives >5.5kW) will be configured as a latched fault in 
the VSD or Simocode starter. Once a trip condition has occurred, a reset needs to be provided by 
the Plant Operator through the SCADA system. No automatic resetting of Thermistor alarms is 
allowed. A SCADA Reset will trigger a fixed duration reset output from the VSD/Simocode for 
resetting external protection relays. 
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2.5.8. Flow Failure 

Each pump fitted with either a flow switch or flow transmitter will generate a flow failure alarm if 
after a start-up delay (nominally 10 seconds), where flows are not greater than a minimum value 
(configured by the flow switch or an analogue threshold for flow meters).  The flow failure fault 
will be latched at the pump block in the PLC. This will cause the associated pump to stop, while 
allowing standby pumps where available to continue to function. The latched low flow fault will be 
indicated on SCADA as an alarm and will require an Operator reset before the drive can be 
restarted. 

2.5.9. Process Watchdog Timer Alarms 

Where process operations are expected to be completed within a period of time, a timer will be 
used to check the successful completion of the process.  Specific alarms as detailed in the various 
chapters of the Functional Description are to be programmed. 

2.5.10. Resumption from Power Failure 

Power failure will cause all plant items to cease operation. 

Provision for a Global and Process Stream Reset has been provided, where the Operator can reset 
alarms generated if required.  

There will be a delay (nominally 20 seconds) after power has been restored prior to restart of the 
plant subsystems. Refer to Section 2.5.6 for further information. 

The Functional Description will detail in each process whether plant subsystems will restart from 
the point in the sequence where power failed or otherwise. 

2.5.11 Time Synchronisation 

All PLC CPUs and SCADA Servers / Clients will have their time synchronized.  The SCADA 
servers will be directed to a separate NTP Time Server device (local GPS Based appliance or 
remote service as defined in the specification documents).  SCADA Clients and PLC CPUs will 
then be configured to regard the Primary and Secondary SCADA Servers as their NTP Time 
source.  This time synchronization will occur automatically on a device configured basis 
(nominally every 60 seconds for PLC CPUs) without operator interaction.  

2.6. Standard Motor Starter  

This section details operation of the motor starter modules. Each starter shall utilise the appropriate 
QUU standard PLC and corresponding SCADA block for its type of starter. 
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Each starter module contains ALL the IO possible for its type. When the module is used to 
configure the individual starters, a number of IO will become surplus and not required, they can be 
“masked” or ignored.   

2.6.1. Variable Speed Drive Starter (VSD) (Forward and Reversing) 

2.6.1.1. Standard Devices and Components 

The variable speed motor control consists of the following devices and components: 

 Main Circuit Breaker.  This is located within the relevant starter cell of the Motor Control 
Centre (MCC) of the specific motor.  Switching the main circuit breaker ‘On’ provides 
power to Variable Speed Drive.  The status of the main circuit breaker is to be derived from 
an input to the VSD. 

 The control circuit breaker (Q16) is also situated in each starter cell, switching on this 
breaker provides control voltage to the control circuit and the VSD control card. 

 Variable Speed Drive (VSD). The VSD is located on the wall adjacent to the main MCC in 
the Main Switchroom.  The VSD is connected to the PLC via Ethernet (Profinet). The VSD 
has a keypad for configuration. All commands including the speed reference and related 
feedbacks between the PLC and the VSD are via Ethernet (Profinet). 

 Control Mode Switch.  This is located on the relevant starter cell of the MCC.  Switching the 
control mode switch at the MCC to ‘Remote’ permits operation from PLC/SCADA.  
Switching the control mode at the MCC to ‘Local’ permits the Operator to start and stop the 
motor from the Local Control Station (LCS), which is located adjacent to the motor in the 
field.  Switching the control mode switch to ‘Off’ will inhibit operation, however the VSD 
remains powered. 

 Indication Lamps.  There are no separate indication lamps provided.  The status of all driven 
devices can be viewed via the relevant SCADA interface on any of the SCADA Clients, and 
via the integral LED & LCD indication provided on the VSD Keypad. 

 Local Control Station (LCS).  These are located adjacent to the motor in the field and contain 
the following components mounted in the LCS: 

- Emergency Stop (E-Stop).  The 'E-Stop' is provided for use in an emergency only and 
should never be used for normal stopping nor for isolation. 

- Full Load Current Isolator (where required).  Switching the full load current isolator on the 
LCS off provides full isolation to the motor.  The isolator is provided for preventing 
operation for the purpose of effecting maintenance and should never be used for normal 
stopping. 
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- Start Push Button.  Used to start the motor in the forward direction when the control mode 
switch is in ‘Local’ at the MCC. 

- Start Reverse Push Button (if required).  Used to jog the motor in the reverse direction 
when the control mode switch is in ‘Local’ at the MCC. The button must be held in for the 
duration of the reverse running. 

- Stop Button.  Used to stop the motor when the control mode switch is in ‘Local’ at the 
MCC. 

 Equipment Protection.  These include thermistor, leakage protection (water leakage in 
submersible pump), slow speed switches, and are generally hardwired so that they protect the 
motor whether they are run in ‘Remote’ or ‘Local’. 

 Motor torque protection is to be set up within the VSD unit and signals transmitted to the 
SCADA system via the communications port. 

 No motor faults are to be self reset.  All faults need to be reset at the SCADA before drive 
can be re-started. If a reset command is issued to the Simocode/VSD (local or remote), it will 
reset all faults in the simocode/VSD and trigger a fixed duration reset output from the 
Simocode/ VSD for resetting external protection relays. 

2.6.1.2.  Standard Control Signals 

The following typical control signals are communicated between the Plant PLC and the VSD via 
Ethernet (Profinet), all signals are available for display and or control via SCADA. 

Input signals to the PLC / SCADA (Ethernet): 

 Drive Healthy.  Indication that there are no faults within the VSD. 

 Field Isolator.  Is an indication that the full load current isolator is 'On'. 

 E-Stop.  Is an indication that the 'E-Stop' is released. 

 Remote.  Indicates that the Control Mode Switch on the motor control centre starter has been 
selected to ‘Remote’ and that the PLC / SCADA has full control. 

 Drive Running.  Indication that the VSD is active and supplying power to the associated 
motor.(Internally generated within the VSD) 

 Motor Thermal Overload. 

 Motor Thermistor. 

 Motor Earth Leakage. 

 Pump Seal Failure. 

 Motor Over Torque.  Used where motor shear pin protection is required. (Internally 
generated within the VSD) 
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 Interlock – dependant on the specific motor schematic requirements, this interlock could one 
of the following devices, Position Switch, Speed Switch, Flow Switch or Level Switch.  

 Speed.  Is an input to indicate actual motor speed. 

 Power.  Is an input to indicate actual motor power usage. 

 Current.  Is an input to indicate actual motor current draw. 

 Hours Run for motor. 

For hardwired interlock requirements refer to the specific motor schematics, for software based 
interlock requirements, refer to the specific chapters of the functional description covering relevant 
equipment. 

Output signals from the PLC / SCADA (Ethernet): 

 Reset.  Is an output to reset all faults in the VSD. 

 Run Forward.  Is an output to command the VSD to start the motor in forwards. 

 Run Reverse.  Is an output to command the VSD to start the motor in reverse. 

 Speed Setpoint.  Is an output to command the VSD to set motor speed. 
 

The assumption has been made that the VSD will run while the relevant output command is present 
and stop when the relevant command is removed. However if the preference is to setup the VSD to 
latch the relevant run command, then a Stop command will need to be included.  

2.6.1.3. Standard SCADA POPUP Information  

The following typical information is available on the standard VSD POPUP. 

Controls available on the POPUP: 

 Reset 

 Auto / Manual Toggle (refer to Section 2.3) 

 Start Forward 

 Start Reverse 

 Stop 

 Speed Setpoint. 

Display Information available on the POPUP: 

 Healthy/Fault 

 Show Faults button 

 Show associated Trend/Alarms button 
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 Mode Selection (Remote Manual / Remote Auto).  Refer to Section 2.3. 

 Running 

 Interlocks / Permissive (refer Section 2.5.1) 

 Speed (actual) 

 Run Hours (Today) 

2.6.2. Direct On Line Starters (DOL) (Forward and Reversing) 

2.6.2.1. Standard Devices and Components 

The typical direct on line (DOL) starters are based on the Siemens Simocode modules. The typical 
modules included in the starter are the Simocode Pro V Smart Relay module, the Simocode Sensor 
Module and the Simocode Digital I/O module, which allows the connection of additional digital 
I/O to the base smart relay. 
 

 Main Circuit Breaker.  This is located within the relevant starter cell of the Motor Control 
Centre (MCC) of the specific motor.  Switching the main circuit breaker ‘On’ provides 
power to the Simocode Sensor Module which is connected in series with the main contactor. 

 The control circuit breaker (Q16) is also situated in each starter cell, switching on this 
breaker provides control voltage to the control circuit and the Simocode Relay control card. 

 Simocode Relay Module.  The motor starter is controlled via a Simocode Relay which is 
located within the relevant cell of the main MCC in the Main Switchroom.  The Simocode 
relay has a keypad for configuration and display.  All commands and related feedback 
between the PLC and the Simocode Relay are via Profibus DP. 

 Control Mode Switch.  This is located on the relevant starter cell of the MCC.  Switching the 
control mode switch at the MCC to ‘Remote’ permits operation from SCADA.  Switching 
the control mode at the MCC to ‘Local’ permits the Operator to start and stop the motor from 
the Local Control Station (LCS), which is located adjacent to the motor in the field.  
Switching the control mode switch to ‘Off’ will inhibit operation. 

 Indication Lamps.  There are no separate indication lamps provided.  The status of all driven 
devices can be viewed via the relevant SCADA viewport on any of the SCADA Clients and 
via the integral LED & LCD indication provided on the Simocode Keypad mounted on the 
starter cell door. 

 LCS.  These are located adjacent to the motor in the field and contain the following 
components mounted in the LCS: 

- Emergency Stop (E-Stop).  The 'E-Stop' is provided for use in an emergency only and 
should never be used for normal stopping nor for isolation. 
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- Full Load Current Isolator / Marachel Decontactor Plug & Socket (where required – Plug 
and Sockets primarily for submersible pumps).  Switching the full load current isolator on 
the LCS off, or ejecting the Marachel Plug from the socket, provides full isolation to the 
motor.  The isolator is provided for preventing operation for the purpose of effecting 
maintenance and should never be used for normal stopping. 

- Start Push Button; used to start the motor in the forward direction when the control mode 
switch is in ‘Local’. 

- Start Reverse Push Button (if required).  Used to start the motor in the reverse direction 
when the control mode switch is in ‘Local’. 

- Stop Button.  Used to stop the motor when the control mode switch is in ‘Local’. 

- Interlock – dependant on the specific motor schematic requirements, this interlock could 
one of the following devices, Position Switch, Speed Switch, Flow Switch or Level Switch. 

 Equipment Protection.  These include thermistor, leakage protection (water leakage in 
submersible pump), slow speed switches, torque switches, and are generally hardwired so 
that they protect the motor whether they are run in ‘Remote’ or ‘Local’. 

2.6.2.2. Standard Control Signals 

The following typical control signals are communicated between the Plant PLC and the Simocode 
Relay via Profibus DP, all signals are available for display and or control via SCADA. 

Input signals to the PLC / SCADA (via Profibus DP): 

 Simocode Fault.  Indication that here are no faults within the Simocode Relay. 

 Field Isolator (if required).  Is an indication that the full load current isolator is in the 'On' 
position, or the Marachel Decontactor Plug is fully engaged in the Socket. 

 E-Stop.  Is an indication that the 'E-Stop' is released. 

 Remote.  Indicates that the Control Mode Switch has been selected to ‘ Remote’ and that the 
PLC / SCADA has full control. 

 Run Signal.  Indication that the motor is running. 

 Equipment Protection.  Is an indication that indicates a protection device connected to the 
Simocode (i.e. thermistor, leakage, speed switch, flow switch) has been activated. 

 Current.  Is an input to indicate actual motor current draw. 

 Motor Over Torque.  Used where motor shear pin protection is required (internally generated 
in the Siemens Simocode Unit). 
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For hardwired interlock requirements refer to the specific motor schematics, for software based 
interlock requirements, refer to the specific chapters of the functional description covering relevant 
equipment. 

 

Output signals from the PLC / SCADA (via Profibus DP): 

 Reset.   If a reset command is issued to the Simocode relay (local or remote), it will reset all 
faults in the Simocode Relay and trigger a fixed duration reset output from the Simocode for 
resetting external protection relays. If a reset is issued from the SCADA, it will only be 
processed by the Simocode if the Mode Selector is set to Remote. 

 Run Forward.  Is an output to command the Simocode Relay to start the motor in forward. 

 Run Reverse.  Is an output to command the Simocode Relay to start the motor in reverse. 

The assumption has been made that the DOL smart relay will run while the relevant output 
command is present and stop when the relevant command is removed. However if the preference is 
to setup the DOL smart relay to latch the relevant run command, then a Stop command will need to 
be included.  

2.6.2.3. Standard SCADA POPUP Information  

The following typical information is available on the standard DOL POPUP. 

Controls available on the POPUP: 

 Reset 

 Auto/ Manual Toggle (refer to Section 2.7)  

 Start Forward 

 Start Reverse 

 Stop 

Display Information available on the POPUP: 

 Healthy/ Fault 

 Show Faults button 

 Show associated Trend/ Alarms button 

 Running 

 Interlocks/ Permissives (refer Section 2.5.1) 

 Run Hours (Today) 
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2.7. Valve Actuators and Solenoids 

For all valves actuated via solenoids or pneumatic actuated valves, there are no local control 
stations; all controls are via the PLC and SCADA interfaces.  For electrically actuated valves, there 
are no local control stations; however they can be locally operated via the local controls where 
fitted to the actuator. 

2.7.1. Pneumatic Valve Actuator - Modulating 

The pneumatic actuator is only controlled via ‘Remote’.  The Operator can elect to control the 
valve in Remote Manual or Remote Auto.  The pneumatic actuators are selected as either ‘Fail 
Open’, ‘Fail Closed’ or ‘Fail in Position’ dependant on plant process requirements. 

2.7.1.1. Standard Control Signals 

The following standard control signals are communicated between the Plant PLC and the actuator, 
all signal physically wired connections. 

Input signals to the PLC / SCADA: 

 Valve Fully Open 

 Valve Fully Closed 

 Valve Position (modulating).  This is a 4-20mA signal. 

Output signals from the PLC / SCADA: 

 Valve Position (Set-Point), this is a 4-20mA signal. 

2.7.1.2. Standard SCADA POPUP Information 

The following typical information is available on the standard Modulating Valve POPUP. 

Controls available on the POPUP: 

 Open 

 Close 

 Valve Position (setpoint) 

 Mode Selection (Remote Manual / Remote Auto). Refer to Section 2.7. 

Display Information available on the POPUP: 

 Fully Open 

 Fully Closed 
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 Valve Position (modulating) 

 Failed to Open (refer Section 2.5.3) 

 Failed to Close (refer Section 2.5.3) 

 Interlocks/ Permissives (refer Section 2.5.1) 

 Number of operations. 

2.7.2. Pneumatic Valve Actuator – Non Modulating 

The pneumatic actuator is only controlled via ‘Remote’.  The Operator can elect to control the 
valve in Remote Manual or Remote Auto.  The pneumatic actuators are selected as either ‘Fail 
Open’ or ‘Fail Closed’ dependant on plant process requirements. 

2.7.2.1. Standard Control Signals 

The following standard control signals are communicated between the Plant PLC and the actuator, 
all signal physically wired connections. 

Input signals to the PLC / SCADA: 

 Valve Fully Open 

 Valve Fully Closed. 

Output signals from the PLC / SCADA: 

 Valve Open 

 Valve Close. 

2.7.2.2. Standard SCADA POPUP Information  

The following typical information is available on the standard Non – Modulating Valve POPUP. 

Controls available on the POPUP: 

 Open 

 Close 

 Mode Selection (Remote Manual / Remote Auto).  Refer to Section 2.7. 

Display Information available on the POPUP: 

 Fully Open 

 Fully Closed   

 Valve Transitioning  
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 Failed to Open (refer to Section 2.5.3) 

 Failed to Close (refer to Section 2.5.3) 

 Interlocks (refer to Section 2.5.1) 

2.7.3. Electric Valve Actuator – Modulating 

2.7.3.1. Standard Devices and Components 

All electric actuators are supplied via a circuit breaker from a designated distribution board.  There 
are no local control stations for the electrical actuator; however these can be operated via the local 
controls fitted to the actuator: 

 Main Circuit Breaker.  This is located within the relevant distribution board.  Switching the 
main circuit breaker ‘On’ provides power to the actuator. 

2.7.3.2. Standard Control Signals 

The following standard control signals are communicated between the Plant PLC and the actuator, 
all signal physically wired connections. 

Input signals to the PLC / SCADA: 

 Valve Fully Open 

 Valve Fully Closed 

 Local / Remote (switch integral to actuator) 

 Actuator Status (includes battery status, alarm status) 

 Valve Position (modulating).  This is a 4-20mA signal. 

Output signals from the PLC / SCADA: 

 Valve Position (Setpoint).  This is a 4-20mA signal. 

2.7.3.3. Standard SCADA POPUP Information  

The following typical information is available on the standard Non – Modulating Valve POPUP. 

Controls available on the POPUP: 

 Open 

 Close 

 Mode Selection (Remote Manual / Remote Auto).  Refer to Section 2.7. 
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Display Information available on the POPUP: 

 Fully Open 

 Fully Closed 

 Valve Position (modulating) 

 Failed to Open (refer to Section 2.5.3) 

 Failed to Close (refer to Section 2.5.3) 

 Interlocks (refer to Section 2.5.1) 

2.7.4. Electric Valve Actuator – Non Modulating 

2.7.4.1. Standard Devices and Components 

All electric actuators are supplied via a circuit breaker from a designated distribution board.  There 
are no local control stations for the electrical actuator; however these can be operated via the local 
controls fitted to the actuator. 

 Main Circuit Breaker.  This is located within the relevant distribution board. Switching the 
main circuit breaker ‘On’ provides power to the actuator. 

2.7.4.2. Standard Control Signals 

The following standard control signals are communicated between the Plant PLC and the actuator, 
all signal physically wired connections. 

Input signals to the PLC / SCADA: 

 Valve Fully Open 

 Valve Fully Closed 

 Local / Remote (switch integral to actuator) 

 Actuator Status (includes battery status, alarm status). 

Output signals from the PLC / SCADA: 

 Valve Open 

 Valve Close. 

2.7.4.3. Standard SCADA POPUP Information  

The following typical information is available on the standard Non – Modulating Valve POPUP. 

Controls available on the POPUP: 
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 Open 

 Close 

 Mode Selection (Remote Manual / Remote Auto).  Refer to Section 2.7. 

Display Information available on the POPUP: 

 Fully Open 

 Fully Closed 

 Valve Transitioning  

 Failed to Open (refer to Section 2.5.3) 

 Failed to Close (refer to Section 2.5.3) 

 Interlocks/ Permissives (refer to Section 2.5.1) 

2.7.5. Solenoid Valve  

All solenoid valves are controlled via ‘Remote’.  The Operator can elect to control a specific 
solenoid valve in Remote Manual or Remote Auto.  The solenoid valves are selected as either ‘Fail 
Open’ or ‘Fail Closed’ dependant on plant process requirements, as detailed in the P&ID’s during a 
power failure or removal of control signal. 

2.7.5.1. Standard Control Signals 

The following standard control signals are communicated between the Plant PLC and the Solenoid, 
all signal physically wired connections. 

Input signals to the PLC / SCADA: 

 Nil. 

Output signals from the PLC / SCADA: 

 Valve Open / Close. 

2.7.5.2. Standard SCADA POPUP Information  

The following typical information is available on the standard Solenoid Valve POPUP. 

Controls available on the POPUP: 

 Open 

 Close 

 Mode Selection (Remote Manual / Remote Auto).  Refer to Section 2.7. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 40 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 27 

Display Information available on the POPUP: 

 Open 

 Closed 

 Interlocks (refer to Section 2.5.1) 
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3. PTA – Primary Screens 

3.1. Process Description 

3.1.1.  Plant Influent Flow 

Goodna STP receives raw sewage from the sewerage system via offsite pump stations, as well as 
return waste streams from pump stations within the plant. The operation of the internal pump 
stations is described in later sections of this document. 

The two existing incoming DN600 DICL Raw Sewage Rising Mains and a 912OD MSCL Raw 
Sewage Rising Main (912OD Main not currently in service), are connected to a single above-
ground section of DN750 DICL rising main (located near the stage 3 PTA). A flowmeter is located 
in the above-ground section and the DN750 rising main then continues underground for discharge 
to the stage 4 PTA (refer to drawing IW-GDSTP-CIV-1100-1430). The flow meter enables 
instantaneous and totalised sewage flows to be displayed and recorded on the plant SCADA 
system.  

Return waste streams from within the plant are received from the following pumping stations: 

 PTA Foul Liquor Pump Station  
 Amenities Pump Station 

Influent flows from the sewerage system are not controlled by the Goodna STP SCADA system as 
they are dependent on the operation of external pump station control systems.  Return flows from 
the internal pump stations within the Goodna STP are controlled through the plant SCADA. 

The raw sewage flow from the sewerage system discharges to the Inlet Works Receival Chamber 
upstream of the Primary Screens.  The return flow from the PTA Foul Liquor Pump Station 
discharges to the Primary Screen Outlet Channel. 

An Automatic Sampler is provided, which collects samples of raw sewage from the Inlet Works 
Receival Chamber and these samples are not affected by any internal plant recycle flows. Refer to 
Section 29 for details regarding the raw sewage Autosampler. 

A Vactor Pipe is provided at the Inlet Works Receival Chamber to allow periodic removal of grit 
by Vacuum Truck. No control or monitoring is required for this equipment and is provided for 
maintenance purposes only. 
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3.1.2. Primary Screens 

The inlet screening system comprises of the Inlet Works Receival Chamber, two Primary Screens, 
a Bypass Channel, the Primary Screen Outlet Channel, and screenings handling equipment. The 
screenings handling equipment is shared with the Secondary Screens and includes a Screenings 
Sluice, a Screenings Chute, and two Washpresses. The facilities are located at the head of the 
works and they are enclosed and ventilated for odour suppression.  

Raw sewage enters the Inlet Works Receival Chamber from the rising main and flows through the 
screen channels to the Primary Screens. Both screens can operate simultaneously if required. 
Actuated penstocks upstream of each screen allow isolation of the flow into the screen channels. 
These can be opened and closed by the Operator through the SCADA.  

The Primary Screens are band type screens and separate material on an endless band of perforated 
panels. The screens are normally stationary and operate intermittently as required by rising 
headloss across the screens. When a pre-set differential, as measured by upstream and downstream 
level sensors is reached the cleaning operation starts and involves a variable speed motor rotating 
the screen so that the material is lifted to the top where spray bars transfer the captured material to 
an internal hopper which then flows into the common sluice. A solenoid on the screen washwater 
supply opens only when the screen is operating. A timer also operates the screen so that the 
machine is used regularly during low flows. Each screen shall have a separate downstream level 
sensor and a common upstream level sensor, however under normal operation they will read 
similar water levels and hence either can be used. 

The screens are designed as 100% duty and standby, however normal operation utilizes both 
screens online and alternating daily as the duty or stand-by screen. A screen is only isolated by 
penstocks when it is removed from service due to maintenance. 

If both Primary Screens fail or become blocked, the liquid level upstream of the Primary Screens 
increases until raw sewage overflows from the Inlet Works Receival Chamber to the Bypass 
Channel via a static weir.  The raw sewage then flows from the bypass channel to the downstream 
side of the Primary Screens, then to the grit tank. 

Screenings collected by the Primary Screens are deposited into the Common Screenings Sluice, 
which is flushed with service water. The screenings are flushed from the Common Screenings 
Sluice to the Screenings Chute, which directs the screenings to either of two Washpresses using 
control valves. 

The screenings are washed, pressed and discharged from each Washpress into one of two 
Screenings Bins.  
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Failure of one Washpress will cause the Screenings Chute Diverter Valves to direct screenings to 
the other Washpress. In the event of failure of both Washpresses the Primary Screens will continue 
to operate but the Primary Screen Service Water Spray Valves (SN-0210-010/020) and the 
Screening Sluice Spray Bar Isolation Valves (SN-0260-013/023/033) will not be opened. 
Screenings will be discharged into the Screenings Sluice where they will accumulate until 
manually removed by an Operator or normal operation is resumed. 

3.2. Reference Drawings 

3.2.1. Civil Drawings 

Drawing Number Description 

IW-GDSTP-4A-CIV-0200-2000 Preliminary Treatment Area General Arrangement 

IW-GDSTP-4A-CIV-0200-2001 Preliminary Treatment Area Sections – Sheet 1 

IW-GDSTP-4A-CIV-0200-2002 Preliminary Treatment Area Sections – Sheet 2 

IW-GDSTP-4A-CIV-0200-2003 Preliminary Treatment Area Sections – Sheet 3 

3.2.2. Mechanical Drawings 

Drawing Number Description 

IW-GDSTP-4A-MEC-0200-2040 Preliminary Treatment Area Mechanical Equipment General Arrangement 

IW-GDSTP-4A-MEC-0200-2041 Preliminary Treatment Area Mechanical Equipment Sections – Sheet 1 

IW-GDSTP-4A-MEC-0200-2042 Preliminary Treatment Area Mechanical Equipment Sections – Sheet 2 

IW-GDSTP-4A-MEC-0200-2050 Preliminary Treatment Area Aboveground Pipework Plan 

IW-GDSTP-4A-MEC-0200-2051 Preliminary Treatment Area Aboveground Pipework Sections – Sheet 1 

IW-GDSTP-4A-MEC-0200-2052 Preliminary Treatment Area Aboveground Pipework Sections – Sheet 2 

3.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0200-6411 Primary Screen 1 – Motor Schematic 

IW-GDSTP-4A-ELE-0200-6412 Primary Screen 2 – Motor Schematic 

IW-GDSTP-4A-ELE-0200-6417 Washpress 1 – Motor Schematic 

IW-GDSTP-4A-ELE-0200-6418 Washpress 2 – Motor Schematic 
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IW-GDSTP-4A-ELE-0200-6611 Primary Screen 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6612 Primary Screen 2 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6617 Washpress 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6618 Washpress 2 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6431 Primary Screen 1 Inlet Penstock 

IW-GDSTP-4A-ELE-0200-6432 Primary Screen 2 Inlet Penstock 

PLC Terminations PNL-0290-010 , PNL1190-020 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010 PTA  Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010 PTA  Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0290-6301 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6302 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 4 Termination Diagram 

W-GDSTP-4A-ELE-0290-6307 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 7 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6308 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6309 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 8 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6310 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6311 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6312 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 10 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6313 PNL-0290-010 PTA  Rio I/O  Rack 5 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6314 PNL-0290-010 PTA  Rio I/O  Rack 6 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6315 PNL-0290-010 PTA  Rio I/O  Rack 6 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6317 PNL-0290-010 PTA  Rio I/O  Rack 6 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6341 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 1 

IW-GDSTP-4A-ELE-0290-6342 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 2 

IW-GDSTP-4A-ELE-0290-6343 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 3 

IW-GDSTP-4A-ELE-0290-6344 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 4 

IW-GDSTP-4A-ELE-0290-6345 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 5 

IW-GDSTP-4A-ELE-0290-6346 PNL-0290-010 PTA  Rio I/O  Field Device Termination Diagram- SHT 6 

IW-GDSTP-4A-ELE-1190-6371 PNL-1190-020 Control Room Rio I/O Rack 14 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6372 PNL-1190-020 Control Room Rio I/O Rack 14 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6376 PNL-1190-020 Control Room Rio I/O Rack 14 Slot 7 Termination 
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Diagram 

IW-GDSTP-4A-ELE-1190-6392 PNL-1190-020 Control Room Rio I/O Field Device Termination Diagram 
– SHT 2 

3.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5120 PTA Primary Screens 

IW-GDSTP-4A-PRO-0200-5122 Screening and Grit Classification 

IW-GDSTP-4A-PRO-0200-5130 PTA Secondary Screens 

3.3. Equipment 

3.3.1. Controlled Equipment 

Tag Name Description 

SBR-0210-010 Primary Screen 1 

SBR-0210-020 Primary Screen 2 

PT-0210-011 Primary Screen 1 Inlet Penstock  

PT-0210-021 Primary Screen 2 Inlet Penstock  

SN-0210-010 Primary Screen 1 Service Water Spray Solenoid Valve 

SN-0210-020 Primary Screen 2 Service Water Spray Solenoid Valve 

VCA-0220-030 Screenings Chute Diverter Valve 1  

VCA-0220-031 Screenings Chute Diverter Valve 2 

WPR-0220-010 Washpress 1 

WPR-0220-020 Washpress 2 

SN-0220-010 Washpress 1 Flush Line 1 Solenoid Valve 

SN-0220-011 Washpress 1 Flush Line 2 Solenoid Valve 

SN-0220-020 Washpress 2 Flush Line 1 Solenoid Valve 

SN-0220-021 Washpress 2 Flush Line 2 Solenoid Valve 

SN-0220-012 Washpress 1 Wash Line 3 Solenoid Valve  

SN-0220-013 Washpress 1 Wash  Line 4 Solenoid Valve.  

SN-0220-022 Washpress 2  Wash  Line 3 Solenoid Valve  

SN-0220-023 Washpress 2 Wash  Line 4 Solenoid Valve 
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Tag Name Description 

SN-0260-013 Screening Sluice Spray Bar 1 Isolation Solenoid Valve 

SN-0260-023 Screening Sluice Spray Bar 2 Isolation Solenoid Valve 

SN-0260-033 Screening Sluice Spray Bar 3 Isolation Solenoid Valve  

3.3.2. Uncontrolled Equipment 

Tag Name Description 

ARV-0210-001 Raw Sewage Main Air Valve  

TK-0210-001 Inlet Works Receival Chamber 

TK-0210-002 Primary Screen Outlet Channel 

SLU-0210-060 Common Screenings Sluice 

WR-0210-060 Primary Screen Common Screenings Sluice Bypass Weir 

WR-0210-061 Primary Screen Common Screenings Sluice Bypass Weir 

WR-0260-060 Secondary Screen Common Screenings Sluice Bypass Weir 

WR-0210-001 Overflow Bypass Weir 

CHU-0220-030 Screenings Chute 

SB-0210-012 Primary Screen 1 Outlet Stop Board 

WR-0210-012 Primary Screen Outlet Bypass Weir 

SB-0210-022 Primary Screen 2 Outlet Stop Board 

WR-0210-022 Primary Screen Outlet Bypass Weir 

VPR-0210-020 Primary Screen 2 Service Water Pressure Reducing Valve 

VPR-0210-010 Primary Screen 1 Service Water Pressure Reducing Valve 

BN-0220-001 Screenings Bin 1 

BN-0220-002 Screenings Bin 2 

PU-0210-001 Sewer Sentinel Feed Pump 

SS-0210-001 Sewer Sentinel  

Various Manual isolation valves 

3.3.3. Instrumentation 

Tag Name Description 

FIT-0210-001 Raw Sewage Flow Indicating Transmitter 
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Tag Name Description 

LIT-0210-001 Inlet Works Receival Chamber Level Indicating Transmitter 

LIT-0210-003 Inlet Works Receival Chamber Level Indicating Transmitter 2 

AS-0210-002 Inlet Works Receival Chamber Auto Sampler 

ZSO-0210-011 Primary Screen 1 Inlet Penstock Position Switch Open 

ZSC-0210-011 Primary Screen 1 Inlet Penstock Position Switch Closed 

ZSO-0210-021 Primary Screen 2 Inlet Penstock Position Switch Open 

ZSC-0210-021 Primary Screen 2 Inlet Penstock Position Switch Closed 

FS-0210-010 Primary Screen 1 Service Water Spray Flow Switch (Low) 

FS-0210-020 Primary Screen 2 Service Water Spray Flow Switch (Low) 

PG-0210-010 Primary Screen 1 Service Water Spray Pressure Gauge 

PG-0210-011 Primary Screen 1 Service Water Spray Pressure Gauge 

PG-0210-020 Primary Screen 2 Service Water Spray Pressure Gauge 

PG-0210-021 Primary Screen 2 Service Water Spray Pressure Gauge 

LIT-0210-002 Primary Screen 1 Outlet Channel Level Indicating Transmitter 

LIT-0210-004 Primary Screen 2 Outlet Channel Level Indicating Transmitter 

LIT-0210-060 Common Screenings Sluice Level Indicating Transmitter 1 

LIT-0210-061 Common Screenings Sluice Level Indicating Transmitter 2 

FS-0220-010 Washpress 1 Service Water Flush Line 1 Flow Switch (Low) 

FS-0220-020 Washpress 2 Service Water Flush Line 1 Flow Switch (Low) 

PG-0220-010 Washpress 1 Service Water Pressure Gauge 1 

PG-0220-020 Washpress 2 Service Water Pressure Gauge 1 

LIT-0220-010 Washpress 1 Level Indicating Transmitter 

LIT-0220-020 Washpress 2 Level Indicating Transmitter 

ZSO-0220-030 Screening Chute Position Switch Open 

ZSC-0220-030 Screening Chute Position Switch Closed 

ZSO-0220-031 Screening Chute Position Switch Open 

ZSC-0220-031 Screening Chute Position Switch Closed 

SS-0220-010 Washpress 1 Speed Switch (Low) 

SS-0220-020 Washpress 2 Speed Switch (Low) 

FS-0260-013 Secondary Screen 1 Chute Service Water Flow Switch (Low)  
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Tag Name Description 

FS-0260-023 Secondary Screen 2 Chute Service Water Flow Switch (Low) 

FS-0260-033 Secondary Screen 3 Chute Service Water Flow Switch (Low) 

LIT-0260-004 Common Screenings Sluice Overflow Chamber Level Indicating Transmitter 

YS-0210-010 Primary Screen 1 Torque Switch (High) 

YS-0210-020 Primary Screen 2 Torque Switch (High) 

3.4. Equipment and Functionality Description 

A Control Strategy has been provided by the equipment supplier of the Primary Screen, Sluice, 
Chute and Wash Press equipment. This document is attached in Volume 2 for reference. The order 
of precedence of documentation is this Functional Description (Volume 1), then the supplier 
document. 
 
Inlet Penstocks 
There are two inlet penstocks to the Primary Screen Channels (PT-0210-011/021). Both Penstocks 
remain fully open during typical Primary Screen operation.  

Primary (Band) Screens 
There are two Band Screens (SBR-0210-010/020) (Duty/Standby). Four process operating modes 
are provided for the Band Screens. The control of the screens allows for duty/duty operation for 
high sewage flow or screenings load incidences to maximise screenings capture. Single screen 
operation is allowed during lower flows. 

Screenings Sluice 
There is a Common Screenings Sluice (SLU-0210-060) which conveys screenings from both the 
Primary Screens and Secondary Screens to the Screenings Chute. 

Screenings Chute 
The Screenings Chute (CHU-0220-030) discharges screenings via one of two control valves (VCA-
0220-030/031) to one of the two Washpresses (WPR-0220-010/020). 

Washpresses 
There are two Washpresses (WPR-0220-010/020) in duty/standby arrangement. Washpress 1 
(WPR-0220-010) discharges washed and pressed screenings directly to Screenings Bin 1 (BN-
0220-001). Washpress 2 (WPR-0220-020) discharges washed and pressed screenings directly to 
Screenings Bin 2 (BN-0220-002). 
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Flow Measurement 

The Raw Sewage Feed Flow is measured by the Raw Sewage Flow Indicating Transmitter (FIT-
0210-001).  

Raw Sewage Sampler 

Refer to Section 29. 

3.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre (MCC) via a selector switch on the starter cell 
door located in the Switchroom. In this mode, operation is enabled via a Local Control Station 
(LCS) adjacent to the equipment using start and stop push buttons. All process interlocks are 
disabled in this mode. Only hard wired interlocks are active. Local control status alarm will be 
indicated on the SCADA when this mode is selected. PLC control in this mode is limited to stop 
command only.  

3.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

3.7. Operation in Auto 

3.7.1. Primary Screens 

There are four Process Operating Modes for control of the Primary Screens (SBR-0210-010/020). 
These operating modes are described in the following sections. 

Regardless of which Process Operating Mode is selected, there is a timer that starts duty Primary 
Screen(s) if they have not run for a set time. It is not possible to enter decimal units for timer 
control.  

Note that if the Inlet Penstock (PT-0210-011/021) to a Primary Screen is not fully open after a 
hardcoded delay (Inlet Penstock Position Delay) when the Screen is available, the Primary Screen 
will continue running as requested. However, an alarm is generated to notify the Operator of this 
condition. An alarm is also generated if at least one Penstock is not fully open. 

The duty and standby Primary Screen assignment is determined by a duty arbiter. When a Primary 
Screen is enabled its respective Inlet Penstock is opened. When a Primary Screen is designated as 
standby and available its respective Inlet Penstock will remain open. The Inlet Penstocks will only 
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close when the respective screen is unavailable. A Penstock may be locally or remote manually 
closed for maintenance purposes. If a Penstock is not fully closed when required, an alarm is 
generated to notify the Operator of this condition. 

The duty arbiter will rotate the duty function of the Primary Screens at an Operator set time of day 
(TOD 1) ensuring that the Primary Screens are exercised regularly. A manual duty selector is also 
provided which allows the Operator to manually set the duty order of the Primary Screens. When 
the duty selector has been placed in manual the automatic time of day change over will not occur. 
To ensure the Inlet Penstocks (PT-0210-011/021) are exercised regularly, upon duty arbiter 
changeover the new standby Screen Inlet Penstock is closed then opened. If both screens are 
designated as duty due to high raw sewage flows, then the Inlet penstock exercise operation is 
skipped. 

There are two level transmitters in the Inlet Works Receival Chamber (LIT-0210-001/003). The 
value from the duty Inlet Works Receival Chamber Level Indicating Transmitter (LIT-0210-001) is 
used for control. If the duty level transmitters fails, or is disabled by the Operator, the reading from 
the back-up level transmitter (LIT-0210-003) will be used for control. If the difference in the level 
readings from the two level transmitters is more than a set difference (Primary Level Difference 
Alarm) for a set time (Primary Level Difference Time), a level discrepancy alarm difference (Inlet 
Works Receival Chamber Level Discrepancy) will be raised and the transmitter with the highest 
level reading is to be used for Primary Screen control when selected in an auto mode. 

A high level alarm is raised if the liquid level in the Inlet Works Receival Chamber (LIT-0210-001 
for duty operation or LIT-0210-003 during back-up operation) exceeds a SCADA settable setpoint 
(High Level). This indicates that overflow to the Bypass Channel is imminent. 

A high-high level alarm is raised if the liquid level in the Inlet Works Receival Chamber (LIT-
0210-001 for duty operation or LIT-0210-003 during back-up operation) exceeds a SCADA 
settable setpoint (High-High Level). This indicates that overflow to the Bypass Channel is 
occurring. 

A solenoid valve (SN-0210-010/020) is opened to provide washwater to each Primary Screen, and 
closed after an Operator settable delay (Time Interval 8) when the Primary Screen stops. A flow 
switch (FS-0210-010/020) on the service water connection to each Primary Screen raises an alarm 
on the following conditions: 

 Should a flow switch (FS-0210-010/020) not register flow within a set time (Solenoid Low 
Flow Delay) of opening the solenoid valve, a ‘fail to open’ alarm will be raised and the 
Primary Screen associated with that solenoid valve will continue to operate; 
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 Should a flow switch (FS-0210-010/020) register flow after a set time (Solenoid High Flow 
Delay) of closing the solenoid valve, a ‘fail to close’ alarm will be raised and the Primary 
Screen associated with that solenoid valve will continue to operate.  

There are four Operating Modes for the Primary Screens, with both screens operating under the 
same mode: 

 Differential Level Control Mode; 

 Upstream Level Control Mode; 

 Timer Control Mode; 

 Continuous Override Mode (not a selectable mode). 

Differential Level Mode uses the difference in liquid level upstream and downstream of the 
Primary Screens and the incoming sewage flow rate for screen control. If a differential exists 
between the screen inlet and outlet channel level instruments, the screen will rotate with its 
washwater solenoid valve open at a specified speed dependant on if one of two screens are 
available, incoming sewage flow and differential level. When a screen is no longer required to run, 
it shall remain running at a hardcoded speed (Primary Screen Run On Speed) for a set delay 
(Primary Screen Run On Time) and its solenoid valve (SN-0210-010/020) shall remain open during 
this delay to provide washwater to the operating Primary Screen(s). After the Primary Screen is 
stopped the washwater solenoid valve will remain open for an Operator-adjustable time (Time 
Interval 8) to flush the internal hopper. If the screen is called to run during the run on, the timer 
shall reset and the screen shall continue normal operation in the current Process Operating Mode.  

If the Primary Screen Outlet Channel Level Indicating Transmitters (LIT-0210-002/004) fail or the 
Raw Sewage Flow Signal is unavailable whilst Differential Level Control Mode is selected, the 
Process Operating Mode will automatically switch to Upstream Level Control Mode. An alarm is 
raised to notify the Operator of the failed instrument(s) and also a separate alarm to notify of the 
change in Operating Mode. 

Upstream Level Mode uses the liquid level in the Inlet Works Receival Chamber for control. 
Upstream Level Control Mode is not required by the equipment supplier, however has been 
identified as a backup operating mode to Differential Level Control Mode. 

If the Inlet Works Receival Chamber Level Indicating Transmitters (LIT-0210-001/003) both fail 
whilst Upstream Level Mode or Differential Mode is selected, the Process Operating Mode will 
automatically switch to Timer Control Mode. An alarm is also raised to notify the Operator of the 
change in Operating Mode.  
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For Upstream and Timer auto modes there is a time delay (Time Interval 1) between the starting of 
the individual Primary Screens so the screens do not start simultaneously and cause flow surging 
and overloading of downstream screenings washing equipment. This delay is not applicable for 
Differential and Continuous Override modes. 

In any Process Operating Mode, if the PTA Foul Liquor Pump Station High high Level Switch 
(LS-0200-010) is triggered, the Primary Screens shall be inhibited from operating (Section 6.10). 
The Primary Screens shall restart once the High High Level Switch is no longer active. 

3.7.1.1. Differential Level 

The Differential Control mode is intended to be the primary auto operating mode. 

For this mode the raw sewage flow rate (FIT-0210-001) and the difference between the Inlet Works 
Receival Chamber liquid level (LIT-0210-001 for duty operation or LIT-0210-003 during back-up 
operation) and the Primary Screen Outlet Channel Level (LIT-0210-002/004) is used for screen 
speed control. Screen operation also differs depending on the number of screens that are available.  

It is noted also that the floor level upstream and downstream of the screens are different, and 
subsequently level instrumentation has the zero calibration set to the floor level of the Primary 
Screen Outlet Channel to prevent proportional error in differential level calculation. 

The differential level across each screen is used for independent operation of that screen based on 
the flow and level. The order of criteria for screen control is the number of screens available, then 
sewage flow, followed by the differential level. To enable rapid response to changing incoming 
sewage flows, the instantaneous flow signal (FIT-0210-001) is used and not the rolling time 
weighted average flow signal (Section 3.7.7.2). To prevent possible damage to the units by sudden 
changes in speed, the VSD unit shall ramp changes in frequency at an acceptable rate to meet the 
setpoint motor speed. 

When one screen is available, the screen motor speed is specified based on the following sewage 
flows and differential levels (Headloss). 

One Available Primary Screen 

Sewage Flow Rate 
Range (L/s) 

Duty Screen Starts at 
55Hz at Headloss 

%(mm) 

Duty Screen Switches 
to 80Hz at Headloss 

%(mm) 

Duty Screen Switches 
to 95Hz at Headloss 

%(mm) 

0 – 250 3.1% (50) 6.3% (100) 9.4% (150) 
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Sewage Flow Rate 
Range (L/s) 

Duty Screen Starts at 
55Hz at Headloss 

%(mm) 

Duty Screen Switches 
to 80Hz at Headloss 

%(mm) 

Duty Screen Switches 
to 95Hz at Headloss 

%(mm) 

250 – 500 3.1% (50) 6.3% (100) 9.4% (150) 

500 – 1000  6.3% (100) 9.4% (150) 

> 1000   9.4% (150) 

 

When two screens are available, the screen motor speeds are specified based on the following 
sewage flows and differential levels (Headloss). 

Two Available Primary Screens 

Sewage Flow Rate 
Range (L/s) 

Duty Screen 
Starts at 55Hz at 
Headloss %(mm) 

Duty Screen 
Switches to 80Hz 

at Headloss 
%(mm) 

Standby Screen 
Starts at 80Hz at 
Headloss %(mm) 

Both Screens 
Switch to 95Hz at 
Headloss %(mm) 

0 – 250 3.1% (50) 6.3% (100)   

250 – 500 3.1% (50) 6.3% (100) 12.5% (200)  

500 – 1000  6.3% (100) 12.5% (200)  

> 1000   12.5% (200) 18.8% (>300) 

 

To prevent possible damage to the units by sudden changes in speed, the VSD unit shall be set up 
to ramp changes in frequency at an acceptable rate to meet the setpoint motor speed. 

If the Primary Screens operate for longer than Timer Interval 9, then an alarm is raised to notify the 
Operator of extended operation, likely due to high flow and/or inlet channel levels. 

If a screen start command on either the duty or standby screen is not activated within an Operator-
settable period (Time Interval 2), the respective screen (whichever screen the timer has expired for) 
rotates for an Operator settable period (Time Interval 3) then stops. The screen will then remain in 
this position until either the timer (Time Interval 2) times out or the screen receives a start 
command based on flow and level setpoints. 
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In all circumstances when a Screen is started its respective washwater solenoid is opened and 
remains open during normal operation and the run on delay. After the Screen stops the washwater 
solenoid valve will remain open for an Operator-adjustable time to flush the internal hopper (Time 
Interval 8).  

3.7.1.2. Upstream Level Control 

The Upstream Level Control Mode is intended to be a secondary auto operating mode, and is 
automatically designated as a back up control mode to Differential Level Control Mode. In this 
mode duty screens are operated at an Operator settable motor speed, Backup Screen Speed 1. To 
prevent possible damage to the units by sudden changes in speed, the VSD unit shall be set up to 
ramp changes in frequency at an acceptable rate to meet the setpoint motor speed. 

Upstream 1, 2, 3, 4 are shown in the SCADA as percentage. This level percentage value is 
calculated from 20.9 mRL = 0% to 22.50 mRL = 100% 

For this mode the Inlet Works Receival Chamber liquid level (LIT-0210-001 for duty operation or 
LIT-0210-003 during back-up operation) is used for control.  

If the upstream level is less than setpoint Upstream 1 for Time Interval 4 all duty Primary Screen(s) 
(SBR-0210-010/020) will stop rotating. 

If the upstream level is greater than set point Upstream 3 for Time Interval 4 the single duty 
Primary Screen (SBR-0210-010/020) will rotate until the upstream level is less than the setpoint 
Upstream 1. 

If the upstream level is greater than set point Upstream 4 due to high flow conditions or high 
screenings load, the standby screen is duty enabled and started. Both Primary Screens (SBR-0210-
010/020) will rotate continuously until the upstream level is less than setpoint Upstream 2 for Time 
Interval 4, then one of the screens will be stopped and placed in standby as designated by the duty 
arbiter. If the Primary Screens operate for longer than Timer Interval 9, then an alarm is raised to 
notify the Operator of extended operation due to high inlet channel levels. 

If a screen start command on either the duty or standby screen is not activated within an Operator-
settable period (Time Interval 2), the duty screen rotates for an Operator settable period (Time 
Interval 3) then stops. The screen will then remain in this position until either the timer (Time 
Interval 2) times out or the screen receives a start command based on level setpoints. 

In all circumstances when a Screen is started its respective washwater solenoid is opened and 
remains open during normal operation and the run on delay. After the Screen stops the washwater 
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solenoid valve will remain open for an Operator-adjustable time to flush the internal hopper (Time 
Interval 8).  

3.7.1.3. Timer Control Mode 

The Timer Control Mode is the tertiary auto operating mode, and is backed up by the non-
selectable Continuous Override Control Mode. In this mode duty screens are operated at an 
Operator settable motor speed, Backup Screen Speed 1. To prevent possible damage to the units by 
sudden changes in speed, the VSD unit shall be set up to ramp changes in frequency at an 
acceptable rate to meet the setpoint motor speed. 

In Timer Control Mode, Primary Screens (SBR-0210-010/020) run for an Operator set period 
(Time Interval 6) and then delay running for and Operator set delay (Time Interval 7). The number 
of duty screens is Operator settable and the duty arbiter is used to designate the duty screen. The 
sequence is repeated while the control mode is enabled and screens are available.  

In all circumstances when a Screen is started its respective washwater solenoid is opened and 
remains open during normal operation and the run on delay. After the Screen stops the washwater 
solenoid valve will remain open for an Operator-adjustable time to flush the internal hopper (Time 
Interval 8).  

3.7.1.4. Continuous Override Control Mode 

The Continuous Override Control Mode is not selectable by the Operator and overrides all other 
control modes. The mode is displayed on the SCADA screen if it is active. 

This mode is triggered by detection of a high level condition in the Inlet Works Receival Chamber 
detected by one or both Upstream Level Transmitters (LIT-0210-001/003). In this mode both 
available and duty Primary Screens (SBR-0210-010/020) are operated continuously until the high 
flow condition surpasses. Upon Continuous Override Mode being triggered there is no staggered 
start of the screens. In this mode duty screens are operated at an Operator settable motor speed, 
Backup Screen Speed 2. To prevent possible damage to the units by sudden changes in speed, the 
VSD unit shall be set up to ramp changes in frequency at an acceptable rate to meet the setpoint 
motor speed. 

Continuous Override Control mode will be automatically selected upon the following conditions: 

 The High level alarm is triggered in the Inlet Works Receival Chamber for a set time (Time 
Interval 5), AND/OR 

 The High-High level alarm is triggered in the Inlet Works Receival Chamber for a set time 
(Time Interval 5). 
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As soon as the high level conditions have not been achieved for a time (Time Interval 5), the 
system automatically reverts to the previous control mode. 

3.7.2. Screenings Sluice 

The Kuhn KSL 390/16 common screening sluice (SLU-0210-060) will collect captured screenings 
from band screens and drum screens (Section 5) along its length, starting at drum screen end and 
ultimately discharging through a Screenings Chute (CHU-0220-030) at the low end. All control and 
alarms for the equipment and instrumentation associated with the Common Screenings Sluice are 
discussed in this section. 

The Screenings Chute (CHU-0220-030) is fitted with two discharges, each with a pneumatically 
actuated knife gate valve (VCA-0220-030 /031) to connect to the Washpresses, (WPR-0220-
010/020). 

The sluice is fitted with a washwater nozzle above each drum screen (SDR-0260-030/020/010 
(Section 5) from highest point on sluice to lowest) to provide conveyance of the semi-dry product 
through the sluice. Each nozzle is fitted with a manual valve and solenoid to control the distribution 
of water through each nozzle, which will deliver 2L/s at a pressure of 4 Bar. Solenoid valves (fail 
open) (SN-0260-013/023/033) open to provide service water to the Common Screenings Sluice 
(SLU-0210-060) when the corresponding drum screen is discharging product with a timer overrun 
to clear the sluice (Time Interval 10). A 50mm flushing point is also fitted to the end of the sluice 
for additional water to be added (manually) for conveyance of the product if necessary. A flow 
switch (FS-0260-013/023/033) on the service water connection to each solenoid valve raises an 
alarm on the following conditions: 

 Should a flow switch (FS-0260-013/023/033) not register flow within the set time (Solenoid 
Low Flow Delay) of opening the solenoid valve, a ‘fail to open’ alarm will be raised. The 
respective Secondary Screen is stopped and duty of the screens is rotated. Where only 1 duty 
screen is available and a ‘fail to open’ alarm is raised, the duty screen will continue to 
operate;  

 Should a flow switch (FS-0260-013/023/033) register flow after a set time (Solenoid High 
Flow Delay) of closing the solenoid valve, a ‘fail to close’ alarm will be raised and the 
Secondary Screen associated with that solenoid valve may continue to operate if required.  

There are three overflow chambers on the sluice, Overflow 1 above the drum screens at the high 
end, Overflow 2 above the band screens and Overflow 3 at the lower end. Each overflow box is 
fitted with a flanged outlet.  
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Each overflow chamber is fitted with a radar sensor (LIT-0260-004 and LIT-0210-060/061) that 
detects rising water level and can be used to activate alarms at or just below the weir level. 

If a blockage of the sluice, or even possibly blockage of the Screenings Chute (CHU-0220-030) to 
which the sluice discharges occurs, the liquid level in the Sluice will increase. If the liquid level in 
the Screenings Sluice exceeds a level setpoint respective to each sensor (LIT-0260-004 and LIT-
0210-060/061), a high level alarm is raised and the Screenings Sluice Off Delay timer is started 
(Section 3.7.5).  

If the Sluice Level Transmitter LIT-0210-060 transmits a high level, the Band Screen Solenoid 
Valves (SN-0210-010/020) are closed and an alarm is raised (Common Screenings Sluice Chute 
Upstream Inhibit). The Primary Screens (SBR-0210-010/020) shall continue to operate without 
service water during this period and screenings will be discharged into the Screenings Sluice where 
they may accumulate until manually removed by an Operator or normal operation is resumed. 

If any of the Sluice Level Transmitters (LIT-0260-004 and LIT-0210-060/061) transmit a high 
level, the solenoid valves (SN-0260-013/023/033) shall close, and alarms for the respective flow 
switches (FS-0260-013/023/033) shall be raised. The Secondary Screens (SDR-0260-010/020/030) 
will continue to operate as required (refer Section 5). 

3.7.3. Screenings Chute 

The Screenings Chute (CHU-0220-030) diverts screenings from the Screenings Sluice to the duty 
Washpress (WPR-0220-010/020), through actuation of the Screenings Chute Discharge Valves 
(VCA-0220-030/031) on the discharge lines. 

If the duty Washpress becomes unavailable, the Screenings Chute Discharge Valves actuate and 
discharge screenings to the standby Washpress. 

The Screenings Chute Discharge Valves are equipped with open and closed position switches 
(ZSO-0220-030/031 & ZSC-0220-030/031). Alarms are raised on the following conditions:  

 If the open position switch is not triggered within a set time (Chute Valve Delay) of 
instructing the chute discharge to open, an alarm is triggered; 

 If the closed position switch is not triggered within a set time (Chute Valve Delay) of 
instructing the chute discharge to close, an alarm is triggered; 

 If both position switches are closed for a set time (Chute Blocked), an alarm is triggered and 
the Primary Screens (only) are stopped; 

 If both position switches are open, an alarm is triggered.   
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3.7.4. Washpress 

The Washpresses are mounted at ground level and receive flow from the Screenings Chute (CHU-
0220-030) via one of two valves (VCA-0220-030/031). There are two Washpresses (WPR-0220-
010/020) which operate in duty/standby mode. Each Washpress discharges to a dedicated 
Screenings Bin. Washpress 1 discharges to Screenings Bin 1 (BN-0220-001) and Washpress 2 
discharges to Screenings Bin 2 (BN-0220-002). 

For a Washpress to be available, the following pre-requisites must be met for that Washpress: 

 The Washpress (WPR-0220-010/020) is available, AND 

 The associated Screenings Bin (BN-0220-001/002) is available (as set by an operator via 
SCADA). 

If either of the above are not met, that Washpress is not available. 

The duty function is changed at an operator nominated time of day (TOD 2), subject to the other 
Washpress being available. This triggers the Screenings Chute Valves (VCA-0220-030 /031) to 
actuate to divert screenings to the new duty Washpress. 

If the Screenings Chute valve fails, the duty selection of the Washpress will be based on the current 
position of the Screenings Chute valves to ensure that screenings are discharged to the duty 
Washpress. 

Further information for the Washpress provided by the Vendor is available in Volume 2. This 
Document (Volume 1) takes precedence over the Vendor document.  

There are two modes of operation for the washing and flushing of the Washpress: 

 Normal Operation; 

 Continuous Operation. 

The Washpress is activated by the level transmitter mounted on the Washpress inlet hopper, which 
measures the water level above the Washpress. The Washpresses have a high level overflow if the 
Screens are presented with abnormal conditions and cannot clear the inflow or if the Washpress 
operation fails. 

Each Washpress is equipped with four Washpress Solenoid Valves to provide service water for 
washing (SN-0220-012/013/022/023) and flushing (SN-0220-010/011/020/021). Flow Switches 
(FS-0220-010/020) upstream of each set of 4 solenoid valves register the flow when the solenoid 
valve has opened. In either mode of operation: 
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 Should the Flow Switch (FS-0220-010/020)  not register a sufficiently high flow within a set 
time (Solenoid Low Flow Delay) of opening the solenoid valve, a ‘fail to open’ alarm is 
raised and the Washpress continues to operate; 

 Should the Flow Switch (FS-0220-010/020) not register zero flow after a set time (Solenoid 
High Flow Delay) of closing the solenoid valve, a ‘fail to close’ alarm is raised and the 
Washpress continues to operate. 

 

Each Washpress is fitted with a speed switch (SS-0220-010/020) to check screw press rotation. If at 
any time when the Washpress screw drive is running and there is no speed switch pulse detected 
for longer than Washpress Speed Switch Pulse, the Washpress is disabled and an alarm (Washpress 
1/2 Low Speed Fault) is raised to notify the operator of no rotation of the Washpress screw. The 
standby Washpress is then called to duty. 

3.7.4.1. Normal Operation 

Washpress operation is initiated by the Washpress Start Level as measured by the Washpress Level 
Transmitter (LIT-0220-010/020). Each duty washpress operates in a batch mode, where the 
washwater valves and the direction of screw rotation are operated according to the following 
sequence:  

Washpress 1 (WPR-0220-010) 
 Step Description Time (seconds) 

Fill 1 Screw Forward 10 
 2 Screw Forward SN-0220-010/011 Open 5 

Wash 3 Screw Stopped SN-0220-010/012 Open 5-15 
4 Screw Reverse SN-0220-010/012 Open 3  
5 Screw Stopped SN-0220-012 Open  5 – 15 
6 Screw Forward SN-0220-010 Open  4 
7 Repeat steps 3-5 twice   

Discharge  8 Screw Forward SN-0220-010 Open  10 
9 Screw Forward 10 
10 Screw Stopped SN-0220-013 Open  20-30 

 
Washpress 2 (WPR-0220-020) 
 Step Description Time (seconds) 

Fill 1 Screw Forward 10 
 2 Screw Forward SN-0220-020/021 Open 5 
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Wash 3 Screw Stopped SN-0220-020/022 Open 5-15 
4 Screw Reverse SN-0220-020/022 Open 3  
5 Screw Stopped SN-0220-022 Open  5 – 15 
6 Screw Forward SN-0220-020 Open  4 
7 Repeat steps 3-5 twice   

Discharge  8 Screw Forward SN-0220-020 Open  10 
9 Screw Forward 10 
10 Screw Stopped SN-0220-023 Open  20-30 

 

3.7.4.2. Continuous Operation  

If at any time, the water level in either washpress (LIT-0220-010/020) increases above the high 
level setpoint (Washpress High Level), an alarm is raised and the Continious Operation Cycle will 
initiate. This shall occur irrespective of the duty status of the washpresses and shall disrupt the 
normal operation sequence of the duty washpress is required.  

Step Description Time (seconds) 

1 Screw Forward SN-0220-010/020/011/021/012/022  to operate 
sequentially for 5 sec, each with a 15 sec pause whilst screw is running 
continuously forward.  

45 

2 Pause 1.5 
3 Screw Reverse 3 
4 Screw Stopped SN-0220-013/023 Open.  5 (adjustable) 
5 Pause 2 
 
If the Washpress inlet hopper level is not below the Washpress Start Level after a Continuous 
Operation Cycle, a high level alarm is raised irrespective of the duty status of the Washpress. An 
alarm is also raised if the Washpress inlet water hopper level reaches the overflow level 
(Washpress High-High Level) (PLC settable only). The Washpress High Level alarm shall be 
masked during the Continuous Operation sequence, as the sequence shall continue to operate until 
the level is below the Washpress Start Level. 

3.7.5. Screenings Sluice Off Delay Timer 

If the Screenings Chute diversion valve (VCA-0220-030/031) fails in a position where it is 
discharging to an unavailable Washpress, or there are no available Washpresses, the Primary 
Screen Service Water Spray Valves (SN-0210-010/020) and the Screening Sluice Spray Bar 
Isolation Valves (SN-0260-013/023/033) close and do not reopen. A timer is started and when an 
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Operator set time (Screenings Sluice Off Delay) is reached an alarm is raised. If the timer has 
started but has not yet reached the Operator set time, the Primary Screens will still function as 
normal but the Primary Screen Service Water Spray Valves (SN-0210-010/020) and the Screening 
Sluice Spray Bar Isolation Valves (SN-0260-013/023/033) will not be opened. Screenings will be 
discharged into the Screenings Sluice where they will accumulate until manually removed by an 
Operator or normal operation is resumed. 

The Screenings Sluice Off Delay timer is also triggered if either of the following occur: 

 Either of the Screenings Sluice Level Indicating Transmitters (LIT-0210-060/061) transmits 
high level (Section 3.7.2). Once the Operator resets the alarm, the Screenings Sluice Off 
Delay timer will be reset, OR 

 The Screenings Sluice Level Indicating Transmitter (LIT-0260-004) transmits a high level 
(Section 3.7.2). Once the Operator resets the alarm, the Screenings Sluice Off Delay timer 
will be reset, OR 

 High-High liquid level alarm has been triggered in the PTA Foul Liquor Pump Station 
(Section 6.7). The Screenings Sluice Off Delay timer will be reset when the liquid level has 
dropped to the High liquid level alarm. 

The Screenings Sluice Off Delay Timer is reset once the alarm is no longer active and after an 
Operator settable delay, Screenings Sluice Off Reset Delay. 

3.7.6. Primary Screen Sequence 

The pre-requisites for the Primary Screen Sequence are: 

 At least one Primary Screen (SBR-0210-010/020) is available in auto, AND 

 The PTA Foul Liquor Pump Station High High Level Switch (LS-0200-010) has not been 
triggered. 

The Primary Screen Sequence is initiated as per the selected Process Operating Mode of the 
Primary Screens (Section 3.7.1). Once initiated, the following steps are followed: 

1) If the Screenings Sluice Off Delay timer has started and is less than the Operator set time 
(Screenings Sluice Off Delay), then complete this step, otherwise if the Screenings Sluice Off 
Delay timer has not started skip this step and move to Step 2: 

 The Primary Screens will operate according to the selected process Operating Mode as per 
Section 3.7.1 and then stop. The Primary Screen Sequence will be complete at this point; 

2) Actuate the Screenings Chute Valves (VCA-0220-030 /031) to discharge to the duty 
Washpress if it is not already in this position; 

3) The duty Washpress (WPR-0220-010/020) may be started and operate according to the selected 
process Operating Mode as per Section 3.7.4; 
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 If the duty Washpress fails, the standby Washpress will be started and the Screenings Chute 
Valves (VCA-0220-030 /031) will change position to discharge to the standby Washpress.  

4) The available Primary Screens may be started and operate according to the selected process 
Operating Mode as per Section 3.7.1; 

5) The available Secondary Screens may be started and operate according to the selected process 
Operating Mode as per Section 5.7; 

6) The Primary Screens continue to operate as per the selected Process Operating Mode until the 
Screenings Sluice Off Delay Timer is exceeded as described in Section 3.7.5. 

3.7.7.  Flow Measurement 

3.7.7.1. Raw Sewage Flow 

The Raw Sewage Flow will be calculated from the Raw Sewage Flow Indicating Transmitter (FIT-
0210-001). If the flow meter fails, it will not be included in the calculation. Due to the stop/start 
nature of flow in the raw sewage pumping mains, a time averaged plant influent flow is calculated 
to ensure reliable plant control and operation where influent flow pacing or volume based control is 
applied. 

An alarm is raised (Raw Sewage Rising Main 1 Flow Signal Invalid) if reverse flow is detected by 
the Raw Sewage Flow Indicating Transmitter (FIT-0210-001). This may indicate pipe breakage 
and draining of the inlet works backwards through the flow meter. 
A rolling time weighted average of the measured flow is calculated to smooth out the flow and 
avoid rapid changes in flow which can occur when starting or stopping a sewage pump. The rolling 
time weighted average raw sewage flow is calculated for the time period of now (T0) to now minus 
X minutes (T0-X) (in L/s) where X is an Operator set time. 

If the Raw Sewage Flow is equal to or larger than an Operator adjustable setpoint (High Raw Flow) 
a High Raw Sewage Flow Alarm is triggered. 

If the Raw Sewage Flow is equal to or larger than an Operator adjustable setpoint (High-High Raw 
Flow), a High-High Raw Sewage Flow Alarm is triggered. 

The rolling time weighted average raw sewage flow will be used to calculate the Plant Influent 
Flow and is used for influent flow pacing or volume based control throughout the plant. 

3.7.7.2. Plant Influent Flow 

The Plant Influent Flow is taken as flow from the Raw Sewage Flow Indicating Transmitter (FIT-
0210-001).  Refer to Section 3.7.7.1. 
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The PTA Foul Liquor PS flow is internally recycled around the PTA only and therefore does not 
contribute to the total plant inflow. Some minor service water flows to the PTA add to screened 
sewage flows, however they are regarded as insignificant. 

For the Plant Influent Flow, a rolling time weighted average of the inflow is calculated. This 
smoothes out the flow and avoids rapid changes in flow which can occur when starting or stopping 
a pump in the sewerage system. The rolling time weighted average flow is calculated for the time 
period of now (T0) to now minus Y minutes (T0-Y) (in L/s) where Y is an Operator set time.  

Failure of the flow meter excludes it from being included in the rolling time weighted average 
Plant Influent Flow. 

If the flow meter used for the Plant Influent Flow calculation fails, and the following conditions are 
met, the Plant Influent Flow will be calculated as the sum of the Bioreactor Feed (Screened 
Sewage) Flow (Section 5.7.5.1) and the Plant Bypass Flow (Section 5.7.5.3): 

 The Bioreactor Feed (Screened Sewage) Flow Indicating Transmitter (FIT-0260-010) is 
available (Section 5.7.5.1), AND 

 At least one of the Secondary Screens Inlet Chamber Level Indicating Transmitters (LIT-
0260-001/003) is available (Section 5.7.1). 

If the Plant Influent Flow is equal to or larger than an Operator adjustable setpoint (High Plant 
Influent Flow) a High Plant Influent Flow Alarm is triggered. 

If the Plant Influent Flow is equal to or larger than an Operator adjustable setpoint (High-High 
Plant Influent Flow), a High-High Plant Influent Flow Alarm is triggered. 

The Plant Influent Flow is important for control including backup calculation of the Bioreactor 
Feed Flow Average (Section 5.7.5.2), backup calculation of the Plant Bypass Flow (Section 
5.7.5.3), and control of the Secondary Screens (Section 5.7.1). 

If the percentage difference between the daily totalised Raw Sewage Flow or Plant Influent Flow 
and the sum of the daily totalised Bioreactor Feed Flow (Section 5.7.5.1) and the daily totalised 
Plant Bypass Flow (Section 5.7.5.3) (calculated as a percentage of the Plant Influent Flow) is 
larger than a set percentage (Influent Flow Discrepancy), an alarm is raised (Raw Sewage Rising 
Main 1 Flow Flow Discrepancy) at a hardcoded time of day (TOD 3). This could indicate breakage 
of the raw sewage rising main downstream of the flow meter. 

3.8. SCADA Operator Adjustable Setpoints 

Operator Adjustable Set-points include all switching and alarm presets, and the ranges of each 
preset, that are available for adjustment by the Operator through the SCADA.   
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Primary Screen, Sluice and Washpress Sequence 

TOD 1 Time of Day to switch duty function 
of Primary Screens 

h:min 00:00 23:59 12:00 Operator 

High Level Inlet Works Receival Chamber Level 
High Alarm set point  

% (mm) 0 (0) 100 
(1600) 

75 
(1200) 

Engineer 

High-High Level Inlet Works Receival Chamber Level 
High-High Alarm set point 

% (mm) 0 (0) 100 
(1600) 

96 
(1536) 

Engineer 

Differential 
Control Levels 

Control Levels for Primary Screens mm 0 500 Refer 
Section 
3.7.1.1 

Operator 

Upstream 1 Low Level Stop Single Duty  % 0 100 26.5 Operator 

Upstream 2 High Level Stop Dual Duty % 0 100 36 Operator 

Upstream 3 Low Level Start Single Duty  % 0 100 36 Operator 

Upstream 4 High Level Start Dual Duty % 0 100 73.5 Operator 

Backup Screen 
Speed 1 

Primary Screen Speed when operating 
in Upstream or Timer Modes 

% (Hz) 0 (0) 100 (95) 100 (95) Operator 

Backup Screen 
Speed 2 

Primary Screen Speed when operating 
in Continuous Override Modes 

% (Hz) 0 (0) 100 (95) 100 (95) Operator 

Time Interval 1 Staggered screen start delay 
(Upstream and timer modes only) 

sec 0 300 10 Operator 

Time Interval 2 Primary Screen Dwell Time min 0 1440 15 Operator 

Time Interval 3 Primary Screen Run Time min 0 60 2 Operator 

Time Interval 4 Screen Start/Stop Delay sec 0 300 10 Operator 

Time Interval 5 Continuous Override Start/Stop 
Delay.  

Sec 0 300 10 Operator 

Time Interval 6 Timer Mode Run Time min 0 60 2 Operator 

Time Interval 7 Timer Mode Dwell Time min 0 60 3 Operator 

Time Interval 8 Primary Screen Washwater Flush 
Time 

sec 0 300 5 Operator 

Time Interval 9 Primary Screen Extended Operation 
Timer 

min 0 60 15 Operator 

Time Interval 10 Sluice Flush Time. Time for Sluice 
Washwater Solenoid to remain open 
after the respective Drum Screen has 
stopped operating 

sec 0 300 5 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Primary Level 
Difference Alarm 

Difference in level readings from the 
Inlet Works Receival Chamber Level 
Indicating Transmitters to trigger 
level discrepancy alarm 

% 0 100 5% Operator 

Primary Level 
Difference Time 

Duration of time that difference in 
level is measured for to trigger level 
discrepancy alarm 

sec 0 60 60 Operator 

Primary Screen 
Run On Time 

The Wash Time for which the 
primary screens continue to run after 
they are no longer required.    

min 0 300 120 Engineer 

Timer Mode 
Primary Screen 
Duty Number 

Number of Duty primary Screens 
When in Timer Mode 

integer 1 2 2 Operator 

Screenings Sluice 
Off Delay 

The time for which the Primary 
Screens (no sprays) can still operate if 
the downstream equipment is not 
available 

sec 0 300 20 Operator 

Screenings Sluice 
Off Reset Delay 

The time delay after which the 
Screenings Sluice Off Delay timer is 
reset once the alarm is not longer 
active allowing the screens and sluice 
and sprays may be started. 

sec 0 60 30 Operator 

TOD 2 Time of Day to switch duty function 
of Washpress 

hr:min 00:00 23:59 8:00 Operator 

Washpress & 
Solenoid On/Off 
Times 

Washpress operation and Solenoid 
Valve operation times 

sec 0 60 Refer 
Section 
3.7.4 

Operator 

Washpress Start 
Level 

Level that initiates Normal Operation 
of the duty Washpress 

% 0 100 33 Operator 

Washpress High 
Level 

Level that initiates Continuous 
Operation of the duty Washpress 

% 0 100 45 Operator 

Flow Measurement 

X Time over which the flow weighted 
Raw Sewage Feed Flow is calculated 

min 0 60 0 Operator 

Y Time over which the flow weighted 
Plant Influent Flow is calculated 

min 0 60 5 Operator 

High Raw Flow Raw sewage flow to trigger High 
Raw Sewage Flow alarm 

L/s 0 1500 1095 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

High-High Raw 
Flow 

Raw Sewage flow to trigger High-
High Raw Sewage Flow alarm 

L/s 0 1500 1370 Operator 

High Plant 
Influent Flow 

Plant influent flow to trigger High 
Plant Influent Flow alarm 

L/s 0 1500 1095 Operator 

High-High Plant 
Influent Flow 

Plant influent flow to trigger High-
High Plant Influent Flow alarm 

L/s 0 1500 1370 Operator 

Influent Flow 
Discrepancy 

Percentage difference between the 
Plant Influent Flow and the sum of 
the Bioreactor Feed Flow and Plant 
Bypass Flow (measured as a % of the 
Plant Influent Flow) 

% 0 100 15 Engineer 

3.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning. Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Set 
Point 

Tag Descriptor Unit Min Max 

TOD 3 Time of Day to initiate Raw Sewage Main 
Flow Discrepancy alarm if raised. 

hr:min 00:00 23:59 6:00 

High Alarm Delay Duration of time for which Inlet Works 
Receival Chamber level must be High to 
trigger High level alarm 

sec 0 300 30 

High-High Alarm 
Delay 

Duration of time for which Inlet Works 
Receival Chamber level must be High-High 
to trigger High-High level alarm 

sec 0 300 30 

Inlet Penstock 
Position Delay 

Time for Inlet Penstock to open or close 
before penstock fault is triggered 

sec 0 600 360 

Chute Valve Delay Time for Screenings Chute to open or close 
before chute fault is triggered 

sec 0 60 10 

Chute Blocked Time for both Screenings Chute Discharge 
Valves to be closed before chute fault is 
triggered 

sec 0 60 10 

Solenoid Low Flow 
Delay 

Delay after opening solenoid valve to trigger 
solenoid fail to open alarm 

sec 0 60 5 

Solenoid High Flow 
Delay 

Delay after closing solenoid valve to trigger 
solenoid fail to close alarm 

sec 0 60 5 
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Parameter Adjustable Range Set 
Point 

Tag Descriptor Unit Min Max 

LIT-0210-060 
Sluice High Level 

Sluice Level High Alarm setpoint % 0 100 80 

LIT-0210-060 
Sluice Overflow 

Sluice Overflow Alarm setpoint % 0 100 95 

LIT-0210-061 
Sluice High Level 

Sluice Level High Alarm setpoint % 0 100 80 

LIT-0210-061 
Sluice Overflow 

Sluice Overflow Alarm setpoint % 0 100 95 

LIT-0260-004 
Sluice High Level 

Sluice Level High Alarm setpoint % 0 100 80 

LIT-0260-004 
Sluice Overflow 

Sluice Overflow Alarm setpoint % 0 100 95 

Sluice High Level 
Delay 

Time that Sluice Level must be high before 
an alarm is raised 

sec 0 60 10 

Sluice High-High 
Level Delay 

Time that Sluice Level must be high-high 
before an alarm is raised 

sec 0 60 5 

SS-0220-010/020 
Washpress Speed 
Switch Pulse 

Washpress screw rotation pulse detection 
maximum time 

sec 0 30 5 

Washpress High-
High Level 

Washpress inlet hopper at Overflow level % 0 100 80 

Primary Screen Run 
On Speed 

Speed at which Primary Screen operates 
during run on period 

% (Hz) 0 (0) 100 (95)  (55) 

3.10. Interlocks and Faults 

Related Process Event Action 

SBR-0210-010/020 Primary Screen Outlet Channel Level 
Indicating Transmitter (LIT-0210-002/4) fails 

Differential Control Level Mode cannot 
be selected -> switch to Upstream 
Control Level Mode 

SBR-0210-010/020 Raw Sewage Flow Indicating Transmitter 
(FIT-0210-001) fails 

Differential Control Level Mode cannot 
be selected -> switch to Upstream 
Control Level Mode 

SBR-0210-010/020 Inlet Works Receival Chamber Level 
Indicating Transmitters (LIT-0210-001 and 
LIT-0210-003) both fail 

Differential or Upstream Control Level 
Mode cannot be selected -> switch to 
Timer Control Mode 
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Related Process Event Action 

VCA-0220-030 /031) If a Washpress (WPR-0220-010/020) 
becomes unavailable  

The Screenings Chute Valves(VCA-
0220-030 /031)  will actuate to 
discharge to the other Washpress 

PTA Foul Liquor Pump 
Station 

High-High liquid level alarm is triggered in 
the PTA Foul Liquor Pump Station (Section 
25) 

Start the Screenings Sluice Off Delay 
timer. 

Inhibit Primary Screen Sequence 

LIT-0210-060/061 and LIT-
0260-004 

Screenings Sluice Overflow alarm triggered Start the Screenings Sluice Off Delay 
timer. Shutdown Screenings Sluice 
Washwater supply on overflow alarms 
until the alarm is no longer active and 
after the Screenings Sluice Off Reset 
Delay 

3.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

LIT-0210-001  

(ST41LIT0210001dsInvalid) 

Inlet Chamber Level Signal Invalid 5 

LIT-0210-001  

(ST41LIT0210001dsHi) 

Inlet Chamber Level High 5 

LIT-0210-001  

(ST41LIT0210001dsHiHi) 

Inlet Chamber Level High High 5 

LIT-0210-003  

(ST41LIT0210003dsInvalid) 

Inlet Chamber Level Signal Invalid 5 

LIT-0210-003  
(ST41LIT0210003dsHi) 

Inlet Chamber Level High 5 

LIT-0210-003  
(ST41LIT0210003dsHiHi) 

Inlet Chamber Level High High 5 

PT-0210-011  
(ST41PT0210011dsF2Open) 

Primary Screen 1 Inlet Penstock Fail to Open 5 

PT-0210-011  

(ST41PT0210011dsF2Close) 

Primary Screen 1 Inlet Penstock Fail to Close 5 

PT-0210-011  

(ST41PT0210011dsRotorkFault) 

Primary Screen 1 Inlet Penstock Rotork Fault 5 

PT-0210-011  

(ST41PT0210011dsBattery) 

Primary Screen 1 Inlet Penstock Battery Low 5 
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Tag Name Description SCADA 
Priority 

PT-0210-011  

(ST41PT0210011dsNotRemote) 

Primary Screen 1 Inlet Penstock Not Remote 5 

SBR-0210-010  

(ST41SBR0210010dsF2Start) 

Primary Screen 1 Fail to Start/Stop 5 

SBR-0210-010  

(ST41SBR0210010dsEstop) 

Primary Screen 1 Emergency Stop 1 

SBR-0210-010  
(ST41SBR0210010dsThermistor) 

Primary Screen 1 Thermistor Fault 5 

SBR-0210-010  
(ST41SBR0210010dsVSDFault) 

Primary Screen 1 VSD Fault 5 

SBR-0210-010  
(ST41SBR0210010dsIsolated) 

Primary Screen 1 Isolated 5 

SBR-0210-010  
(ST41SBR0210010dsNotRemote) 

Primary Screen 1 Not Remote 5 

PT-0210-021  

(ST41PT0210021dsF2Open 

Primary Screen 2 Inlet Penstock Fail to Open 5 

PT-0210-021  

(ST41PT0210021dsF2Close) 

Primary Screen 2 Inlet Penstock Fail to Close 5 

PT-0210-021  

(ST41PT0210021dsRotorkFault) 

Primary Screen 2 Inlet Penstock Rotork Fault 5 

PT-0210-021  

(ST41PT0210021dsBattery) 

Primary Screen 2 Inlet Penstock Battery Low 5 

PT-0210-021  

(ST41PT0210021dsNotRemote) 

Primary Screen 2 Inlet Penstock Not Remote 5 

SBR-0210-020  
(ST41SBR0210020dsF2Start) 

Primary Screen 2 Fail to Start/Stop 5 

SBR-0210-020  
(ST41SBR0210020dsEstop) 

Primary Screen 2 Emergency Stop 1 

SBR-0210-020  
(ST41SBR0210020dsThermistor) 

Primary Screen 2 Thermistor Fault 5 

SBR-0210-020  
(ST41SBR0210020dsVSDFault) 

Primary Screen 2 VSD Fault 5 

SBR-0210-020  

(ST41SBR0210020dsIsolated) 

Primary Screen 2 Isolated 5 

SBR-0210-020  

(ST41SBR0210020dsNotRemote) 

Primary Screen 2 Not Remote 5 
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Tag Name Description SCADA 
Priority 

FS-0210-010  

(ST41FSL0210010dsAlarm) 

Primary Screen 1 Flushing Flow Low Switch Alarm 5 

SN-0210-010  

(ST41SN0210010dsFlowF2Open) 

Primary Screen 1 Flushing Solenoid Valve Fail to 
Open  Low Flow 

5 

SN-0210-010  

(ST41SN0210010dsFlowF2Close) 

Primary Screen 1 Flushing Solenoid Valve Fail to 
Close  Flow 

5 

FS-0210-020  
(ST41FSL0210020dsAlarm) 

Primary Screen 2 Flushing Flow Low Switch Alarm 5 

SN-0210-020  
(ST41SN0210020dsFlowF2Open) 

Primary Screen 2 Flushing Solenoid Valve Fail to 
Open  Low Flow 

5 

SN-0210-020  
(ST41SN0210020dsFlowF2Close) 

Primary Screen 2 Flushing Solenoid Valve Fail to 
Close  Flow 

5 

VCA-0220-030  
(ST41VCA0220030dsF2Open) 

Screenings Chute 1 Control Valve Fail to Open 5 

VCA-0220-030  

(ST41VCA0220030dsF2Close) 

Screenings Chute 1 Control Valve Fail to Close 5 

VCA-0220-031 

(ST41VCA0220031dsF2Open) 

Screenings Chute 2 Control Valve Fail to Open 5 

VCA-0220-0301 

(ST41VCA0220031dsF2Close) 

Screenings Chute 2 Control Valve Fail to Close 5 

LIT-0210-060  

(ST41LIT0210060dsInvalid) 

Common Screening Sluice Level 1 Signal Invalid 1 

LIT-0210-060  

(ST41LIT0210060dsHi) 

Common Screening Sluice Level 1 High 5 

LIT-0210-060  
(ST41LIT0210060dsHiHi) 

Common Screening Sluice Level 1 High High 1 

LIT-0210-061  
(ST41LIT0210061dsInvalid) 

Common Screening Sluice Level 2 Signal Invalid 1 

LIT-0210-061  
(ST41LIT0210061dsHi) 

Common Screening Sluice Level 2 High 5 

LIT-0210-061  
(ST41LIT0210061dsHiHi) 

Common Screening Sluice Level 2 High High 1 

LIT-0260-004  

(ST41LIT0260004dsInvalid) 

Screening Sluice Overflow Chamber Level Signal 
Invalid 

1 

LIT-0260-004  

(ST41LIT0260004dsHi) 

Screening Sluice Overflow Chamber Level High 5 
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Tag Name Description SCADA 
Priority 

LIT-0260-004  

(ST41LIT0260004dsHiHi) 

Screening Sluice Overflow Chamber Level High 
High 

1 

SN-0260-013 

(ST41SN0260013dsFlowF2Close) 

Screen Sluice Spray Bar 1 Isolation Valve Fail to 
Close: Flow 

5 

SN-0260-013  

(ST41SN0260013dsFlowF2Open) 

Screen Sluice Spray Bar 1 Isolation Valve Fail to 
Open: Low Flow 

1 

SN-0260-023  
(ST41SN0260023dsFlowF2Close) 

Screen Sluice Spray Bar 2 Isolation Valve Fail to 
Close: Flow 

5 

SN-0260-023  
 (ST41SN0260023dsFlowF2Open) 

Screen Sluice Spray Bar 2 Isolation Valve Fail to 
Open: Low Flow 

1 

SN-0260-033 
(ST41SN0260033dsFlowF2Close) 

Screen Sluice Spray Bar 3 Isolation Valve Fail to 
Close: Flow 

5 

SN-0260-033 
 (ST41SN0260033dsFlowF2Open) 

Screen Sluice Spray Bar 3 Isolation Valve Fail to 
Open: Low Flow 

1 

LIT-0210-002  

(ST41LIT0210002dsInvalid) 

Primary Screen 1 Outlet Level Signal Invalid 1 

LIT-0210-004  

(ST41LIT0210004dsInvalid) 

Primary Screen 2 Outlet Level Signal Invalid 1 

FIT-0210-001  

(ST41FIT0210001dsInvalid) 

Raw Sewage Rising Main 1 Flow Signal Invalid 1 

FIT-0210-001  

(ST41FIT0210001dsHi) 

Raw Sewage Rising Main 1 Flow High 7 

FIT-0210-001  

(ST41FIT0210001dsHiHi) 

Raw Sewage Rising Main 1 Flow High High 5 

WPR-0220-010  
(ST41WPR0220010dsF2Start) 

Washpress 1 Fail to Start/Stop 5 

WPR-0220-010  
(ST41WPR0220010dsEstop) 

Washpress 1 Emergency Stop 1 

WPR-0220-010  
(ST41WPR0220010dsThermistor) 

Washpress 1 Thermistor Fault 5 

WPR-0220-010  
(ST41WPR0220010dsVSDFault) 

Washpress 1 VSD Fault 5 

WPR-0220-010  

(ST41WPR0220010dsIsolated) 

Washpress 1 Isolated 5 

WPR-0220-010  

(ST41WPR0220010dsLowSpeed) 

Washpress 1 Low Speed Fault 5 
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Tag Name Description SCADA 
Priority 

WPR-0220-010  

(ST41WPR0220010dsNotRemote) 

Washpress 1 Not Remote 5 

WPR-0220-020  

(ST41WPR0220020dsF2Start) 

Washpress 2 Fail to Start/Stop 5 

WPR-0220-020  

(ST41WPR0220020dsEstop) 

Washpress 2 Emergency Stop 1 

WPR-0220-020  
(ST41WPR0220020dsThermistor) 

Washpress 2 Thermistor Fault 5 

WPR-0220-020  
(ST41WPR0220020dsVSDFault) 

Washpress 2 VSD Fault 5 

WPR-0220-020  
(ST41WPR0220020dsIsolated) 

Washpress 2 Isolated 5 

WPR-0220-020  
(ST41WPR0220020dsLowSpeed) 

Washpress 2 Low Speed Fault 5 

WPR-0220-020  

(ST41WPR0220020dsNotRemote) 

Washpress 2 Not Remote 5 

WPR-0220-010/020  

(ST41WPR02200DTYdsWashpressAvail) 

Washpresses No Washpress Available 1 

SN-0220-010  

(ST41SN0220010dsFlowF2Open) 

Washpress 1 Solenoid Valve 1 Fail to Open  Low 
Flow 

5 

SN-0220-010  

(ST41SN0220010dsFlowF2Close) 

Washpress 1 Solenoid Valve 1 Fail to Close  Flow 5 

SN-0220-011  

(ST41SN0220011dsFlowF2Open) 

Washpress 1 Solenoid Valve 2 Fail to Open  Low 
Flow 

5 

SN-0220-011 
(ST41SN0220011dsFlowF2Close) 

Washpress 1 Solenoid Valve 2 Fail to Close  Flow 5 

SN-0220-012  
(ST41SN0220012dsFlowF2Open) 

Washpress 1 Flush Line 3 Control Valve Fail to 
Open  Low Flow 

5 

SN-0220-012  
(ST41SN0220012dsFlowF2Close) 

Washpress 1 Flush Line 3 Control Valve Fail to 
Close  Flow 

5 

SN-0220-013  
(ST41SN0220013dsFlowF2Open) 

Washpress 1 Flush Line 4 Control Valve Fail to 
Open  Low Flow 

5 

SN-0220-013  

(ST41SN0220013dsFlowF2Close) 

Washpress 1 Flush Line 4 Control Valve Fail to 
Close  Flow 

5 

SN-0220-020  

(ST41SN0220020dsFlowF2Open) 

Washpress 2 Solenoid Valve 1 Fail to Open  Low 
Flow 

5 
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Tag Name Description SCADA 
Priority 

SN-0220-020  

(ST41SN0220020dsFlowF2Close) 

Washpress 2 Solenoid Valve 1 Fail to Close  Flow 5 

SN-0220-021  

(ST41SN0220021dsFlowF2Open) 

Washpress 2 Solenoid Valve 2 Fail to Open  Low 
Flow 

5 

SN-0220-021  

(ST41SN0220021dsFlowF2Close) 

Washpress 2 Solenoid Valve 2 Fail to Close  Flow 5 

SN-0220-022  
(ST41SN0220022dsFlowF2Open) 

Washpress 2 Flush Line 3 Control Valve Fail to 
Open  Low Flow 

5 

SN-0220-022  
(ST41SN0220022dsFlowF2Close) 

Washpress 2 Flush Line 3 Control Valve Fail to 
Close  Flow 

5 

SN-0220-023  
(ST41SN0220023dsFlowF2Open) 

Washpress 2 Flush Line 4 Control Valve Fail to 
Open  Low Flow 

5 

SN-0220-023 
(ST41SN0220023dsFlowF2Close) 

Washpress 2 Flush Line 4 Control Valve Fail to 
Close  Flow 

5 

LIT-0220-010  

(ST41LIT0220010dsInvalid) 

Washpress 1 Level Signal Invalid 1 

LIT-0220-010  

(ST41LIT0220010dsHi) 

Washpress 1 Level High 5 

LIT-0220-010  

(ST41LIT0220010dsHiHi) 

Washpress 1 Level High High 1 

LIT-0220-020  

(ST41LIT0220020dsInvalid) 

Washpress 2 Level Signal Invalid 1 

LIT-0220-020  

(ST41LIT0220020dsHi) 

Washpress 2 Level High 5 

LIT-0220-020  
(ST41LIT0220020dsHiHi) 

Washpress 2 Level High High 1 

FS-0220-010  
(ST41FSL0220010dsAlarm) 

Washpress 1 Flow 1 Low Switch Alarm 5 

FS-0220-010 
(ST41FSL0220011dsAlarm) 

Washpress 1 Flow 2 Low Switch Alarm 5 

FS-0220-010 
(ST41FSL0220012dsAlarm) 

Washpress 1 Flow 3 Low Switch Alarm 5 

FS-0220-010 

(ST41FSL0220013dsAlarm) 

Washpress 1 Flow 4 Low Switch Alarm 5 

FS-0220-020  

(ST41FSL0220020dsAlarm) 

Washpress 2 Flow 1 Low Switch Alarm 5 
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Tag Name Description SCADA 
Priority 

FS-0220-020  

(ST41FSL0220021dsAlarm) 

Washpress 2 Flow 2 Low Switch Alarm 5 

FS-0220-020  

(ST41FSL0220022dsAlarm) 

Washpress 2 Flow 3 Low Switch Alarm 5 

FS-0220-020  

(ST41FSL0220023dsAlarm) 

Washpress 2 Flow 4 Low Switch Alarm 5 

(ST41MCCPNdsPN030) Primary Screen 1 Drive Comms Fault 5 

(ST41MCCPNdsPN032) Washpress 1 Drive Comms Fault 5 

(ST41MCCPNdsPN048) Primary Screen 2 Drive Comms Fault 5 

(ST41MCCPNdsPN050) Washpress 2 Drive Comms Fault 5 

(ST41INWAUTOdsInletLevelDisc) Inlet Works Receival Chamber Level Discrepancy 5 

(ST41INPAUTOdsContinuous) Primary Screens Operating Mode Continuous 
Override Active 

7 

(ST41INPAUTOdsUpstreamInstr) Primary Screens Forced to Upstream Mode 
Instrumentation Fail 

5 

(ST41INPAUTOdsTimerInstr) Primary Screens Forced to Timer Control 
Instrumentation Fail 

5 

(ST41INPAUTOdsLongRun) Primary Screens Extended Operation High Level 5 

(ST41INPAUTOdsNoInletOpen) Primary Screens Inlet Penstocks Neither Fully Open 1 

(ST41SBR02100DTYdsScreenAvail) Primary Screens No Screen Available 1 

(ST41WPRAUTOdsContStartWRP1) Washpress 1 Continuous Cycle Complete Level 
Above Start Level 

5 

(ST41WPRAUTOdsContStartWRP2) Washpress 2 Continuous Cycle Complete Level 
Above Start Level 

5 

(ST41WPRAUTOdsDischToUnavail) Screenings Chute Discharging To Unavailable 
Washpress 

1 

(ST41CSSAUTOdsChute2Closed) Common Screenings Sluice Chute Both Diversion 
Valves Closed 

1 

(ST41CSSAUTOdsChute2Open) Common Screenings Sluice Chute Both Diversion 
Valves Opened 

5 

(ST41CSSAUTOdsInhibit) Common Screenings Sluice Chute Upstream Inhibit 1 

(ST41CSSAUTOdsDelayedInh) Common Screenings Sluice Chute Upstream Delay 
Inhibit 

5 

(ST41INPAUTOdsPosFaultInlet1) Primary Screen 1 Incorrect Penstock Position 5 

(ST41INPAUTOdsPosFaultInlet2) Primary Screen 2 Incorrect Penstock Position 5 

(ST41INFFLOWdsInvalid) Influent Flow Average Signal Invalid 5 
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Tag Name Description SCADA 
Priority 

(ST41INFFLOWdsHi) Influent Flow Average High 7 

(ST41INFFLOWdsHiHi) Influent Flow Average High High 5 

(ST41INWAUTOdsInfluentFlowDisc) Raw Sewage Rising Main 1 Flow Flow Discrepancy 1 

(ST41MES0290010dsFault) PTA Remote IO Switch Comms Fault 1 

(ST41MES0290010dsRingFault) PTA Remote IO Switch Ring Break 1 

(ST41MES0290010dsPort01) PTA Remote IO Switch Port 1 Fault 1 

(ST41MES0290010dsPort02) PTA Remote IO Switch Port 2 Fault 1 

(ST41MES0290010dsPort03) PTA Remote IO Switch Port 3 Fault 1 

(ST41MES0290010dsPort04) PTA Remote IO Switch Port 4 Fault 1 

(ST41MES0290010dsPort05) PTA Remote IO Switch Port 5 Fault 1 

(ST41MES0290010dsPort06) PTA Remote IO Switch Port 6 Fault 1 

(ST41MCCPNdsPN006) Main PLC PTA Remote IO 1 Comms Fault 1 

(ST41MCCPNdsPN007) Main PLC PTA Remote IO 2 Comms Fault 1 

(ST41PNL0290010dsPS1Fail) PTA RIO Panel 24V Power Supply 1 Fail 1 

(ST41PNL0290010dsPS2Fail) PTA RIO Panel 24V Power Supply 2 Fail 1 

3.12. History  

Tag Name Description Sample Time 

LIT-0210-001/003 Inlet Works Receival Chamber Level 2 sec 

LIT-0210-002/004 Primary Screen Outlet Channel Level 2 sec 

LIT-0210-060 Screenings Sluice Overflow Chamber Level 3 2 sec 

LIT-0210-061 Screenings Sluice Overflow Chamber Level 2 2 sec 

LIT-0260-004 Screenings Sluice Overflow Chamber Level 1 2 sec 

LIT-0220-010 Washpress 1 Inlet Hopper Level 2 sec 

LIT-0220-020 Washpress 2 Inlet Hopper Level 2 sec 

FIT-0210-001 Raw Sewage Flow 2 sec 

SBR-0210-010 Primary Screen 1 Cycles Accumulator, Count of Cycles 
Performed 

Event 

SBR-0210-020 Primary Screen 2 Cycles Accumulator, Count of Cycles 
Performed 

Event 

SBR-0210-010 Primary Screen 1 Cycles Accumulator Previous 24H, Count of 
Cycles Performed Previous 24H 

Event 

SBR-0210-020 Primary Screen 2 Cycles Accumulator Previous 24H, Count of 
Cycles Performed Previous 24H 

Event 
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Tag Name Description Sample Time 

SBR-0210-010 Primary Screen 1 Cycles Accumulator Current 24H, Count of 
Cycles Performed Current 24H 

Event 

SBR-0210-020 Primary Screen 2 Cycles Accumulator Current 24H, Count of 
Cycles Performed Current 24H 

Event 

SBR-0210-010 Primary Screen 1 Current Cycle Count, Number of cycles 
currently preformed 

Event 

SBR-0210-020 Primary Screen 2 Current Cycle Count, Number of cycles 
currently preformed 

Event 

SBR-0210-010 Primary Screen 1 Preset Cycle Count, Target number of cycles to 
be preformed  

Event 

SBR-0210-020 Primary Screen 2 Preset Cycle Count, Target number of cycles to 
be preformed 

Event 

Backup Raw Sewage Flow Raw Sewage Flow: Calculated Value by Flow Summation 2 sec 

Time Weighted Raw Sewage 
Flow 

Raw Sewage Flow: Time Weighted Average 2 sec 

Daily Raw Sewage Flow Raw Sewage Flow: Daily cumulative flow (ML/day) Daily 

Yesterday’s Raw Sewage 
Flow 

Raw Sewage Flow: Yesterday’s Totalised flow (ML/day) Daily 

Plant Influent Flow Plant Influent Flow: Calculated Value by Flow Summation of 
Raw Sewage Flow 

2 sec 

Backup Plant Influent Flow Plant Influent Flow: Calculated Value by Flow Summation of 
Bioreactor Feed Flow and Plant Bypass Flow 

2 sec 

Time Weighted Plant 
Influent Flow 

Plant Influent Flow: Time Weighted Average 2 sec 

Daily Plant Influent Flow Plant Influent Flow: Daily cumulative flow (ML/day) Daily 

Yesterday’s Plant Influent 
Flow 

Plant Influent Flow: Yesterday’s cumulative flow (ML/week) Daily 

 Standard Device Trends Various 

3.13. Start-up, Operation and Shutdown 

3.13.1. Primary Screen Sequence 

3.13.1.1. Start Up Procedure 

 Ensure inlet penstocks are fully OPEN and outlet stop boards are removed. 

 Ensure all inspection hatches and covers are CLOSED. 

 Ensure all equipment is in working order. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 77 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 64 

 Ensure the screenings bins are in position and NOT full. 

 Enable Primary Screens, Sluice Washwater Valve, Screenings Chute, and at least one of the 
two Washpress and the associated Screenings Bin/s is/are in position.  If only one screen is 
available then enable the available screen. 

 Enable the solenoid valves associated with available Washpress. 

 If the Bypass Channel has been in operation then the channel should be cleaned and the 
covers replaced. 

3.13.1.2. Planned Shut Down 

Only one screen should be off-line at a time. Planned maintenance should only be carried out 
during periods of dry weather flow.   

If major maintenance is required on a screen, the upstream penstock should be closed and the stop 
board downstream of the screen should be inserted. Liquid contained within the channel should be 
removed with a suitable sump pump. This should be pumped to a location upstream of the 
adjoining screen channel.   

A Washpress can be taken out of service, as long as the other Washpress is available and the 
Screenings Bin for that Washpress is available. 

Both Washpresses can be taken off line for short periods only, during which time screenings will 
accumulate inside the screenings sluice. If both Primary Screens fail, sewage shall bypass via the 
Bypass Channel to the Secondary Screens for screenings capture. 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

3.13.1.3. Emergency Shut Down 

In the event of a complete power failure, all equipment will cease operation.  If sewage is still 
arriving at the Plant then the screens will gradually block up, causing the level to rise and 
eventually overflow to the Bypass Channel. 

3.13.2. Raw Sewage Flow Meters 

3.13.2.1. Start-up Procedure 

Ensure isolation valves upstream and downstream of flow elements are open. 
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3.13.2.2. Planned Shutdown 

If the flow meter on the rising main needs to be replaced, the pump stations feeding the rising 
mains need to be shut down after suitable arrangements are made to manage the pump station 
shutdown. 

The flow meter can be isolated from the rising main by closing the manual valves upstream and 
downstream of the flow meter. The flow meter can then be removed and replaced, or a temporary 
spool section of pipe work installed to enable the rising main to be put back on line. 

3.13.2.3. Emergency Shut Down 

Not applicable. 
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4. PTA – Grit Removal 

4.1. Process Description 

The purpose of the grit removal system is to remove grit from the sewage, to wash and then 
dewater the grit, and to convey it to a storage bin for disposal. The screened and de-gritted sewage 
then passes through to the Secondary Screens (refer Section 5).  

The grit removal system comprises: 

 A circular Vortex Grit Tank, equipped with a Grit Paddle and a centrifugal Grit Pump to 
transfer grit to a Grit Classifier 

 A Grit Classifier comprising a washer and Grit Screw classifier to wash the grit and convey it 
to a storage bin. 

The Grit Tank can be bypassed by closing the Inlet and Outlet Isolation Stopboards and opening 
the Bypass Stopboard. The Bypass Stopboard will function as an overflow weir to enable flow to 
bypass the Grit Tank if, due to operator error, the Bypass Stopboard is not opened when the Grit 
Tank Inlet Isolation Stopboard is closed. 

The facilities are located at the head of the works and they are enclosed and ventilated for odour 
suppression. 

4.2. Reference Drawings 

4.2.1. Civil Drawings 

Drawing Number Description 

IW-GDSTP-4A-CIV-0200-2000 Preliminary Treatment Area Concrete General Arrangement  

IW-GDSTP-4A-CIV-0200-2001 Preliminary Treatment Area Sections Sheet 1 of 2 

IW-GDSTP-4A-CIV-0200-2002 Preliminary Treatment Area Sections Sheet 2 of 2 

IW-GDSTP-4A-CIV-0200-2003 Preliminary Treatment Area Footing Plan 

4.2.2. Mechanical Drawings 

Drawing Number Description 

IW-GDSTP-4A-MEC-0200-2040 Preliminary Treatment Area Mechanical Equipment Plan 

IW-GDSTP-4A-MEC-0200-2041 Preliminary Treatment Area Mechanical Equipment Sections Sheet 1 of 2  

IW-GDSTP-4A-MEC-0200-2042 Preliminary Treatment Area Mechanical Equipment Sections Sheet 2 of 2 
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Drawing Number Description 

IW-GDSTP-4A-MEC-0200-2050 Preliminary Treatment Area Above Ground Pipe Work  Plan 

IW-GDSTP-4A-MEC-0200-2051 Preliminary Treatment Area Above Ground Pipe Work Sheet 1  

IW-GDSTP-4A-MEC-0200-2052 Preliminary Treatment Area Above Ground Pipe Work Sheet 2  

IW-GDSTP-4A-MEC-0200-2053 Preliminary Treatment Area Above Ground Pipe Work Sheet 3  

IW-GDSTP-4A-MEC-0200-2054 Preliminary Treatment Area Above Ground Pipe Work Sheet 4 

IW-GDSTP-4A-MEC-0200-2055 Preliminary Treatment Area Above Ground Pipe Work Sheet 5 

4.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0200-6419 Grit Chamber 1 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6420 Grit Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6421 Grit Classifier Drive – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6422 Grit Screw Conveyor – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6619 Grit Chamber 1 Mixer – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6620 Grit Pump 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6621 Grit Classifier Drive – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6622 Grit Screw Conveyor – Termination Diagram 

PLC Terminations PNL-0290-010 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0290-6301 PNL-0290-010 PTA Rio I/O Rack 5 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6302 PNL-0290-010 PTA Rio I/O Rack 5 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6303 PNL-0290-010 PTA Rio I/O Rack 5 Slot 5 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6304 PNL-0290-010 PTA Rio I/O Rack 5 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6311 PNL-0290-010 PTA Rio I/O Rack 5 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6317 PNL-0290-010 PTA Rio I/O Rack 6 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6341 PNL-0290-010 PTA Rio I/O Field Device Termination Diagram – SHT 1 

IW-GDSTP-4A-ELE-0290-6344 PNL-0290-010 PTA Rio I/O Field Device Termination Diagram – SHT 4 

IW-GDSTP-4A-ELE-0290-6345 PNL-0290-010 PTA Rio I/O Field Device Termination Diagram – SHT 5 
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IW-GDSTP-4A-ELE-0290-6346 PNL-0290-010 PTA Rio I/O Field Device Termination Diagram – SHT 6 

4.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5121 PTA Grit Removal 

IW-GDSTP-4A-PRO-0200-5122 Screening and Grit Classification 

4.3. Equipment 

4.3.1. Controlled Equipment 

Tag Name Description 

MX-0230-010 Grit Tank Paddle 

PU-0230-011 Grit Pump 

CLF-0240-011 Grit Classifier Drive 

SN-0230-001 Grit Tank Flushing (Sparge) Solenoid Valve 

SN-0240-010 Grit Classifier Washing Solenoid Valve 

SCY-0240-010 Grit Screw Conveyor 

VCA-0240-021 Grit Classifier Drain Control Valve  

4.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0230-010 Vortex Grit Tank (may also be referred to as Chamber or Separator) 

SB-0230-012 Grit Tank Inlet Isolation Stop Board 

SB-0230-013 Grit Tank Outlet Isolation Stop Board 

SB-0230-014 Grit Tank Bypass Stop Board 

BN-0240-001 Grit Bin 

4.3.3. Instrumentation 

Tag Name Description 

FS-0230-011 Grit Pump Flow Switch (Low) 

PG-0230-002 Grit Pump Discharge Pressure Gauge 

FS-0230-001 Grit Tank Flushing Flow Switch (Low) 
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Tag Name Description 

PG-0230-001 Grit Tank Flushing Service Water Pressure Gauge 

SS-0230-010 Grit Tank Paddle Speed Switch (Low) 

FS-0240-010 Grit Classifier Service Water Flow Switch (Low) 

PG-0240-010 Grit Classifier Service Water Pressure Gauge 

FI-0240-010 Grit Classifier Service Water Flow Indicator 

PIT-0240-020 Grit Classifier Pressure Indicating Transmitter 

ZS-0240-020 Grit Classifier Cover Position Switch 

ZSO-0240-021 Grit Classifier Drain Control Valve Position Switch Open 

ZSC-0240-021 Grit Classifier Drain Control Valve Position Switch Closed 

4.4. Equipment and Functionality Description 

4.4.1. Grit Tank 

The Grit Tank is equipped with a Grit Paddle (MX-0230-010) and a Grit Pump (PU-0230-011) to 
remove grit.  A water flushing line at the base of the tank loosens the grit prior to pumping.  The 
Grit System has one Process Operating mode based on timer control.  

A cold standby grit pump is provided. 

4.4.2. Grit Handling 

The Grit Classifier (CLF-0240-011) receives the pumped grit. There is one mode of Automatic 
Operation for the Grit Classifier. 

The Grit Classifier discharges grit to the Grit Screw Conveyor (SCY-0240-010) which discharges 
to the Grit Bin (BN-0240-001). 

A Control Strategy has been provided by the equipment supplier of the Grit equipment. This 
document is attached in Volume 2 for reference. The order of precedence of documentation is this 
Functional Description (Volume 1), then the supplier document.  

4.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of each item of equipment is via local stop start push buttons adjacent to the 
equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are active. 
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Local control status alarm is indicated on the SCADA when this mode is selected. PLC control in 
this mode is limited to stop command only.  

4.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, equipment can be started 
individually but only in sequence in accordance with the auto sequence. All process interlocks are 
active and alarms are generated if equipment is started out of sequence. 

4.7. Operation in Auto 

4.7.1. Grit Tank 

When enabled, the Grit Tank operates continuously with its Grit Paddle (MX-0230-010) at fixed 
speed (DOL drive). The grit removal pump operates on a timer cycle basis.  

The Grit Pump (PU-0230-011) is equipped with a flow switch (FS-0230-011) which raises a ‘low 
flow’ alarm if no flow is detected for a PLC set delay (Pump Start Delay) after starting the pump.  
A ‘high flow’ alarm is raised if a flow is detected by the flow switch for a PLC set delay (Pump 
Stop Delay) after the pump has stopped. 

Prior to pumping grit, service water is injected into the bottom of the grit tank hopper to fluidise the 
grit. This is controlled by opening and closing the Grit Tank Flushing Solenoid Valve (SN-0230-
001). A flow switch (FS-0230-001) on the service water connection raises an alarm on the 
following conditions: 

 Should the flow switch (FS-0230-001) not register flow within a PLC set time (Flushing Low 
Flow Delay) of opening the solenoid valve, a ‘fail to open’ alarm will be raised. 

 Should the flow switch (FS-0230-001) register flow after a PLC set time (Flushing High 
Flow Delay) of closing the solenoid valve, a ‘fail to close’ alarm will be raised. 

The vortex mechanism is fitted with a loss of rotation sensor (SS-0230-010), which will provide a 
regular pulse to the control system. An alarm is raised if loss of rotation occurs after a PLC set 
delay, Grit Paddle No Rotation. 

4.7.1.1. Grit Extraction 

The Grit Pump (PU-0230-011) operates on a time period basis, with four time periods to match the 
diurnal flow pattern over the course of a day. Within each of the daily periods the Operator may 
enter the number of total grit extraction cycles. The sequence then automatically determines the 
idle period between these total cycles. Suggested cycles for each period are provided below. The 
number of cycles can be scaled back if site conditions show that the grit is consistently cleared 
from the hopper. 
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Time Period 
Recommended 
Number of Cycles  

Initial Value 

 

Morning Peak 6am – 12pm 8 – 10 15 

Afternoon 12pm – 6pm 3 – 6 15 

Evening Peak 6pm – 12am 8 – 10 15 

Overnight 12am – 6am 2 – 4 6 

 
A single Grit Extraction Cycle consists of the following operations: 

Action Extraction Cycle 

Grit Tank Flushing (SN-0230-001 Open) 60 sec - 60 sec - 

Grit Pumping (PU-0230-011 On) - 240 sec - 240 sec 

 

During high sewage flows more frequent grit extraction is required. When sewage flows measured 
by the Raw Sewage Flow Meter (FIT-0210-001) are greater than an Operator setpoint Continuous 
Grit Flow 1, for longer than a PLC set delay, Continuous Grit Delay 1, the grit extraction cycle 
operates continuously. When the sewage flow rate is less than the Continuous Grit Flow 1 setpoint 
for longer than the Continuous Grit Delay 1, grit extraction returns to the scheduled number of 
cycles per period.  

4.7.2. Grit Washing 

The grit washing cycle is activated by the Grit Pump (PU-0230-011) operation and by a Pressure 
Indicating Transmitter (PIT-0240-020) which measures the level of grit in the Girt Classifier wash 
tank (Range 0% to 100%). 

The Grit Washing Cycle is comprised of five (5) steps: 

 Feed, 

 Wash, 

 Sedimentation, 

 Grit Discharge, 

 Organic Discharge. 
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Feed 

The grit feed step is initiated at the same time the Grit Pump starts. A counter records the number 
of Feed steps that have been initiated. After an Operator settable delay (Time Interval 1), the 
washwater is supplied to the Grit Classifier via valve SN-0240-010 and the Classifier stirrer starts 
(CLF-0240-0011). The washwater is supplied to the Grit Classifier intermittently, with on and off 
(Time Interval 2, Time Interval 3) durations being Operator settable.  The Feed step finishes when 
the Grit Extraction Cycle (grit Tank) has finished. 

Wash 

The Wash step starts when the feed Step has finished. Intermittent washwater supply is continued 
to the Grit Classifier by valve SN-0240-010 until the Wash step period elapses (Time Interval 4). 

Sedimentation 

The Sedimentation step follows at the end of the Wash step. This allows grit and organic matter to 
settle and a stable level signal (by pressure measurement PIT-0240-020) to be attained. 
Sedimentation finishes once the step period elapses (Time Interval 5). The washwater solenoid 
valve and stirrer do not operate. 

Grit Discharge 

If after Sedimentation the pressure sensor indicates the level in the Grit Classifier hopper is greater 
than an Operator settable value (GLmax), the Grit Discharge step is initiated. The Grit Classifier 
Screw (SCY-0240-010) then operates intermittently for Operator settable period of on (Time 
Interval 6) and off (Time Interval 7) cycles and discharges the grit into the Grit Bin (BN-0240-
001). 

After each Screw cycle operation, the Grit Classifier level is checked. The step finishes when the 
level drops below a setpoint (GLmin) or after the Grit Discharge step period elapses (Time Interval 
8). 

Organic Discharge  

The Organic discharge step is started at the end of the Grit Discharge step, or if the pressure level is 
less than GLmin after the end of the Sedimentation step. A counter records the number of Feed 
steps that have been initiated. If the Feed step counter value equals an Operator settable number 
(Fx) of Feed steps for initiating an organic discharge then: 

 The Grit Classifier Drain Control Valve (VCE-0240-021) opens for an Operator settable 
period (Time Interval 9), 
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 The Grit Classifier Washing solenoid stays closed for an Operator settable period (Time 
Interval 10), then opens for an Operator settable period (Time Interval 11). 

The organic discharge flows to the PTA Foul Liquor Pump Station where it is then pumped back to 
the PTA. The Feed step counter is then reset after the step is completed. If the Feed step counter is 
less than Fx, the Organic Discharge step is skipped.  

A summary of the Grit Extraction and Washing control sequence is provided in Section 4.7.3. If 
the cover of the Grit Classifier (CLF-0240-011) is opened, the position switch (ZS-0240-020) is 
triggered. An alarm is raised and the Grit Classifier is unavailable to upstream equipment. The 
sequence becomes available once a closed cover is detected by the proximity switch and the alarm 
is reset by the Operator. If the cover remains open upon reset by the Operator, the sequence will not 
restart. 

A flow switch (FS-0240-010) on the flushing water line to the Grit Classifier (CLF-0240-011) 
raises an alarm if either of the following conditions occurs: 

 The flow switch (FS-0240-010) does not register a sufficient flow within a set time 
(Classifier Low Flow Delay) of opening the solenoid valve (SN-0240-010). This results in a 
‘fail to open’ alarm. 

 The flow switch (FS-0240-010) registers a flow after a set time (Classifier High Flow Delay) 
of closing the solenoid valve (SN-0240-010). This results in a ‘fail to close’ alarm. 

The Grit Extraction sequence is not shutdown if flushing water is unavailable. If the flushing water 
solenoid (SN-0240-010) has failed open the Grit Classifier Drain Control Valve (VCA-0240-021) 
is opened and the sequence is shutdown. The sequence may be enabled once the fault is rectified 
and the alarm reset. 

If the Grit Classifier hopper level exceeds a PLC set value (Grit Classifier Level High) for longer 
than a PLC set period (Grit Classifier Level High Delay), then the Grit Pump and grit Classifier 
Washing Solenoid Valve are inhibited. A Grit Classifier high level alarm is also raised. The Grit 
Pump and Classifier solenoid valve are no longer inhibited once the hopper level falls below the 
setpoint high level for longer than the Grit Classifier Level High Delay. 

The Grit Classifier (CLF-0240-011) is equipped with a low speed switch (SS-0240-010), which 
raises an alarm if the screw stops rotating after a PLC set delay, Grit Screw No Rotation, and shuts 
down the Grit Extraction sequence. The sequence can be enabled once the fault is rectified and the 
alarm is reset. 

If the Grit Classifier Drain Control Valve (Organics Valve) Position switch detects the valve has 
failed to open during the sequence for longer than a PLC set delay, (Organics Valve Fault Delay), 
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an alarm is raised and the Grit Extraction Sequence is shutdown. The sequence can be enabled once 
the fault is rectified and the alarm is reset. 

4.7.3. Grit Extraction and Washing Sequence 

The pre-requisites for the Grit Extraction sequence are:  

 The High-High liquid level alarm has not been triggered for the PTA Foul Liquor Pump 
Station (Section 25), AND 

 The Grit Pump (PU-0230-011) is available AND 

 The Grit Classifier (CLF-0240-011) is available AND  

 The Grit Screw Conveyor (SCY-0240-010) is available, AND 

 The Grit Bin (BN-0240-001) is in position, NOT full and is available (as set by an operator 
via SCADA). 

The sequence is initiated as per the selected Process Operating Mode of the Grit Tank (Section 
4.7.1).  

The Grit Extraction and Washing sequence is provided below. All settings are operator adjustable.  

Equipment Fill Wash Sedimentation Grit Discharge Organic 
Discharge 

Step Time 10 min 10 min 30 sec 3600 sec If Feed count = 
Fx: 1 
50 sec 

Agitator 
(CLF-0240-011) 

On On Off Off Off 

Grit Washing 
Solenoid (SN-
0240-010) 

Delay Cycle 
Start: 30 sec 
Cycle Open : 
6 sec 
Cycle Close: 
9 sec 

Cycle Open : 

6 sec 
Cycle Close: 
9 sec  

Closed Closed 
 

If Feed count = 
Fx: 1 
Delay to Open: 
40 sec. 
Open: 10 sec  
Then Close 

Grit Classifier 
Drain Control 
Valve (VCA-
0240-021) 

Closed Closed Closed Closed If Feed count = 
Fx: 1 
Open: 45 sec 
Then Close 
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Equipment Fill Wash Sedimentation Grit Discharge Organic 
Discharge 

Discharge Screw 
(SCY-0240-010) 

Off Off Off Runs cycle if 
pressure >79%. 

Cycle Run: 5 sec 
Cycle dwell: 55 
sec 
Cycle Stops if 
pressure <78%, or 
step time elapses. 

Off 

The conditions for the sequence to shutdown are: 

 The High-High liquid level alarm has been triggered for the PTA Foul Liquor Pump Station 
(Section 25), OR 

 The Grit Pump (PU-0230-011) is not available, OR 

 The Grit Classifier Cover is opened, OR, 

 The Grit Classifier Washing Solenoid Valve (SN-0240-010) fails open, OR, 

 The Grit Classifier (Stirrer, CLF-0240-011) is not available, OR 

 The Grit Classifier Hopper Level is High, OR, 

 The Grit Classifier Drain Control Valve (Organic Returns Valve)is fail closed, OR 

 The Grit Screw Conveyor (SCY-0240-010) is not available, OR 

 The Grit Bin (BN-0240-001) is NOT available, (as set by an operator via SCADA). 

The shutdown sequence is: 

 Stop the Grit Pump (PU-0230-011) and wait Time Interval 12. 

 Close the Grit Classifier Washing Solenoid Valve (SN-0240-010) and wait Time Interval 12 

 Stop the Grit Classifier (CLF-0240-011) (for Continuous mode: Close Grit Tank Flushing 
Solenoid Valve (SN-0230-001)) and wait for Time Interval 12) 

 Stop the Grit Screw Conveyor (SCY-0240-010). 

4.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the operator through the SCADA.   
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Continuous Grit 
Flow 1 

Sewage flow rate which activates a 
Continuous Cycle 

L/s 0 1500 1095 Operator 

Grit Cycle –
Morning Peak  

Number of Grit Cycles during 
Morning period 

Integer 0 36 15 Operator 

Grit Cycle – 
Afternoon 

Number of Grit Cycles during 
Afternoon period 

Integer 0 36 15 Operator 

Grit Cycle – 
Evening Peak 

Number of Grit Cycles during 
Evening period 

Integer 0 36 15 Operator 

Grit Cycle – 
Overnight 

Number of Grit Cycles during 
overnight period 

Integer 0 36 6 Operator 

Time Interval 1 Delay after Feed Step begins before 
washwater is supplied to the Grit 
Classifier 

sec 0 60 30 Operator 

Time Interval 2 Feed step Washwater supply on sec 0 60 6 Operator 

Time Interval 3 Feed step Washwater supply off sec 0 60 9 Operator 

Time Interval 4 Wash step period min 0 60 1 Operator 

Time Interval 5 Sedimentation step period sec 0 60 30 Operator 

Time Interval 6 Grit Classifier Screw On period sec 0 60 10 Operator 

Time Interval 7 Grit Classifier Screw Off period sec 0 60 30 Operator 

Time Interval 8 Grit Discharge step maximum period sec 0 3600 3600 Operator 

Time Interval 9 Grit Classifier Dicharge Control 
Valve (Organics Return Valve) open 
period 

sec 0 60 45 Operator 

Time Interval 10 Organics step washwater supply delay sec 0 60 40 Operator 

Time Interval 11 Organics step washwater solenoid 
open period 

sec 0 60 10 Operator 

Time Interval 12 Sequence Shutdown step delay sec 0 60 10 Operator 

GLmax Setpoint Grit Classifier Hopper Level 
for starting the Grit Classifier Screw 

% 0 100 75 Operator 

GLmin Setpoint Grit Classifier Hopper Level 
for stopping the Grit Classifier Screw 

% 0 100 73 Operator 

Fx Number of Feed Steps between 
Organic Discharges Steps 

Integer 1 10 1 Operator 
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4.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Continuous Grit 
Delay 1 

Delay for flow rate to be above or below 
setpoint for starting or stopping Continuous 
Grit removal 

sec 0 600 60 

Grit Tank Flushing Grit Tank Flushing Time (twice per cycle) sec 0 600 60 

Grit Pumping Grit Pumping Time (twice per cycle) sec 0 600 240 

Pump Start Delay Delay after starting Grit Pump to trigger low 
flow alarm 

sec 1 60 40 

Pump Stop Delay Delay after stopping Grit Pump to trigger 
high flow alarm 

sec 1 60 40 

Flushing Low Flow 
Delay 

Delay after opening Grit Tank Flushing 
Solenoid Valve to trigger fail to open alarm 

sec 1 60 30 

Flushing High Flow 
Delay 

Delay after closing Grit Tank Flushing 
Solenoid Valve to trigger fail to close alarm 

sec 1 60 30 

Classifier Low Flow 
Delay 

Delay after opening Grit Classifier Washing 
Solenoid Valve to trigger fail to open alarm 

sec 1 60 30 

Classifier High 
Flow Delay 

Delay after closing Grit Classifier Washing 
Solenoid Valve to trigger fail to close alarm 

sec 1 60 30 

Grit Paddle No 
Rotation 

Delay for no rotation detection of Grit Tank 
Paddle 

sec 0 10 10 

Grit Screw No 
Rotation 

Delay for no rotation detection of Grit 
Classifier Screw 

sec 0 10 10 

Grit Classifier Level 
High 

Grit Classifier Hopper Level Exceeds High 
Level setpoint 

% 0 100 100 

Grit Classifier Level 
High Delay 

Duration that Grit Classifier Hopper Level 
must exceeds High Level setpoint to raise 
alarm and inhibit Grit Pump and Classifier 
Washing solenoid 

sec 0 10 2 

Organics Valve 
Fault Delay 

Delay after closing Grit Classifier Drain 
Control Valve (Organics Valve) to trigger 
fail to close alarm. 

sec 0 60 30 
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4.10. Interlocks and Faults 

Related Process Event Action 

Grit Classifier Hopper Level 
High-High 

Grit Classifier Hopper Level Exceeds 
High-HighLevel setpoint 

Inhibit Grit Pump and Grit Classifier 
Solenoid Valve until level falls below 
the setpoint high-high level. 

PTA Foul Liquor Pump Station High-High liquid level alarm is triggered in 
the PTA Foul Liquor Pump Station 
(Section 6.7) 

Shutdown and inhibit Grit Extraction 
Sequence until Pump Station level is 
no longer High-High. 

Grit Classifier Cover Open Cover proximity switch (ZS-0240-020) 
detects that the cover is open. 

Shutdown and inhibit Grit Extraction 
Sequence until cover is closed. 

Grit Classifier Washing Solenoid 
Valve Fail to Open 

The flushing water solenoid (SN-0240-010) 
has failed open. 

 

Open Grit Classifier Drain Control 
Valve (Organics Valve) (VCA-0240-
021) Shutdown and inhibit Grit 
Extraction Sequence until fault is 
rectified and the alarm is reset. 

Grit Classifier Drain Control 
Valve (Organics Valve) Fail to 
Close 

Position Switch  (ZSC-0240-021) detects 
that the Grit Classifier Drain Control Valve 
(Organics Valve) failed to close 

Shutdown and inhibit Grit Extraction 
Sequence until fault is rectified and 
the alarm is reset. 

 

4.11. SCADA Alarms 

Tag Name Description SCADA Priority 
MX-0230-010 

(ST41MX0230010dsF2Start) 

Grit Chamber 1 Mixer Fail to Start/Stop 5 

MX-0230-010 

(ST41MX0230010dsEstop) 

Grit Chamber 1 Mixer Emergency Stop 1 

MX-0230-010 

(ST41MX0230010dsTOLoad) 

Grit Chamber 1 Mixer Thermal Overload 5 

MX-0230-010 

(ST41MX0230010dsThermistor) 

Grit Chamber 1 Mixer Thermistor Fault 5 

MX-0230-010 
(ST41MX0230010dsIsolated) 

Grit Chamber 1 Mixer Isolated 5 

MX-0230-010 
(ST41MX0230010dsLowSpeed) 

Grit Chamber 1 Mixer Low Speed Fault 5 

MX-0230-010 
(ST41MX0230010dsNotRemote) 

Grit Chamber 1 Mixer Not Remote 5 

MX-0230-010 
(ST41MX0230010dsSimoFault) 

Grit Chamber 1 Mixer Simocode Fault 5 
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Tag Name Description SCADA Priority 
MX-0230-010 

(ST41MX0230010dsSimoWarn) 

Grit Chamber 1 Mixer Simocode Warning 5 

PU-0230-011 

(ST41PU0230011dsF2Start) 

Grit Pump 1 Fail to Start/Stop 1 

PU-0230-011 

(ST41PU0230011dsEstop) 

Grit Pump 1 Emergency Stop 1 

PU-0230-011 

(ST41PU0230011dsTOLoad) 

Grit Pump 1 Thermal Overload 1 

PU-0230-011 

(ST41PU0230011dsThermistor) 

Grit Pump 1 Thermistor Fault 1 

PU-0230-011 
(ST41PU0230011dsIsolated) 

Grit Pump 1 Isolated 1 

PU-0230-011 (FS-0230-011) 
(ST41PU0230011dsLowFlow) 

Grit Pump 1 Low Flow Fault 1 

PU-0230-011 
(ST41PU0230011dsHighFlow) 

Grit Pump 1 High Flow Fault 1 

PU-0230-011 
(ST41PU0230011dsNotRemote) 

Grit Pump 1 Not Remote 1 

PU-0230-011 

(ST41PU0230011dsSimoFault) 

Grit Pump 1 Simocode Fault 1 

PU-0230-011 

(ST41PU0230011dsSimoWarn) 

Grit Pump 1 Simocode Warning 1 

CLF-0240-011  

(ST41CLF0240011dsF2Start) 

Grit Classifier Drive Fail to Start/Stop 1 

CLF-0240-011  

(ST41CLF0240011dsEstop) 

Grit Classifier Drive Emergency Stop 1 

CLF-0240-011  

(ST41CLF0240011dsTOLoad) 

Grit Classifier Drive Thermal Overload 1 

CLF-0240-011  
(ST41CLF0240011dsThermistor) 

Grit Classifier Drive Thermistor Fault 1 

CLF-0240-011  
(ST41CLF0240011dsIsolated) 

Grit Classifier Drive Isolated 1 

CLF-0240-011  
(ST41CLF0240011dsNotRemote) 

Grit Classifier Drive Not Remote 1 

CLF-0240-011  
(ST41CLF0240011dsSimoFault) 

Grit Classifier Drive Simocode Fault 1 
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Tag Name Description SCADA Priority 
CLF-0240-011  

(ST41CLF0240011dsSimoWarn) 

Grit Classifier Drive Simocode Warning 1 

SCY-0240-010  

(ST41SCY0240010dsF2Start) 

Grit Screw Conveyor Fail to Start/Stop 1 

SCY-0240-010  

(ST41SCY0240010dsEstop) 

Grit Screw Conveyor Emergency Stop 1 

SCY-0240-010  

(ST41SCY0240010dsTOLoad) 

Grit Screw Conveyor Thermal Overload 1 

SCY-0240-010  

(ST41SCY0240010dsThermistor) 

Grit Screw Conveyor Thermistor Fault 1 

SCY-0240-010  
(ST41SCY0240010dsIsolated) 

Grit Screw Conveyor Isolated 1 

SCY-0240-010  
(ST41SCY0240010dsLowSpeed) 

Grit Screw Conveyor Low Speed Fault 1 

SCY-0240-010  
(ST41SCY0240010dsNotRemote) 

Grit Screw Conveyor Not Remote 1 

SCY-0240-010  
(ST41SCY0240010dsSimoFault) 

Grit Screw Conveyor Simocode Fault 1 

SCY-0240-010  

(ST41SCY0240010dsSimoWarn) 

Grit Screw Conveyor Simocode Warning 1 

PIT-0240-020  

(ST41PIT0240020dsInvalid) 

Grit Classifier Level Signal Invalid 1 

PIT-0240-020  

(ST41PIT0240020dsLo) 

Grit Classifier Level Low 5 

PIT-0240-020  

(ST41PIT0240020dsHi) 

Grit Classifier Level High 5 

FS-0230-001  

(ST41FSL0230001dsAlarm) 

Grit Chamber Sparge Flow Low Switch Alarm 5 

FS-0240-010  
(ST41FSL0240010dsAlarm) 

Grit Classifier Flow Low Switch Alarm 5 

VCA-0240-021 
(ST41VCA0240021dsF2Open) 

Grit Classifier Drain Control Valve Fail to Open 5 

VCA-0240-021  
(ST41VCA0240021dsF2Close) 

Grit Classifier Drain Control Valve Fail to Close 5 

SN-0230-001 
(ST41SN0230001dsFlowF2Open) 

Grit Chamber Sparge Solenoid Valve Fail to Open  
Low Flow 

5 
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Tag Name Description SCADA Priority 
SN-0230-001  

(ST41SN0230001dsFlowF2Close) 

Grit Chamber Sparge Solenoid Valve Fail to Close  
Flow 

5 

SN-0240-010 

(ST41SN0240010dsFlowF2Open) 

Grit Classifier Solenoid Valve Fail to Open  Low Flow 5 

SN-0240-010  

(ST41SN0240010dsFlowF2Close) 

Grit Classifier Solenoid Valve Fail to Close  Flow 5 

(ST41MCCPB1dsPB005) Grit Screw Conveyor Simocode Comms Fault 1 

(ST41MCCPB1dsPB006) Grit Classifier Drive Simocode Comms Fault 1 

(ST41MCCPB1dsPB007) Grit Chamber 1 Mixer Simocode Comms Fault 5 

(ST41MCCPB2dsPB017) Grit Pump 1 Simocode Comms Fault 1 

(ST41GRTAUTOdsContinuous) Grit Extraction Cycle Continous High Raw Sewage 
Flow 

7 

(ST41GRTAUTOdsWashSeqFault) Grit Washing Sequence Fault 5 

4.12. History 

Tag Name Description Sample Time 

Daily Grit Extraction Sequence Number of Grit Extraction Sequences completed per 
day 

Daily 

 Standard Device Trends Various 

4.13. Start Up, Operation and Shutdown 

4.13.1. Grit Tank 

4.13.1.1. Start Up Procedure 

 Ensure that the Grit Tank is not in bypass mode. 

 Ensure the Grit Tank stop boards are fully OPEN.  

 Ensure all inspection hatches are CLOSED. 

 Ensure all equipment is in working order. 

 Ensure the Grit Bin is in position and NOT full. 

 Enable the Grit Paddle, Grit Flushing Solenoid, Grit Pump and Grit Classifier (includes the 
Grit Screw, Washing Solenoid and Grit Classifier Drain Control Valve (or Organics Valve)) 
at the SCADA. 
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4.13.1.2. Planned Shut Down 

Planned shutdown can be achieved by disabling all equipment at the SCADA.  Either Remote 
Manual or Out Of Service can then be selected as required. The Grit Tank can be isolated by 
inserting the stop boards. 

The grit pump can be used to remove the grit and liquid from the tank. Flushing points are provided 
in the event that the pipe has become blocked, either upstream or downstream of the pump.  

Access into the tank is a confined space even if the odour control covers are removed.  Follow all 
safety requirements before accessing the tank.  Do not use the odour control system as means of 
purging potentially dangerous gas from the tank – use approved purging methods in accordance 
with the safety plan. 

Before accessing any mechanical or electrical equipment, an appropriate isolation and tagging 
procedure must be carried out.   

4.13.1.3. Emergency Shut Down 

In the event of a complete power failure, all electrical equipment will cease operation.  If the power 
remains off for an extended period of time, grit will build up in the bottom of the Grit Tank and 
may have to be removed by a vacuum truck. 

In the worst case, it is preferable to allow grit to build up in the Grit Tank rather than be transferred 
to the bioreactor. 
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5. PTA – Secondary Screens 
5.1. Process Description 

The Secondary Screens provide further screening of the degritted sewage to ensure that it is 
suitable to be fed to the membrane plant. All flow that is fed to the Membrane Bioreactor will pass 
through the Secondary Screens. 

Degritted sewage from the Grit Tank, as well as any Grit Tank bypass flow, will enter the 
Secondary Screens Inlet Chamber which directs flow to the three Secondary Screens. Each 
Secondary Screen discharges screenings onto the Common Screenings Sluice which discharges 
screenings, along with screenings from the Primary Screens, to the Screenings Sluice (Section 
3.7.2). 

The facilities are located at the head of the works and are enclosed and ventilated for odour 
suppression. 

There are three Secondary Screens, typically two are operating at any time. However all three of 
the Secondary Screens can operate simultaneously if required, such as due to failure or shutdown of 
all of the Primary Screens (Section 3.1.2). Penstocks upstream and Stopboards downstream of each 
screen allow for isolation. Penstocks can be manually opened and closed by the Operator via the 
SCADA.  

5.2. Reference Drawings 

5.2.1. Civil Drawings 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-0060 Hydraulic Profile - ADWF  

IW-GDSTP-4A-CIV-1100-0061 Hydraulic Profile - SWWF 

IW-GDSTP-4A-CIV-0200-2000 Preliminary Treatment Area Concrete General Arrangement  

IW-GDSTP-4A-CIV-0200-2001 Preliminary Treatment Area Concrete Sections 1 of 2 

IW-GDSTP-4A-CIV-0200-2002 Preliminary Treatment Area Concrete Sections 2 of 2 

IW-GDSTP-4A-CIV-0200-2003 Preliminary Treatment Area Footing Plan 

IW-GDSTP-4A-CIV-0700-2810 Screened Sewage Flowmeter Pit Plan, Section and Details  
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5.2.2. Mechanical Drawings 

Drawing Number Description 

IW-GDSTP-4A-MEC-0200-2040 Preliminary Treatment Area Mechanical Equipment Plan 

IW-GDSTP-4A-MEC-0200-2041 Preliminary Treatment Area Sections – Sheet 1 of 2  

IW-GDSTP-4A-MEC-0200-2042 Preliminary Treatment Area Sections – Sheet 2 of 2 

IW-GDSTP-4A-MEC-0200-2050 Preliminary Treatment Area Above Ground Pipe Work Plan 

IW-GDSTP-4A-MEC-0200-2051 Preliminary Treatment Area Above Ground Pipe Work Sections – Sheet 1 

IW-GDSTP-4A-MEC-0200-2052 Preliminary Treatment Area Above Ground Pipe Work Sections – Sheet 2 

5.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0200-6425 Secondary Screen 1 - Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6426 Secondary Screen 2 - Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6427 Secondary Screen 3 - Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6433 Plant Bypass Penstock (Modulating) – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6434 Secondary Screen 1 Inlet Penstock – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6435 Secondary Screen 2 Inlet Penstock – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6436 Secondary Screen 3 Inlet Penstock – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6625 Secondary Screen 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6626 Secondary Screen 2 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6627 Secondary Screen 3 – Termination Diagram 

PLC Terminations PNL-0290-010 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0290-6303 PNL-0290-010 PTA RIO  I/O Rack 5 Slot 5 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6304 PNL-0290-010 PTA RIO I/O Rack 5 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6307 PNL-0290-010 PTA RIO  I/O Rack 5 Slot 7 Power Termination Diagram 

IW-GDSTP-4A-ELE-0290-6308 PNL-0290-010 PTA RIO  I/O Rack 5 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6311 PNL-0290-010 PTA RIO  I/O Rack 5 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6312 PNL-0290-010 PTA RIO  I/O Rack 5 Slot 10 Termination Diagram 
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IW-GDSTP-4A-ELE-0290-6313 PNL-0290-010 PTA  RIO  I/O Rack 5 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6314 PNL-0290-010 PTA RIO  I/O Rack 6 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6315 PNL-0290-010 PTA RIO  I/O Rack 6 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6316 PNL-0290-010 PTA RIO  I/O Rack 6 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6317 PNL-0290-010 PTA RIO  I/O Rack 6 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6342 PNL-0290-010 PTA RIO  I/O Field Device Termination Diagram-SHT 2 

IW-GDSTP-4A-ELE-0290-6344 PNL-0290-010 PTA RIO  I/O Field Device Termination Diagram-SHT 4 

IW-GDSTP-4A-ELE-0290-6345 PNL-0290-010 PTA RIO  I/O Field Device Termination Diagram-SHT 5 

IW-GDSTP-4A-ELE-0290-6347 PNL-0290-010 PTA RIO  I/O Field Device Termination Diagram-SHT 7 

5.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5130 PTA Secondary Screens 

5.3. Equipment 

5.3.1. Controlled Equipment 

Tag Name Description 

SDR-0260-010 Secondary Screen 1 

SDR-0260-020 Secondary Screen 2 

SDR-0260-030 Secondary Screen 3 

PT-0260-011 Secondary Screen 1 Inlet Penstock  

PT-0260-021 Secondary Screen 2 Inlet Penstock  

PT-0260-031 Secondary Screen 3 Inlet Penstock  

SN-0260-010 Secondary Screen 1 Solenoid Valve 1 

SN-0260-011 Secondary Screen 1 Solenoid Valve 2 

SN-0260-020 Secondary Screen 2 Solenoid Valve 1 

SN-0260-021 Secondary Screen 2 Solenoid Valve 2 

SN-0260-030 Secondary Screen 3 Solenoid Valve 1 

SN-0260-031 Secondary Screen 3 Solenoid Valve 2 

SN-0260-013 Secondary Screen 1 Sluice Service Water Valve (Section 3.7.2) 

SN-0260-023 Secondary Screen 2 Sluice Service Water Valve (Section 3.7.2) 
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Tag Name Description 

SN-0260-033 Secondary Screen 3 Sluice Service Water Valve (Section 3.7.2) 

PT-0260-001 Plant Bypass Weir Penstock 

5.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0260-001 Secondary Screens Inlet Chamber 

SB-0260-001 Plant Bypass Stop Board 

WR-0260-001 Plant Bypass Fixed Weir 

TK-0260-002 PTA Outlet Chamber 

CHU-0260-010 Secondary Screen 1 Chute 

SB-0260-012 Secondary Screen 1 Outlet Stop Board 

CHU-0260-020 Secondary Screen 2 Chute 

SB-0260-022 Secondary Screen 2 Outlet Stop Board 

CHU-0260-030 Secondary Screen 3 Chute 

SB-0260-032 Secondary Screen 3 Outlet Stop Board 

WR-0260-060 Common Screenings Sluice Weir 

TK-0260-010 Screened Sewage Flowmeter Pit 

Various Manual isolation valves 

5.3.3. Instrumentation 

Tag Name Description 

LIT-0260-001 Secondary Screens Inlet Chamber Level Indicating Transmitter 1 

LIT-0260-003 Secondary Screens Inlet Chamber Level Indicating Transmitter 2  

LIT-0260-004 Common Screenings Sluice Overflow Chamber Level Indicating Transmitter (Section 3.7.2)  

ZSO-0260-011 Secondary Screen 1 Inlet Penstock Position Switch Open 

ZSC-0260-011 Secondary Screen 1 Inlet Penstock Position Switch Closed 

ZSO-0260-021 Secondary Screen 2 Inlet Penstock Position Switch Open 

ZSC-0260-021 Secondary Screen 2 Inlet Penstock Position Switch Closed 

ZSO-0260-031 Secondary Screen 3 Inlet Penstock Position Switch Open 

ZSC-0260-031 Secondary Screen 3 Inlet Penstock Position Switch Closed 
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Tag Name Description 

FS-0260-010 Secondary Screen 1 Service Water Flow Switch (Low) 

FS-0260-013 Secondary Screen 1 Sluice Service Water Flow Switch (Low) (Section 3.7.2) 

FS-0260-020 Secondary Screen 2 Service Water Flow Switch (Low) 

FS-0260-023 Secondary Screen 2 Sluice Service Water Flow Switch (Low) (Section 3.7.2) 

FS-0260-030 Secondary Screen 3 Service Water Flow Switch (Low) 

FS-0260-033 Secondary Screen 3 Sluice Service Water Flow Switch (Low) (Section 3.7.2) 

PG-0260-010 Secondary Screen 1 Service Water Pressure Gauge 

PG-0260-020 Secondary Screen 2 Service Water Pressure Gauge 

PG-0260-030 Secondary Screen 3 Service Water Pressure Gauge 

PG-0260-001 Secondary Screen Service Water Common Pressure Gauge 

ZIT-0260-001 Plant Bypass Weir Penstock Position Indicating Transmitter 

ZSO-0260-001 Plant Bypass Weir Penstock Position Switch Open 

ZSC-0260-001 Plant Bypass Weir Penstock Position Switch Closed 

SS-0260-010 Secondary Screen 1 Speed Switch (Low) 

SS-0260-020 Secondary Screen 2 Speed Switch (Low) 

SS-0260-030 Secondary Screen 3 Speed Switch (Low) 

ZS-0260-010 Secondary Screen 1 Cover Switch  

ZS-0260-020 Secondary Screen 2 Cover Switch  

ZS-0260-030 Secondary Screen 3 Cover Switch  

LIT-0260-010 Secondary Screen Channel 1 Level Indicating Transmitter 

LIT-0260-020 Secondary Screen Channel 2 Level Indicating Transmitter 

LIT-0260-030 Secondary Screen Channel 3 Level Indicating Transmitter 

FIT-0260-010 Bioreactor Feed Flow Indicating Transmitter 

5.4. Equipment and Functionality Description 

5.4.1. Secondary Screens 

There are three Secondary Screens (SDR-0260-010/020/030). Typically only two of the Secondary 
Screens are operating at any time and the third Secondary Screen is standby (with its inlet penstock 
closed). However all three Secondary Screens will operate simultaneously when required.  Four 
Process Operating Modes are provided: 

 Upstream Level Mode 
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 Fixed Cycle Mode 

 Time of Day Mode 

 Continuous Override Mode. 

Note that differential level control is not required. Each Secondary Screen is equipped with a 
manual chute that enables the Operator to direct screenings to the Common Screenings Sluice 
(SLU-0210-060), which is the default position, or to direct screenings into manual bins placed 
under the chute (located on top of the PTA). 

5.4.2. Screenings Sluice 

The Common Screenings Sluice (SLU-0210-060) conveys screenings from both the Primary 
Screens and Secondary Screens to the Screenings Chute. Sluice Service Water Solenoid Valves 
(SN-0260-013/023/033) provide water to the sluice for screenings transfer when a respective 
Secondary Screen operates. Refer to Section 3.7.2 for details relating to the Common Screenings 
Sluice (SLU-0210-060) and Sluice Service Water Solenoid Valves. 

5.4.3. Plant Bypass Control 

Normally the Plant Bypass Weir Penstock (PT-0260-001) remains in a fully raised position to 
prevent any liquid from overflowing the penstock and bypassing the plant. Once the Bioreactor 
Feed Flow Average (calculated flow signal, Section 5.4.4) exceeds a set limit, Plant Bypass 
Control is initiated. This modulates the position of the Plant Bypass Weir Penstock to limit the 
Bioreactor Feed Flow Average to a target flow by allowing excess sewage to overflow the Plant 
Bypass Weir Penstock. 

5.4.4. Flow Measurement 

The Bioreactor Feed Flow Average is calculated from the Bioreactor Feed Flow Indicating 
Transmitter (FIT-0260-010) with backup provided by calculating the difference between the Plant 
Influent Flow (FIT-0210-001) and the Plant Bypass Flow. 

The Plant Bypass Flow is calculated by measuring the liquid level in the Secondary Screens Inlet 
Chamber (LIT-0260-001/003) and calculating the flow over the bypass weir. Backup is provided 
by calculating the difference between the Plant Raw Sewage Flow and the Bioreactor Feed 
FlowAverage. 

Where flow measurement is unavailable at two or more locations noted above, a flow calculation 
for control purposes is not possible. Backup auto modes to flow paced modes shall be used in this 
case. 
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Note that input to the Bioreactor will include filtrate from the dewatering plant which returns via 
the MRAS channel. This is not insignificant (1.13 ML/d average) and is inherently included in the 
Bioreactor Feed Flow Average measurement for the purposes of diurnal flow balancing (Section 
8.7.6). 

A Control Strategy has been provided by the equipment supplier of the Secondary Screens 
equipment. This document is attached in Volume 2 for reference. The order of precedence of 
documentation is this Functional Description (Volume 1), then the supplier document.  

5.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode of operation, each item of equipment is controlled via local stop start push buttons 
adjacent to the equipment. All process interlocks are disabled in this mode. Only hard wired 
interlocks are active. Local control status alarm is indicated on the SCADA when this mode is 
selected. PLC control in this mode is limited to stop command only.  

5.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the equipment can be started 
individually but only in sequence in accordance with the auto sequence. All process interlocks are 
active and alarms are generated if equipment is started out of sequence. 

5.7. Operation in Auto 

5.7.1.  Secondary Screens 

The control of the Secondary Screens (SDR-0260-010/020/030) is subject to the nominated Process 
Operating Mode. 

The Secondary Screens are started in order according to a duty arbiter. Duty is rotated on a daily 
basis to allow for inlet penstock and secondary screen equipment exercising. The Operator may set 
the time of day for duty rotation of the screens to occur (TOD 1). A manual duty selector is also 
provided which allows the Operator to manually set the duty order of the secondary screens. When 
the duty selector has been placed in manual the automatic time of day change over will not occur. 

Regardless of which Process Operating mode is selected, there is a timer running whenever the 
system is enabled. If after an Operator settable time, Time Interval 1, elapses since operation of the 
duty Secondary Screen, the screen is then run for an Operator settable period, Time Interval 2, and 
the timer is reset. 
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The Inlet Penstock (PT-0260-011/021/031) for each duty screen is normally fully open, and is fully 
closed for each standby or unavailable screen. Note that if the Inlet Penstock (PT-0260-
011/021/031) to a Secondary Screen is not fully open after a hardcoded delay (Secondary Screen 
Penstock Position Delay) when the Secondary Screen is available, the Secondary Screen will 
continue running as requested. An alarm is generated for this condition (Secondary Screen 1/2/3 
Incorrect Penstock Position). An alarm is also generated if all Secondary Screen Penstocks are 
closed (Secondary Screens Inlet Penstocks No Inlet Penstock Fully Open). 

When a Secondary Screen operates, it runs at a set speed (Secondary Screen Speed). To prevent 
possible damage to the units by sudden changes in speed, the VSD unit shall ramp changes in 
frequency at an acceptable rate to meet the Secondary Screen Speed. 

When the Plant Influent Flow exceeds a high flow setpoint or the Secondary Screens Inlet Chamber 
exceeds a high level setpoint, a Continuous Override (Section 5.7.1.4) mode is triggered. All 
available screens are called to duty and respective Inlet Penstocks (PT-0260-011/021/031) are 
opened. 

There are two Secondary Screens Inlet Chamber Level Indicating Transmitters (LIT-0260-
001/003). The value from the duty Secondary Screens Inlet Chamber Level Indicating Transmitter 
(LIT-0260-003) is used for plant bypass control and also as a backup for Upstream Level operating 
mode when a standby screen is unavailable. If the duty level transmitters fails, or is disabled by the 
Operator, the reading from the back-up level transmitter (LIT-0260-001) will be used for control. If 
the difference in the level readings from the two level transmitters is more than a set difference 
(Level Difference Alarm) for a set time (Level Difference Time), a level discrepancy alarm will be 
raised. While a level discrepancy exists, the Plant Bypass Flow Rate is provided by backup 
calculation (Section 5.7.5.3). The higher of the two levels shall be used for backup Upstream Level 
control of the Secondary Screens if required. 

Washing solenoid valves (SN-0260-010/011/020/021/030/031) provide service water to each 
Secondary Screen. The solenoid valves are opened when the respective screen is started and closed 
when stopped. The Operator may set washing and pause times for both the Screen Washing (SN-
0260-010/020/030) and Screenings Washing (SN-0260-011/021/031) solenoids sets. The Operator 
may enter the Screen Washing Time, the Screen Washing Pause, the Screenings Washing Time and 
the Screenings Washing Pause at the SCADA and if the pause time is entered as zero, then washing 
is continuous while the screen is operating. 

A flow switch (FS-0260-010/020/030) is installed on the service water connection to each 
Secondary Screen. An alarm is raised upon the following conditions: 

 Should a flow switch not register flow within a set time (Low Flow Delay) of opening the 
solenoid valve, a ‘fail to open’ alarm will be raised. The screen is stopped and standby 
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started. If no standby is available then the screen associated with the failed solenoid valve 
will continue to operate. 

 Should a flow switch register flow after a set time (High Flow Delay) of closing the solenoid 
valve, a ‘fail to close’ alarm will be raised and the Secondary Screen associated with that 
solenoid valve will continue to operate if required. 

Each Secondary Screen has a speed switch (SS-260-010/020/030) installed on the end part of the 
drum near the drive wheels. This device checks the drum is rotating correctly by sensing pulses 
from a sensing plate on the drum. Should the screen dwell time between pulses exceed the set 
point, Screen No Rotation, an alarm is raised and the standby screen is started. 

Each Secondary Screen has a cover switch (ZS-0260-010/020/030) which triggers the respective 
screens Emergency Stop (i.e. Secondary Screen 1/2/3 Emergency Stop) when the cover is opened. 
If the cover switch is triggered, the respective screen is stopped immediately, an Emergency Stop 
alarm is raised on the SCADA and the standby screen is started. This prevents the screen from 
operating if the cover is not in place. The cover must be closed and the alarm reset by the Operator 
for the screen to become available again. 

There are four Auto Operating Modes for the Secondary Screens: 

 Upstream Level Mode 

 Fixed Timer Mode 

 Time of Day Mode 

 Continuous Override Mode (not an Operator selectable mode). 

Upstream Level Mode is the preferred operating mode and uses the liquid level in the channel 
upstream of each Secondary Screen for individual screen control. 

The Plant Bypass Weir Penstock (PT-0260-001) is normally fully raised to prevent any sewage 
from overflowing the penstock. However the weir penstock modulates during high flows to limit 
the flow to the Bioreactor, as outlined in Section 5.7.4. 

5.7.1.1. Upstream Level Mode 

In this mode the Secondary Screen control is based on both flow and level conditions.  The number 
of duty screens is determined by screen availability and flow rate, and the duty screens are operated 
when setpoint levels are reached. The flow rate used is the time weighted Plant Influent Flow 
(Section 3.7.7.2). Each screen is controlled based on its respective channel Level Indicating 
Transmitter (LIT-0260-010/020/030). If the level transmitter fails whilst Upstream Level Mode is 
selected, the respective screen is controlled based on the Secondary Screens Inlet Chamber Level 
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Indicating Transmitters (LIT-0260-001/003) (refer to deviation error logic Section 5.7.1). If no 
upstream level instrumentation is available, the Process Operating Mode for all screens will 
automatically switch to Time of Day Mode. An alarm is raised to notify the Operator of a change in 
auto operating mode. 

Sewage flow rate and level setpoints for control of the Secondary Screens are provided below. The 
order of criteria for screen control is the sewage flow, the number of screens available, then start 
and stop levels. Screen control differs between low and high flow conditions as described below. 

Low Flow Control 

 Start the number 1 duty screen (only) at the START level based on sewage flow and screen 
availability. 

 If the upstream channel level decreases below the STOP level, stop the screen, 

 If the upstream channel level decreases below the START level but is higher than the STOP 
level, run screen for Time Interval 2, stop the screen. 

 If the upstream channel level is above the START level and if 2 duty screens are required 
based on flow and availability, the number 2 duty screen (only) shall start next. Screen 
starting is cycled between duty screens. 

 

Sewage 
Flow (L/s) 

No. of 
Screens 

Available 

No. Of 
Duty 

Screens 

START 
Level (%) 

STOP Level 
(%) 

Comments 

0 - 223 1 - 3 2 33  24.1 
Plant flows MDWF to ADWF, run 2 screen at 
start level of 752mm 

223 - 394 

2 - 3 2 33 24.8 
Plant flows above ADWF to PDWF,  2 or more 
screens are available, run 2 screens at a start 
level of 752mm 

1 2 33 26.7 
Plant flows above ADWF to PDWF where only 
1 screen is available, run 1 screen at start level of 
752mm 

Note: All levels to be determined during commissioning according to operating conditions. 
* Minimum starting level permitted by supplier. 

High flow Control 

 Start the number 1 duty screen (only) at the START level based on sewage flow and screen 
availability; 
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 If the upstream channel level decreases below the STOP level, stop the screen; 

 If the upstream channel level decreaseses below the START level but is higher than the STOP 
level, run screen for Time Interval 3.When Time Interval 3 expires stop the screen; 

 If the upstream channel level remains above the START level for longer than Time Interval 3 
after the number 1 duty screen starts, then start the number 2 duty screen. The timer is reset; 

 If the respective upstream levels for each operating screen remain above the STOP level after 
Time Interval 3, the standby screens penstock is opened and the screen is started; 

 The screens continue to operate until the respective upstream channel levels fall below the 
STOP level. The duty arbiter cycle determines which screen becomes standby; 

 Screen starting is cycled between duty screens.  

Sewage 
Flow (L/s) 

No. of 
Screens 

Available 

No. Of 
Duty 

Screens 

START 
Level (%) 

STOP Level 
(%) 

Comments 

394 - 800 2 - 3 2 33 26.7 

Plant flows above PDWF to MBR plant capacity, 
run 2 screens at start level of 752mm with plant 
bypass weir modulating to bypass the flows 
above 757L/s 

800+ 2 - 3 2 33 26.7 

Plant flows above MBR plant capacity, run 2 
screens at start level of 752mm with plant bypass 
weir modulating to bypass the flows above 
757L/s 

 

If insufficient screens are available the upstream level may increase to a level that triggers 
Continuous Override mode (Section 5.7.1.4). 

5.7.1.2. Fixed Timer Control Mode 

In Fixed Timer Control mode, the enabled Secondary Screens (SDR-0260-010/020/030) each run 
for an Operator settable period Time Interval 4, and then stop for an Operator settable delay, Time 
Interval 5. Time Interval 5 does not start until Time Interval 4 for the last screen enabled has 
expired. Starting of enabled screens is by duty arbiter order and staggered by waiting a Screen 
Stagger Delay after the last screen has started. The Screen Stagger Delay is calculated as follows: 

Screen Stagger Delay = (Time Interval 4 + Time Interval 5) / (Number of Enabled Screens) 
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The starting and stopping cycle is repeated while this operating mode is selected. At least one 
screen must be enabled for the operating mode. The inlet penstock remains open for each 
respective enabled screen. 

5.7.1.3. Time of Day Control Mode 

In Time of Day (TOD) Control mode, the Operator may set the duty number of Secondary Screens 
(SDR-0260-010/020/030) and operating time and delay for every 30 minute Time of Day interval. 

The duty screens for each Time of Day period run for an Operator settable period Time Interval 
TOD Run, and then stop for an Operator settable delay, Time Interval TOD Dwell. The Number of 
Duty Screens, the Time Interval TOD Run and Time Interval TOD Dwell for each Time of Day 
period are specified in the table below. Starting the duty screens is by duty arbiter order and 
staggered by waiting a Screen Stagger Delay after the last screen has started. The Screen Stagger 
Delay is calculated as follows: 

Screen Stagger Delay = (Time Interval TOD Run + Time Interval TOD Dwell) / (Number of 
Screens Required) 

The Number of Screens Required is equal to the number of duty screens specified for the Time of 
Day period, or the number of available screens, whichever is less. If the Time Interval Run is set to 
zero then the duty screen(s) will not run during that Time of Day period. The starting and stopping 
cycle is repeated during the Time of Day period while this operating mode is selected. At least one 
duty screen must be specified for the Time of Day period. The inlet penstock remains open for a 
respective duty screen. 

Time Of Day Number of Duty Screens*  Time Interval TOD Run 
(sec) 

Time Interval TOD Dwell 
(sec) 

00:00 to 00:29 2 90 60 

00:30 to 00:59 2 90 60 

01:00 to 01:29 2 90 60 

01:30 to 01:59 2 90 60 

02:00 to 02:29 2 90 60 

02:30 to 02:59 2 90 60 

03:00 to 03:29 2 90 60 

03:30 to 03:59 2 90 60 

04:00 to 04:29 2 90 60 

04:30 to 04:59 2 90 60 

05:00 to 05:29 2 90 60 

05:30 to 05:59 2 90 60 
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Time Of Day Number of Duty Screens*  Time Interval TOD Run 
(sec) 

Time Interval TOD Dwell 
(sec) 

06:00 to 06:29 2 90 60 

06:30 to 06:59 2 90 60 

07:00 to 07:29 2 90 60 

07:30 to 07:59 2 90 60 

08:00 to 08:29 2 90 60 

08:30 to 08:59 2 90 60 

09:00 to 09:29 2 90 60 

09:30 to 09:59 2 90 60 

10:00 to 10:29 2 90 60 

10:30 to 10:59 2 90 60 

11:00 to 11:29 2 90 60 

11:30 to 11:59 2 90 60 

12:00 to 12:29 2 90 60 

12:30 to 12:59 2 90 60 

13:00 to 13:29 2 90 60 

13:30 to 13:59 2 90 60 

14:00 to 14:29 2 90 60 

14:30 to 14:59 2 90 60 

15:00 to 15:29 2 90 60 

15:30 to 15:59 2 90 60 

16:00 to 16:29 2 90 60 

16:30 to 16:59 2 90 60 

17:00 to 17:29 2 90 60 

17:30 to 17:59 2 90 60 

18:00 to 18:29 2 90 60 

18:30 to 18:59 2 90 60 

19:00 to 19:29 2 90 60 

19:30 to 19:59 2 90 60 

20:00 to 20:29 2 90 60 

20:30 to 20:59 2 90 60 

21:00 to 21:29 2 90 60 

21:30 to 21:59 2 90 60 

22:00 to 22:29 2 90 60 

22:30 to 22:59 2 90 60 

23:00 to 23:29 2 90 60 

23:30 to 23:59 2 90 60 
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5.7.1.4. Continuous Override 

In Continuous Override mode, all of the available Secondary Screens (SDR-0260-010/020/030) are 
called to duty and are operated continuously. Triggering of Continuous Override mode 
automatically overrides all selectable auto operating modes. The only Secondary Screens that will 
not be on duty are those that have a failed drive or those for which the screen drive or inlet 
penstock has been set to Out of Service. Failure of the service water supply solenoid valve or Inlet 
Penstock will not fail the screen for Continuous Override mode. With Continuous Override mode 
there is no staggered start. 

This mode is not Operator selectable. However the mode will be displayed on the SCADA screen if 
it is automatically selected.  

Continuous Override mode will be selected automatically if one of the following conditions occurs: 

 The Plant Influent Flow exceeds the High Raw Flow or High-High Raw Flow set points 
(Section 3.7.7.1) for a set time (Time Interval 6), OR 

 The High level alarm is triggered in the Secondary Screens Inlet Chamber or Secondary 
Screen Channels for a set time (Time Interval 6), OR 

 The High-High level alarm is triggered in the Secondary Screens Inlet Chamber or 
Secondary Screen Channels for a set time (Time Interval 6), OR 

 All of the Primary Screens (Section 3.1.2) are offline (if the Primary Screens have failed or if 
the PTA Foul Liquor Pump Station High-High level alarm is triggered (Section 6.10)). 

Once the high flow and high level conditions are not true for a time (Time Interval 6), the system 
automatically reverts to the Process Operating mode it was set to previously. 

5.7.2. Screenings Sluice 

The control and functionality of the Common Screenings Sluice, including the equipment and 
instruments shown on drawing IW-GDSTP-4A-PRO-0200-5120 & -5130, are provided in Section 
3.7.2. 

5.7.3. Secondary Screen Sequence 

The pre-requisite for the Secondary Screen sequence is: 

 At least one Secondary Screen (SDR-0260-010/020/030) is available in auto. 

The Secondary Screen sequence is initiated as per the selected Process Operating Mode of the 
Secondary Screens (Section 5.7.1). The Secondary Screens share a common sluice and Screenings 
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Washpress with the Primary Screens which are described in Section 3. Once the Secondary 
Screens are enabled, the following steps are followed: 

1) Actuate the Screenings Chute Valves (VCA-0220-030/031) to discharge to the duty Washpress 
if it is not already in this position. Note that the Screenings Chute Valves operation is not 
dependant on the Secondary Screens to be enabled; 

2) Start the duty Washpress sequence (WPR-0220-010/020) according to the selected process 
Operating Mode as per Section 3.7.4. Note that the Washpresses operation is not dependant on 
the Secondary Screens to be enabled: 

 The Washpress operates based on either the Washpress hopper level (Normal Mode) or 
continuously (Continuous Mode); 

 If the duty Washpress fails, the standby Washpress will be started and the Screenings Chute 
Valves will change position to discharge to the standby Washpress;  

3) Start the Secondary Screens (SDR-0260-010/020/030) which are to operate according to the 
selected process Operating Mode as per Section 5.7.1; 

4) When a Secondary Screen (SDR-0260-010/020/030) starts, it will increase speed (ramp speed 
by VSD controller) until the target speed (Secondary Screen Speed) is reached; 

5) The service water Secondary Screen Solenoid Valves (SN-0260-010/011/020/021/030/031) for 
the respective Secondary Screen in operation will open and close on separate washing time and 
washing pause timers. The solenoid valves open and close cycle continues until the Secondary 
Screen stops at which time its solenoid valves will close; 

6) For the Secondary Screen that is started the respective Screening Sluice Washwater Solenoid 
Valve (SN-0260/013/023/033) will open (Section 3.7.2); 

7) Once the Secondary Screens have stopped, the respective Screening Sluice Washwater 
Solenoid Valve (SN-0260-013/023/033) is kept open for a set time then closes (Section 3.7.2); 

8) If any downstream equipment fail or are unavailable the Secondary Screens will continue to 
operate. An alarm (Common Screenings Sluice Chute Upstream Inhibit) is raised to notify the 
Operator to divert screenings from the Secondary Screen outlet chute for manual collection.  

5.7.4. Plant Bypass Control 

The Plant Bypass Control limits the Bioreactor Feed Flow Average (Section 5.7.5) to a target 
maximum flow (Max Bioreactor Feed) by modulating the Plant Bypass Weir Penstock (PT-0260-
001).  

In this mode the position of the weir penstock is modulated by a PID control loop to achieve the 
Bioreactor Feed Flow Average setpoint. If the measured flow is larger than the setpoint, the 
penstock will lower (open) slightly. If the measured flow is smaller than the setpoint, the penstock 
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will raise (close) slightly. The SCADA determines how much the penstock position opens or closes 
depending on: 

 The current position of the penstock; 

 The difference between the measured flow and the setpoint flow; 

 The PID controller values. 

When Plant Bypass Control is enabled, the position of the Plant Bypass Weir Penstock is typically 
being adjusted constantly by the PID loop.  

To prevent the PID loop output from constantly accumulating (controller wind up), the Plant 
Bypass Control will only be engaged when the Bioreactor Feed Flow Average is more than an 
Operator set flow (Initiate Plant Bypass Control). When the Bioreactor Feed Flow Average is less 
than the Operator set flow, the Plant Bypass Weir Penstock (PT-0260-001) will be kept in its fully 
raised position. 

The fully raised position of the Plant Bypass Weir Penstock is equal to the level of the fixed bypass 
weir (such that overflow should typically not occur). However, if there is a hydraulic limitation for 
flow to pass through the Secondary Screens to the Bioreactor, the liquid level in the Secondary 
Screens Inlet Chamber could increase, and engage the fixed bypass weir (emergency plant bypass).  

A high level alarm is raised if the liquid level in the Secondary Screens Inlet Chamber (LIT-0260-
001/003) exceeds a SCADA settable setpoint (High Level). This indicates that overflow of the 
fixed Plant Bypass Weir, and hence emergency plant bypass, is imminent. 

A high-high level alarm is raised if the liquid level in the Secondary Screens Inlet Chamber (LIT-
0260-001/003) exceeds a SCADA settable setpoint (High-High Level). This indicates that overflow 
of the fixed Plant Bypass, and hence emergency plant bypass, is occurring. 

5.7.5.  Flow Measurement 

5.7.5.1. Bioreactor Feed Flow 

The Bioreactor Feed Flow is measured by the Bioreactor Feed Flow Indicating Transmitter (FIT-
0260-010). A Bioreactor Feed Flow time weighted average signal (Bioreactor Feed Flow Average) 
is also calculated (refer Section 5.7.5.2) for flow pacing purposes. 

If the Bioreactor Feed Flow Indicating Transmitter (FIT-0260-010) fails, the Bioreactor Feed Flow 
Average will be calculated as the difference between the time weighted average Plant Influent Flow 
(Section 3.7.7.2) and the time weighted average Plant Bypass Flow (Section 5.7.5.3). 
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If the Bioreactor Feed Flow is equal to or larger than an Operator adjustable setpoint (High 
Bioreactor Flow), a High Bioreactor Feed Flow Alarm is triggered after a set hardcoded delay 
(Bioreactor Feed Flow High Delay). 

If the Bioreactor Feed Flow is equal to or larger than an Operator adjustable setpoint (High-High 
Bioreactor Flow), a High-High Bioreactor Feed Flow Alarm is triggered after a set hardcoded 
delay (Bioreactor Feed Flow High Delay).  

If the Bioreactor Feed Flow is less than an Operator adjustable setpoint (Low Bioreactor Flow), a 
Low Bioreactor Feed Flow Alarm is triggered after a set hardcoded delay (Bioreactor Feed Low 
LowFlow Delay). 

If the Bioreactor Feed Flow is less than an Operator adjustable setpoint (Low-Low Bioreactor 
Flow), a Low-Low Bioreactor Feed Flow Alarm is triggered after a set hardcoded delay 
(Bioreactor Feed Low Low Flow Delay).  

The feed flow to the Bioreactor is important for control, including backup calculation of the 
Clarifier 4 Feed Flow (Section 8.7.8.2) and control of the MBR Feed Pumps (Section 8.7.6). 

5.7.5.2. Bioreactor Feed Flow - Flow Pacing 

The Bioreactor Feed Flow Average is a time weighted influent flow used for Influent flow pacing 
control which is required at several process areas including MBR Feed Pumps flow pacing and 
chemical dosing flow pacing.  

The Bioreactor Feed Flow Indicating Transmitter (FIT-0260-010) is used as the Primary Flow Rate 
signal. In the event that this flowmeter is unavailable, a Secondary Flow Rate is calculated from the 
Raw Sewage Flowmeter (FIT-0210-001) rate minus the Calculated Bypass Flow rate (QB) (Section 
5.7.5.3). 

Primary Flow Rate L/s = process variable FIT-0260-010 L/s 

Secondary Flow Rate L/s = process variable FIT-0210-001 L/s – process variable Bypass Flow 
(QB) L/s 

When both the Primary Flow Rate and Secondary Flow Rate are not available, an alarm is raised at 
the SCADA. 

Raw Sewage Pump Station cycles and system hydraulics typically result in a cyclic and erratic flow 
rate. Smoothing of the Primary Flow Rate or the backup Secondary Flow Rate is required for flow 
pacing control operations. 
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The actual flow rate is smoothed by applying a rolling average function over flow rate values (per 
minute flow averages) stored by the PLC for an Operator settable period (n) up to 30 minutes. The 
smoothed value is referred to as the Bioreactor Feed Flow Average. 

The Primary Flow Rate, or in the case it is unavailable, the Secondary Flow Rate, is averaged over 
each minute and stored by the PLC for up to 30 minutes. Each of these minute average flows (L/s) 
are referred to as Flow Value 1, Flow Value 2... Flow Value 30. 

Bioreactor Feed Flow Average =  

Average (Flow Value 1, Flow Value 2, Flow Value 3.... Flow Value n) 

Where: 

 Flow Value X = PLC stored flow rate at Minute X (L/s) 

 n = Operator Settable period (mins). 

5.7.5.3. Plant Bypass Flow 

The Bypass Flow Measurement is determined by depth over weir measurement and flow 
calculation by weir equation. The bypass weir is comprised of a fixed weir section and modulating 
penstock weir section (PT-0260-001). To determine the bypass flow rate of the two-section weir, a 
summation of the flows over each section of the weir is required. 

QB = ( K1B1H1
1.5 + K2B2H2

1.5) * 1000  

Where: 

 QB = Bypass Flow rate (L/s) 

 B1 = Fixed Weir Length (m) (PLC settable) 

 K1=Fixed Weir Coefficient (Broad Crested Weir) (PLC settable) 

 H1 = Fluid Depth over Static Weir (m) = LIT-0260-001/003 mRL – 21.44mRL 

 B2 = Weir Length (m) (PLC settable) 

 K2=Penstock Weir Coefficient (Sharp Crested Weir) (PLC settable) 

 H2 = Fluid Depth over Weir (m) = LIT-0260-001/003 mRL – 21.44mRL + ((21.44mRL – 
20.27mRL) * ZIC-0260-001 %open) 

Where a calculated value for H1 or H2 is less than zero, the value should be set to zero for the 
equation above to represent no bypass flow over the weir sections. 
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When the measured Liquid Depth is below the Weir Height 2 (as is normally the case) the Plant 
Bypass Flow will be zero. Both the Liquid Depth and the Weir Height 2 are to be measured from 
the same reference point. For example if the Liquid Depth is measured as the depth above the 
chamber invert, the Weir Height 2 should also be the distance of the top of the penstock above the 
chamber invert. 

A rolling time weighted average of the measured flow is calculated to smooth out the flow. The 
rolling time weighted average Plant Bypass Flow is calculated for the time period of now (T0) to 
now minus Y minutes (T0-Y) (in L/s) where Y is an Operator set time. 

If both of the Secondary Screens Inlet Chamber Level Indicating Transmitters (LIT-0260-001/003) 
fail, the Plant Bypass Flow will be calculated as the difference between the time weighted average 
Plant Influent Flow (Section 3.1.1) and the time weighted average Bioreactor Feed Flow Average 
(Section 5.7.5). If at least one Secondary Screens Inlet Chamber Level Indicating Transmitters 
(LIT-0260-001/003) is available, the Calculated Plant Bypass Flow shall be clamped to zero. 

If the Plant Bypass Flow is greater than zero, a Plant Bypass Flow alarm is triggered. 

If the Plant Bypass Flow is equal to or larger than an Operator adjustable setpoint (High Bypass 
Flow), a Plant Bypass Flow Over Fixed Weir Alarm is triggered. 

If the Plant Bypass Weir Penstock (PT-0260-001) fails in its fully raised position, plant bypass will 
still occur when the liquid level in the Secondary Screens Inlet Chamber reaches the level of the 
fixed bypass weir (WR-0260-001). If the liquid level, as measured by the Secondary Screens Inlet 
Chamber Level Indicating Transmitters (LIT-0260-001/003), reaches the level of the fixed bypass 
weir (Weir Height 2) an alarm is raised. 

The Plant Bypass Flow is used for monitoring.  The total quantity of bypassed flows must be 
recorded for each bypass event.  

5.7.6.  Screened Sewage Analysers 

A flow switch (FS-0260-001) is provided on the line feeding screened sewage to the analysers. A 
low flow alarm is raised (Raw Sewage Flow Low) if no flow is detected after a set time period 
(Time Interval 1A). 

The pH probe (AIT-0260-001) on the PTA shall be used for monitoring and alarming only. Alarms 
shall be raised as follows: 

 If the pH is above a high setpoint (High Raw pH) for a time period (High Raw pH Delay) 
an alarm shall be raised (High Influent pH) to alert to possible raw sewage contamination; 
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 If the pH is below a low setpoint (Low Raw pH) for a time period (Low Raw pH Delay) an 
alarm shall be raised (Low Influent pH) to alert to possible raw sewage contamination. 

The Conductivity probe (AIT-0260-002) on the PTA shall be used for monitoring and alarming 
only. Alarms shall be raised as follows: 

 If the conductivity is above a high high setpoint (High Raw Conductivity) for a time period 
(High Raw Cond Delay) an alarm shall be raised (High High Influent Conductivity) to alert 
to possible raw sewage contamination. 

5.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which are available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value * 

Access 
Level 

Tag Descriptor Unit Min Max 

Secondary Screens Sequence 

TOD 1 Time of Day to switch duty 
function of Secondary 
Screens 

hr:min 00:00 23:59 07:30 Operator 

Secondary 
Screen Speed 

Motor speed setpoint for the 
Secondary Screens 

% (Hz) 0 (0) 100 (50) 75 (37.5) Operator 

High Level Secondary Screens Inlet 
Chamber Level High Alarm 
set point  

%* 

(mm) 

0 (0) 100 (2280) 41 (1100) Engineer 

High-High 
Level 

Secondary Screens Inlet 
Chamber Level High-High 
Alarm set point 

%* 
(mm) 

0 (0) 100 (2280) 51.3 (1170) Engineer 

Level 
Difference 
Alarm 

Difference in level readings 
from the Secondary Screens 
Inlet Chamber Level 
Indicating Transmitters to 
trigger level discrepancy 
alarm 

% 0 100 5% Operator 

Level 
Difference 
Time 

Duration of time that 
difference in level is 
measured for to trigger level 
discrepancy alarm 

sec 0 60 10 Operator 

Screen 
Washing Time 

Screen Washing Solenoid 
open period 

sec 0 100 60 Operator 
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Parameter Adjustable Range Initial 
Value * 

Access 
Level 

Tag Descriptor Unit Min Max 

Screen 
Washing 
Pause 

Screen Washing Solenoid 
close period 

sec 0 100 0 Operator 

Screenings 
Washing Time 

Screenings Washing Solenoid 
open period 

sec 0 100 60 Operator 

Screenings 
Washing 
Pause 

Screenings Washing Solenoid 
close period 

sec 0 100 0 Operator 

START Level Upstream Mode start level 
setpoint 

mm 0 1400 Refer 
Section 
5.7.1.1 

Operator 

STOP Level Upstream Mode stop level 
setpoint 

mm 0 1400 Refer 
Section 
5.7.1.1 

Operator 

Time Interval 
1 

Secondary Screen Idle Period min 0 1000 14 Operator 

Time Interval 
2 

Secondary Screen Low Flow 
Run Period (0 – 394 L/s) 

sec 0 300 300 Operator 

Time Interval 
3 

Secondary Screen High Flow 
Run Period (>394 L/s) 

sec 0 300 300 Operator 

Time Interval 
4 

Fixed Mode Secondary 
Screen Run Period 

sec 0 300 300 Operator 

Time Interval 
5 

Fixed Mode Secondary 
Screen Stop Period 

sec 0 300 60 Operator 

Time Interval 
6 

Continuous Override Delay 
Period 

sec 0 60 1 Operator 

Time Interval 
TOD Run 

TOD Mode Secondary Screen 
Run Period 

sec 0 1800 Refer 
Section 
5.7.1.3 

Operator 

Time Interval 
TOD Dwell 

TOD Mode Secondary Screen 
Stop Period 

sec 0 1800 Refer 
Section 
5.7.1.3 

Operator 

Plant Bypass Control 

Max 
Bioreactor 
Feed 

Maximum Bioreactor Feed 
Flow Average setpoint 

L/s 0 800 757 Operator 
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Parameter Adjustable Range Initial 
Value * 

Access 
Level 

Tag Descriptor Unit Min Max 

Initiate Plant 
Bypass 
Control 

Bioreactor Feed Flow 
Average to initiate Plant 
Bypass Control 

L/s 100 1500 700 Operator 

Flow Measurement 

High 
Bioreactor 
Flow 

Bioreactor feed flow to 
trigger High Bioreactor Flow 
alarm 

L/s 0 1000 700 Operator 

High-High 
Bioreactor 
Flow 

Bioreactor feed flow to 
trigger High-High Bioreactor 
Flow alarm 

L/s 0 1000 800 Operator 

Low 
Bioreactor 
Flow 

Bioreactor feed flow to 
trigger Low Bioreactor Flow 
alarm 

L/s 0 1000 20 Operator 

Low-Low 
Bioreactor 
Flow 

Bioreactor feed flow to 
trigger Low-Low Bioreactor 
Flow alarm 

L/s 0 1000 5 Operator 

n Bioreactor Feed Flow 
Averaging Period 

min 0 30 30 Engineer 

Y Plant Bypass Flow Averaging 
Period 

min 0 30 5 Engineer 

High Bypass 
Flow 

Plant bypass flow to trigger 
High Plant Bypass Flow 
alarm 

L/s 0 1000 350 Operator 

Screened Sewage Analysers 

High Raw pH pH setpoint to trigger High 
Influent pH alarm 

pH unit 0 14 8 Engineer 

Low Raw pH pH setpoint to trigger Low 
Influent pH alarm 

pH unit 0 14 6 Engineer 

High Raw 
Conductivity 

Conductivity setpoint to 
trigger High Influent 
Conductivity alarm 

µS/cm 0 2500 2000 Engineer 

* Range 20.27-22.55 mRL = 2.28m Secondary Screen Inlet and Channel Depth. 

5.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Secondary Screen 
Penstock Position 
Delay 

Time for Secondary Screen Penstock to open 
or close before penstock fault is triggered 

sec 0 600 360 

High Alarm Delay Duration of time for which level must be 
High to trigger High level alarm 

sec 1 60 5 

High-High Alarm 
Delay 

Duration of time for which level must be 
High-High to trigger High-High level alarm 

sec 1 60 5 

Bioreactor Feed 
Flow High Delay 

Time for high flow to be detected by 
Bioreactor Feed Flow Meter to trigger 
Bioreactor Feed High or High High Flow 
Alarm 

sec 0 1200 30 

Bioreactor Feed 
Low Low Flow 
Delay 

Time for low flow to be detected by 
Bioreactor Feed Flow Meter to trigger 
Bioreactor Feed Low or Low Low Flow 
Alarm 

sec 0 1200 1200 

Low Flow Delay Delay after opening solenoid valve to trigger 
solenoid fail to open alarm 

sec 1 60 5 

High Flow Delay Delay after closing solenoid valve to trigger 
solenoid fail to close alarm 

sec 1 60 5 

Screen No Rotation Delay between rotation pulses before alarm 
and screen shutdown. 

sec 0 60 10 

K1 Weir coefficient for Broad Crested Weir  1.00 2.00 1.705 

K2 Weir coefficient for Sharp Crested Weir  1.00 2.00 1.804 

B1 Length of Static Weir m 0 15 9.34 

B2 Length of Penstock Weir m 0 10 2.00 

Weir Height 2 Level of the Penstock bypass weir PT-0260-
001) 

%* 

(mm) 

20.27 (0) 22.55 
(2280) 

21.44 
(1170) 

Time Interval 1A Time period for no flow to be detected by 
Raw Sewage Analyser Flow Swtich to 
trigger Raw Sewage Analyser Flow Low 
alarm 

sec 0 240 60 

High Raw pH Delay Delay after exceeding High Raw pH setpoint 
to trigger High Influent pH alarm 

sec 0 600 300 

Low Raw pH Delay Delay after dropping below Low Raw pH 
setpoint to trigger Low Influent pH alarm 

sec 0 600 300 

High Raw 
Conductivity Delay 

Delay after exceeding High Raw 
Conductivity setpoint to trigger High 
Influent Conductivity alarm 

sec 0 600 300 
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* Range 20.27-22.55 mRL = 2.28m Secondary Screen Inlet and Channel Depth. 

5.10. Interlocks and Faults 

Related Process Event Action 

SDR-0260-010/020/030 Secondary Screens Inlet Chamber Level 
Indicating Transmitters (LIT-0260-001/003) 
both fail 

Inhibit Upstream Level Mode selection 
- switch to Time of Day Mode 

SBR-0210-010/020 All of the Primary Screens are offline 
(Section 3.7.1) 

Initiate Continuous Override 

5.11. SCADA Alarms 

Tag Name Description SCADA Priority 

PT-0260-011  

(ST41PT0260011dsF2Open) 

Secondary Screen 1 Inlet Penstock Fail to Open 5 

PT-0260-011  
(ST41PT0260011dsF2Close) 

Secondary Screen 1 Inlet Penstock Fail to Close 5 

PT-0260-011 
(ST41PT0260011dsRotorkFault) 

Secondary Screen 1 Inlet Penstock Rotork Fault 5 

PT-0260-011  
(ST41PT0260011dsBattery) 

Secondary Screen 1 Inlet Penstock Battery Low 5 

PT-0260-011  
(ST41PT0260011dsNotRemote) 

Secondary Screen 1 Inlet Penstock Not Remote 5 

PT-0260-021  
(ST41PT0260021dsF2Open) 

Secondary Screen 2 Inlet Penstock Fail to Open 5 

PT-0260-021  
(ST41PT0260021dsF2Close) 

Secondary Screen 2 Inlet Penstock Fail to Close 5 

PT-0260-021  
(ST41PT0260021dsRotorkFault) 

Secondary Screen 2 Inlet Penstock Rotork Fault 5 

PT-0260-021  
(ST41PT0260021dsBattery) 

Secondary Screen 2 Inlet Penstock Battery Low 5 

PT-0260-021  
(ST41PT0260021dsNotRemote) 

Secondary Screen 2 Inlet Penstock Not Remote 5 

PT-0260-031  
(ST41PT0260031dsF2Open) 

Secondary Screen 3 Inlet Penstock Fail to Open 5 

PT-0260-031  
(ST41PT0260031dsF2Close) 

Secondary Screen 3 Inlet Penstock Fail to Close 5 
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Tag Name Description SCADA Priority 

PT-0260-031  
(ST41PT0260031dsRotorkFault) 

Secondary Screen 3 Inlet Penstock Rotork Fault 5 

PT-0260-031  
(ST41PT0260031dsBattery) 

Secondary Screen 3 Inlet Penstock Battery Low 5 

PT-0260-031  
(ST41PT0260031dsNotRemote) 

Secondary Screen 3 Inlet Penstock Not Remote 5 

PT-0260-001  
(ST41PT0260001dsF2PosFault) 

Plant Bypass Penstock Fail to Position 1 

PT-0260-001  
(ST41PT0260001dsPosFBInvalid) 

Plant Bypass Penstock Position Feedback Invalid 1 

PT-0260-001 
(ST41PT0260001dsRotorkFault) 

Plant Bypass Penstock Rotork Fault 1 

PT-0260-001  
(ST41PT0260001dsBattery) 

Plant Bypass Penstock Battery Low 1 

PT-0260-001  
(ST41PT0260001dsNotRemote) 

Plant Bypass Penstock Not Remote 1 

LIT-0260-001 
(ST41LIT0260001dsInvalid) 

Secondary Screens Inlet Level Signal Invalid 1 

LIT-0260-001  
(ST41LIT0260001dsHi) 

Secondary Screens Inlet Level High 1 

LIT-0260-001  
(ST41LIT0260001dsHiHi) 

Secondary Screens Inlet Level High High 1 

LIT-0260-003  
(ST41LIT0260003dsInvalid) 

Secondary Screens Inlet Level Signal Invalid 1 

LIT-0260-003  
(ST41LIT0260003dsHi) 

Secondary Screens Inlet Level High 1 

LIT-0260-003  
(ST41LIT0260003dsHiHi) 

Secondary Screens Inlet Level High High 1 

LIT-0260-010  
(ST41LIT0260010dsInvalid) 

Secondary Screen 1 Channel Level Signal Invalid 1 

LIT-0260-010  
(ST41LIT0260010dsHi) 

Secondary Screen 1 Channel Level High 5 

LIT-0260-010  
(ST41LIT0260010dsHiHi) 

Secondary Screen 1 Channel Level High High 5 

LIT-0260-020  
(ST41LIT0260020dsInvalid) 

Secondary Screen 2 Channel Level Signal Invalid 1 
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Tag Name Description SCADA Priority 

LIT-0260-020  
(ST41LIT0260020dsHi) 

Secondary Screen 2 Channel Level High 5 

LIT-0260-020  
(ST41LIT0260020dsHiHi) 

Secondary Screen 2 Channel Level High High 5 

LIT-0260-030  
(ST41LIT0260030dsInvalid) 

Secondary Screen 3 Channel Level Signal Invalid 1 

LIT-0260-030  
(ST41LIT0260030dsHi) 

Secondary Screen 3 Channel Level High 5 

LIT-0260-030  
(ST41LIT0260030dsHiHi) 

Secondary Screen 3 Channel Level High High 5 

SDR-0260-010  
(ST41SDR0260010dsF2Start) 

Secondary Screen 1 Fail to Start/Stop 5 

SDR-0260-010  
(ST41SDR0260010dsEstop) 

Secondary Screen 1 Emergency Stop 1 

SDR-0260-010  
(ST41SDR0260010dsThermistor) 

Secondary Screen 1 Thermistor Fault 5 

SDR-0260-010  
(ST41SDR0260010dsVSDFault) 

Secondary Screen 1 VSD Fault 5 

SDR-0260-010  
(ST41SDR0260010dsIsolated) 

Secondary Screen 1 Isolated 5 

SDR-0260-010  
(ST41SDR0260010dsLowSpeed) 

Secondary Screen 1 Low Speed Fault 5 

SDR-0260-010  
(ST41SDR0260010dsNotRemote) 

Secondary Screen 1 Not Remote 5 

SDR-0260-020  
(ST41SDR0260020dsF2Start) 

Secondary Screen 2 Fail to Start/Stop 5 

SDR-0260-020  
(ST41SDR0260020dsEstop) 

Secondary Screen 2 Emergency Stop 1 

SDR-0260-020 
(ST41SDR0260020dsThermistor) 

Secondary Screen 2 Thermistor Fault 5 

SDR-0260-020  
(ST41SDR0260020dsVSDFault) 

Secondary Screen 2 VSD Fault 5 

SDR-0260-020  
(ST41SDR0260020dsIsolated) 

Secondary Screen 2 Isolated 5 

SDR-0260-020  
(ST41SDR0260020dsLowSpeed) 

Secondary Screen 2 Low Speed Fault 5 
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Tag Name Description SCADA Priority 

SDR-0260-020  
(ST41SDR0260020dsNotRemote) 

Secondary Screen 2 Not Remote 5 

SDR-0260-030  
(ST41SDR0260030dsF2Start) 

Secondary Screen 3 Fail to Start/Stop 5 

SDR-0260-030  
(ST41SDR0260030dsEstop) 

Secondary Screen 3 Emergency Stop 1 

SDR-0260-030  
(ST41SDR0260030dsThermistor) 

Secondary Screen 3 Thermistor Fault 5 

SDR-0260-030  
(ST41SDR0260030dsVSDFault) 

Secondary Screen 3 VSD Fault 5 

SDR-0260-030  
(ST41SDR0260030dsIsolated) 

Secondary Screen 3 Isolated 5 

SDR-0260-030  
(ST41SDR0260030dsLowSpeed) 

Secondary Screen 3 Low Speed Fault 5 

SDR-0260-030  
(ST41SDR0260030dsNotRemote) 

Secondary Screen 3 Not Remote 5 

SDR-0260-010/20/30  
(ST41SDR02600DTYdsScreenAvail0) 

Secondary Screens No Screen Available 1 

SDR-0260-010/20/30  
(ST41SDR02600DTYdsScreenAvail1) 

Secondary Screens Two Unavailable 1 

FIT-0260-010  
(ST41FIT0260010dsInvalid) 

Bioreactor Feed Flow Signal Invalid 1 

FIT-0260-010  
(ST41FIT0260010dsLoLo) 

Bioreactor Feed Flow Low Low 1 

FIT-0260-010  
(ST41FIT0260010dsLo) 

Bioreactor Feed Flow Low 7 

FIT-0260-010  
(ST41FIT0260010dsHi) 

Bioreactor Feed Flow High 5 

FIT-0260-010  
(ST41FIT0260010dsHiHi) 

Bioreactor Feed Flow High High 1 

FIT-0260-010 
(ST41BFDAUTOdsUnavailable) 

Bioreactor Feed Flow Average Unavailable 7 

SN-0260-010  
(ST41SN0260010dsFlowF2Open) 

Secondary Screen 1 Flushing Solenoid Valve 1 Fail 
to Open  Low Flow 

5 

SN-0260-010  
(ST41SN0260010dsFlowF2Close) 

Secondary Screen 1 Flushing Solenoid Valve 1 Fail 
to Close  Flow 

5 
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Tag Name Description SCADA Priority 

SN-0260-011 
(ST41SN0260011dsFlowF2Open) 

Secondary Screen 1 Flushing Solenoid Valve 2 Fail 
to Open  Low Flow 

5 

SN-0260-011  
(ST41SN0260011dsFlowF2Close) 

Secondary Screen 1 Flushing Solenoid Valve 2 Fail 
to Close  Flow 

5 

SN-0260-013  
(ST41SN0260013dsFlowF2Open) 

Screen Sluice Spray Bar 1 Isolation Valve Fail to 
Open  Low Flow 

1 

SN-0260-013  
(ST41SN0260013dsFlowF2Close) 

Screen Sluice Spray Bar 1 Isolation Valve Fail to 
Close  Flow 

5 

SN-0260-020  
(ST41SN0260020dsFlowF2Open) 

Secondary Screen 2 Flushing Solenoid Valve 1 Fail 
to Open  Low Flow 

5 

SN-0260-020  
(ST41SN0260020dsFlowF2Close) 

Secondary Screen 2 Flushing Solenoid Valve 1 Fail 
to Close  Flow 

5 

SN-0260-021  
(ST41SN0260021dsFlowF2Open) 

Secondary Screen 2 Flushing Solenoid Valve 2 Fail 
to Open  Low Flow 

5 

SN-0260-021  
(ST41SN0260021dsFlowF2Close) 

Secondary Screen 2 Flushing Solenoid Valve 2 Fail 
to Close  Flow 

5 

SN-0260-023  
(ST41SN0260023dsFlowF2Open) 

Screen Sluice Spray Bar 2 Isolation Valve Fail to 
Open  Low Flow 

1 

SN-0260-023  
(ST41SN0260023dsFlowF2Close) 

Screen Sluice Spray Bar 2 Isolation Valve Fail to 
Close  Flow 

5 

SN-0260-030  
(ST41SN0260030dsFlowF2Open) 

Secondary Screen 3 Flushing Solenoid Valve 1 Fail 
to Open  Low Flow 

5 

SN-0260-030  
(ST41SN0260030dsFlowF2Close) 

Secondary Screen 3 Flushing Solenoid Valve 1 Fail 
to Close  Flow 

5 

SN-0260-031  
(ST41SN0260031dsFlowF2Open) 

Secondary Screen 3 Flushing Solenoid Valve 2 Fail 
to Open  Low Flow 

5 

SN-0260-031  
(ST41SN0260031dsFlowF2Close) 

Secondary Screen 3 Flushing Solenoid Valve 2 Fail 
to Close  Flow 

5 

SN-0260-033  
(ST41SN0260033dsFlowF2Open) 

Screen Sluice Spray Bar 3 Isolation Valve Fail to 
Open  Low Flow 

1 

SN-0260-033  
(ST41SN0260033dsFlowF2Close) 

Screen Sluice Spray Bar 3 Isolation Valve Fail to 
Close  Flow 

5 

FS-0260-010 
(ST41FSL0260010dsAlarm) 

Secondary Screen 1 Flushing Valve Flow Low 
Switch Alarm 

5 

FS-0260-013 
(ST41FSL0260013dsAlarm) 

Secondary Screen 1 Flushing Valve Flow Low 
Switch Alarm 

5 
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Tag Name Description SCADA Priority 

FS-0260-020  
(ST41FSL0260020dsAlarm) 

Secondary Screen 2 Flushing Valve Flow Low 
Switch Alarm 

5 

FS-0260-023  
(ST41FSL0260023dsAlarm) 

Secondary Screen 2 Flushing Valve Flow Low 
Switch Alarm 

5 

FS-0260-030  
(ST41FSL0260030dsAlarm) 

Secondary Screen 3 Flushing Valve Flow Low 
Switch Alarm 

5 

FS-0260-033  
(ST41FSL0260033dsAlarm) 

Secondary Screen 3 Flushing Valve Flow Low 
Switch Alarm 

5 

(ST41MCCPNdsPN023) Secondary Screen 3 Drive Comms Fault 5 

(ST41MCCPNdsPN042) Secondary Screen 2 Drive Comms Fault 5 

(ST41MCCPNdsPN022) Secondary Screen 1 Drive Comms Fault 5 

(ST41INSAUTOdsContinuous) Secondary Screens Operating Mode Continuous 
Override Active 

1 

(ST41INSAUTOdsTimeOfDayInstr) Secondary Screens Forced to Time of Day Control 
Instrumentation Fail 

1 

(ST41INSAUTOdsNoInletOpen) Secondary Screens Inlet Penstocks No Inlet Penstock 
Fully Open 

1 

(ST41INSAUTOdsUpScreen1Channel) Secondary Screen 1 Upstream Mode Inlet Level 
Transmitter 

5 

(ST41INSAUTOdsUpScreen2Channel) Secondary Screen 2 Upstream Mode Inlet Level 
Transmitter 

5 

(ST41INSAUTOdsUpScreen3Channel) Secondary Screen 3 Upstream Mode Inlet Level 
Transmitter 

5 

(ST41INSAUTOdsPosFaultInlet1) Secondary Screen 1 Incorrect Penstock Position 5 

(ST41INSAUTOdsPosFaultInlet2) Secondary Screen 2 Incorrect Penstock Position 5 

(ST41INSAUTOdsPosFaultInlet3) Secondary Screen 3 Incorrect Penstock Position 5 

(ST41INSAUTOdsInletLevelDisc) Secondary Screen  Inlet Chamber Level Discrepancy 5 

(ST41BYPAUTOdsActive) Plant Bypass Control Active 1 

(ST41BYPAUTOdsFlow) Plant Bypass Flowing 1 

(ST41BYPAUTOdsAboveFixedWeir) Plant Bypass Flow over Fixed Weir 1 

(ST41BYPFLOW1dsInvalid) Calculated Bypass Flow 1 Signal Invalid 1 

(ST41BYPFLOW1dsHi) Calculated Bypass Flow 1 High 1 

(ST41BYPFLOW2dsInvalid) Calculated Bypass Flow 2 Signal Invalid 1 

(ST41BYPFLOW2dsHi) Calculated Bypass Flow 2 High 1 

FS-0260-001 
(ST41FSL0260001dsAlarm) 

Raw Sewage Flow Low 5 
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Tag Name Description SCADA Priority 

AIT-0260-001 
(ST41AIT0260001dsHi) 

High Influent pH 1 

AIT-0260-001 
(ST41AIT0260001dsLo) 

Low Influent pH 1 

AIT-0260-002 

(ST41AIT0260002dsHi) 

High Influent Conductivity 1 

5.12. History 

Tag Name Description Sample Time 

LIT-0260-001 Secondary Screens Inlet Chamber Level Indicating Transmitter 1 2 sec 

LIT-0260-003 Secondary Screens Inlet Chamber Level Indicating Transmitter 2 2 sec 

ZIT-0260-001 Plant Bypass Weir Penstock Position 2 sec 

LIT-0260-010 Secondary Screen Channel 1 Level Indicating Transmitter 2 sec 

LIT-0260-020 Secondary Screen Channel 2 Level Indicating Transmitter 2 sec 

LIT-0260-030 Secondary Screen Channel 3 Level Indicating Transmitter 2 sec 

SDR-0260-010 Secondary Screen 1 VSD Speed 30 sec 

SDR-0260-020 Secondary Screen 2 VSD Speed 30 sec 

SDR-0260-030 Secondary Screen 3 VSD Speed 30 sec 

FIT-0260-010 Bioreactor Feed Flow (Screened Sewage) Indicating Transmitter 2 sec 

FIT-0260-010 Calculated Bioreactor Feed Flow: Calculated Value by Flow Difference 2 sec 

FIT-0260-010 TWA Bioreactor Feed Flow: Time Weighted Average (TWA) 2 sec 

FIT-0260-010 Daily Bioreactor Feed Flow: Daily cumulative flow (ML/day) 30 sec 

FIT-0260-010 Yesterday Bioreactor Feed Flow: Yesterdays total flow (ML/day) Daily 

LIT-0260-001/003 Flow Plant Bypass Flow: Calculated Value by Level 2 sec 

LIT-0260-001/003 Flow 
(Difference) 

Plant Bypass Flow: Calculated Value by Flow Difference 2 sec 

LIT-0260-001/003 Flow 
TWA 

Plant Bypass Flow: Time Weighted Average (TWA) 2 sec 

LIT-0260-001/003 Daily 
Flow 

Plant Bypass Flow: Daily cumulative flow (ML/day) 30 sec 

LIT-0260-001/003 
Yesterdays Flow 

Plant Bypass Flow: Yesterdays total flow (ML/day) Daily 

LIT-0260-004 Screening Sluice Overflow Chamber Level Indicating 
Transmitter 

2 sec 

AIT-0260-001 Raw Sewage pH Analyser 2 sec 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 126 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 113 

AIT-0260-002 Raw Sewage Conductivity Analyser 2 sec 

 Standard Device Trends Various 

5.13. Start-up, Operation and Shutdown 

5.13.1. Secondary Screen Sequence 

5.13.1.1. Start Up Procedure 

 Ensure Secondary Screen Inlet penstocks are fully OPEN and outlet stop boards (visual 
verification only) are removed. 

 Ensure all inspection hatches and covers are CLOSED. 

 Ensure all equipment is in working order. 

 Ensure the Screenings Bin(s) (BN-0220-001/002) is in position. 

 Enable Secondary Screens, Sluice Washwater Valves, Screenings Chute Valves, and at least 
one of the two Washpresses.  If only one screen is available then enable the available screen. 

 Enable all service water solenoid valves for the Secondary Screens and the Washpresses. 

5.13.1.2. Planned Shut Down 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

Only one Secondary Screen should be off-line at any time. Planned maintenance should only be 
carried out during periods of dry weather flow.   

If major maintenance is required on a Secondary Screen, close the penstock upstream of the screen 
and insert the stop board downstream of the screen. Liquid contained within the channel should be 
removed with a suitable sump pump. This should be pumped to a location upstream of the 
adjoining screen channel.   

The maintenance contractor shall determine safe work procedures and conduct their own risk 
assessment, as directed by the person in control of the workplace at that time. 

5.13.1.3. Emergency Shut Down 

In the event of a complete power failure, all equipment will cease operation.  If sewage is still 
arriving at the Plant then the screens will gradually block up, causing the level to rise in the 
Secondary Screens Inlet Channel. If the level increases to the level of the Plant Bypass Weir, 
sewage will start overflowing the weir and bypass the plant. 
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6. PTA - Foul Liquor Pump Station 

6.1. Process Description 

The PTA Foul Liquor Pump Station receives the following waste streams from treatment processes 
within the plant: 

 Washwater and floor drain water from the two Washpresses and the Grit Classifier in the 
Preliminary Treatment Area. 

 Drain-down water from the Activated Carbon Scrubbers and Exhaust Stack in the Air 
Treatment Area. 

 Drainage from the Screened Sewage Flowmeter Pit. 

 Drainage from the MBR area including the MBR Vacuum system and air compressors. 

 CRAS and dewatering filtrate (this connection can be temporarily used to screen these lines 
if required (e.g. if debris enters Clarifier 4 during a storm event – these flows are normally 
directed to the MRAS channel)). 

Service water, for wash-down of the PTA Foul Liquor Pump Station, also enters the pump station. 

The pumps in the PTA Foul Liquor Pump Station return these flows to the Primary Screen Outlet 
Channel after the Primary Screens. 

The PTA Foul Liquor Pump Station comprises: 

 A below ground, concrete wet well 

 Two submersible pumps 

 Pump discharge pipe work 

 Instrumentation for pump control. 

Pump operation is controlled so as to maintain the liquid level in the wet well between defined 
levels. 

6.2. Reference Drawings 

6.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-0100-2750 PTA Foul Liquor Pump Station Plans and Sections  

IW-GDSTP-4A-CIV-0100-2751 PTA Foul Liquor Pump Station Details 
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6.2.2. Mechanical 

Drawing Number Description 

- - 

6.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0200-6405 PTA Foul Liquor Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6406 PTA Foul Liquor Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6605 PTA Foul Liquor Pump 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6606 PTA Foul Liquor Pump 2 – Termination Diagram 

PLC Terminations PNL-0290-010 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010- PTA Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0200-6307 PNL-0290-010 PTA RIO I/O Rack 5 Slot 7 Power Termination Diagram 

IW-GDSTP-4A-ELE-0200-6308 PNL-0290-010 PTA RIO I/O Rack 5 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0200-6314 PNL-0290-010 PTA RIO I/O Rack 6 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0200-6342 PNL-0290-010 PTA RIO I/O Field Device Termination Diagram-SHT 2 

IW-GDSTP-4A-ELE-0200-6343 PNL-0290-010 PTA RIO I/O Field Device Termination Diagram-SHT 3 

6.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5123 PTA Foul Liquor Pump Station 

6.3. Equipment 

6.3.1. Controlled Equipment 

Tag Name Description 

PU-0200-010 PTA Foul Liquor Pump 1 

PU-0200-020 PTA Foul Liquor Pump 2 
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6.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0200-010 PTA Foul Liquor Pump Wet Well 

6.3.3. Instrumentation 

Tag Name Description 

FS-0200-010 PTA Foul Liquor Pump 1 Flow Switch (Low) 

FS-0200-020 PTA Foul Liquor Pump 2 Flow Switch (Low) 

LIT-0200-010 PTA Foul Liquor Pump Station Level Indicating Transmitter 

LS-0200-010 PTA Foul Liquor Pump Station Level Switch (High-High) 

LS-0200-010 PTA Foul Liquor Pump Station Level Switch (High) 

LS-0200-010 PTA Foul Liquor Pump Station Level Switch (Low) 

LS-0200-010 PTA Foul Liquor Pump Station Level Switch (Low-Low) 

6.4. Equipment and Functionality Description 

There are two PTA Foul Liquor Pumps (PU-0200-010/020), which operate in duty/ standby 
configuration. 

6.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode of operation, control of the equipment is via local stop-start push buttons located 
adjacent to the equipment. All process interlocks are disabled in this mode. Only hard wired 
interlocks are active. Local control status alarm is indicated on the SCADA when this mode is 
selected. PLC control in this mode is limited to stop command only.  

6.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, equipment can be started 
individually but only in accordance with the auto sequence. All process interlocks are active and 
alarms are generated if equipment is started out of sequence. 

6.7. Operation in Auto 

A duty arbiter will rotate the duty function of the PTA Foul Liquor Pumps at a hardcoded time of 
day (TOD 1). A manual duty selector is also provided which allows the Operator to manually set 
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the duty order of the PTA Foul Liquor Pumps. When the duty selector has been placed in manual 
the automatic time of day change over will not occur. 

The duty PTA Foul Liquor Pump (PU-0200-010/020) starts when the PTA Foul Liquor Pump 
Station level exceeds the Duty Pump Start level. The duty PTA Foul Liquor Pump stops when the 
PTA Foul Liquor Pump Station level falls below the Duty Pump Stop level. The PTA Foul Liquor 
Pump Station is capable of pumping abnormally high flows that it might receive by starting the 
standby pump upon high wet well level conditions. The standby PTA Foul Liquor Pump starts 
when the PTA Foul Liquor Pump Station level exceeds the Standby Pump Start level. The standby 
PTA Foul Liquor Pump stops when the PTA Foul Liquor Pump Station level falls below the 
Standby Pump Stop level. 

If the PTA Foul Liquor Pump Station Level Switch High High (LS-0200-010) is triggered an alarm is raised, 
(PTA Foul Liquor PS Level High High Switch Alarm), and both the duty and standby pumps are started (if 
not already running). 

If the PTA Foul Liquor Pump Station Level Switch High (LS-0200-010) is triggered the duty pump 
is started (if not already running). 

If the PTA Foul Liquor Pump Station Level Switch Low (LS-0200-010) is triggered both duty and 
standby pumps are stopped (if running). 

If the PTA Foul Liquor Pump Station Level Switch Low Low (LS-0200-010) is triggered an alarm is raised, 
(PTA Foul Liquor PS Level Low Low Switch Alarm), and both the duty and standby pumps are stopped (if 
running). 

The Operator is not required to reset level alarms for the pumps to be available. 

An alarm shall be raised (PTA Foul Liquor Pump Station Level Switch Discrepancy) if either of the 
PTA Foul Liquor High or High High Level Switches (either LS-0200-010 (High) or LS-0200-010 
(High High)) and either of the Low or Low Low Level Switches (either LS-0200-010 (Low) or LS-
0200-010 (Low Low)) are active together for a set period of time (PTA Foul Liquor Level Switch 
Discrepancy Timer). 

An alarm shall be raised (PTA Foul Liquor Level Switch Run On) if either the High (LS-0200-010 
(High)) or the High High (LS-0200-010 (High High)) Level Switch in the PTA Foul Liquor Pump 
Station is active for a set period of time (PTA Foul Liquor Level Switch Run On Timer). 

The Level Indicating Transmitter (LIT-0200-010) is also used for monitoring pump station level 
and is trended by the SCADA. 
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If the PTA Foul Liquor Pump Station Level Switch High-High (LS-0200-010) is triggered, the 
Screenings Washpresses are inhibited or shutdown, after a PLC set delay, Washpress Inhibit Delay 
(Section 3.7.5). 

If both PTA Foul Liquor Pumps (PU-0200-010/020) are unavailable, or the PTA Foul Liquor Pump 
Station Level Switch High-High (LS-0200-010) is triggered, the following treatment processes are 
inhibited or shut down: 

 Grit Removal (Section 4.7.3) after a PLC set delay, Grit Classifier Inhibit Delay, 

 The MBR Vacuum System (See Volume 2) after a PLC set delay, MBR Vacuum Inhibit 
Delay,  

 The ATF system top up water supply (Section 24.4.2 ) after a PLC set delay, ATF Top Up 
Inhibit Delay, 

 CRAS and Dewatering Filtrate is to be returned direct to MRAS channel (this is normally the 
case) by manual valve adjustment. 

6.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.  

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max* 

Duty Pump Start** Start Duty Pump % (mRL) 0 (13.1) 100 (14.67) 50 (13.90) Operator 

Duty Pump Stop*** Stop Duty Pump % (mRL) 0 (13.1) 100 (14.67) 25 (13.50) Operator 

Standby Pump 
Start** 

Start Standby Pump % (mRL) 0 (13.1) 100 (14.67) 90 (14.51) Operator 

Standby Pump 
Stop*** 

Stop Standby Pump % (mRL) 0 (13.1) 100 (14.67) 40 (13.73) Operator 

*Range 13.1-14.67 mRL = 1.57m PTA Foul Liquor Pump Station Depth  
**Operators should ensure that the positions of the respective probes (High and High High) are above the respective 
SCADA adjustable set-points to provide the control of the pump station as intended.  
*** Operators should ensure that the positions of the respective probes (Low and Low Low) are below the respective 
SCADA adjustable set-points to provide the control of the pump station as intended. 

6.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function of 
PTA Foul Liquor Pumps 

hr:min 00:00 23:59 00:00 

No Flow delay 

FS-0200-010/020 

Time delay after starting pump for no-flow 
trigger 

sec 1 300 40 

Washpress Inhibit 
Delay 

Time delay to stop Washpress at LS-0200-
010 High High 

sec 1 300 30 

Grit Classifier Inhibit 
Delay 

Time delay to stop Grit Classifier at LS-
0200-010 High High 

sec 1 300 30 

MBR Vacuum Inhibit 
Delay 

Time delay to stop MBR Vacuum at LS-
0200-010 High High 

sec 1 300 60 

ATF Top Up Inhibit 
Delay 

Time delay to stop ATF Top Up at LS-
0200-010 High High 

sec 1 300 30 

PTA Foul Liquor 
Level Switch 
Discrepancy Timer 

Delay time before the PTA Foul Liquor 
Level Switch Discrepancy alarm is raised 

sec 0 300 60 

PTA Foul Liquor 
Level Switch Run On 
Timer 

Delay time before the PTA Foul Liquor 
Level Switch Run On alarm is raised 

min 0 60 30 

 

6.10. Interlocks and Faults 

Related Process Event Action 

Primary Screens If the PTA Foul Liquor Pump Station Level 
Switch High-High is triggered 

Inhibit Primary Screens from operating 
(Section 3.7.1) 

Screenings Washpresses If the PTA Foul Liquor Pump Station Level 
Switch High-High is triggered 

Inhibit Screenings Washpress from 
starting (Section 3.7.5) 

Grit Removal If the PTA Foul Liquor Pump Station Level 
Switch High-High is triggered 

Inhibit Grit Removal Sequence (Section 
4.7.3) 

MBR Vacuum System If the PTA Foul Liquor Pump Station Level 
Switch High-High is triggered 

Inhibit the MBR Vacuum System 
(Volume 2) 

ATF Top Up If the PTA Foul Liquor Pump Station Level 
Switch High-High is triggered 

Inhibit the ATF Top Up (Section 
24.7.3.1) 
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6.11. SCADA Alarms 

Tag Name Description SCADA Priority 

PU-0200-010  

(ST41PU0200010dsF2Start) PTA Foul Liquor Pump 1 Fail to Start/Stop 1 

PU-0200-010  

(ST41PU0200010dsEstop) PTA Foul Liquor Pump 1 Emergency Stop 1 

PU-0200-010  

(ST41PU0200010dsTOLoad) PTA Foul Liquor Pump 1 Thermal Overload 1 

PU-0200-010  
(ST41PU0200010dsThermistor) PTA Foul Liquor Pump 1 Thermistor Fault 1 

PU-0200-010  

(ST41PU0200010dsIsolated) PTA Foul Liquor Pump 1 Isolated 1 

PU-0200-010  

(ST41PU0200010dsMotorProtect) PTA Foul Liquor Pump 1 Motor Protection Alarm 1 

PU-0200-010  

(ST41PU0200010dsLowFlow) PTA Foul Liquor Pump 1 Low Flow Fault 1 

PU-0200-010  

(ST41PU0200010dsNotRemote) PTA Foul Liquor Pump 1 Not Remote 1 

PU-0200-010  

(ST41PU0200010dsSimoFault) PTA Foul Liquor Pump 1 Simocode Fault 1 

PU-0200-010 

(ST41PU0200010dsSimoWarn) PTA Foul Liquor Pump 1 Simocode Warning 1 

(ST41MCCPB1dsPB016) PTA Foul Liquor Pump 1 Comms Fault 1 

PU-0200-020  

(ST41PU0200020dsF2Start) PTA Foul Liquor Pump 2 Fail to Start/Stop 1 

PU-0200-020  

(ST41PU0200020dsEstop) PTA Foul Liquor Pump 2 Emergency Stop 1 

PU-0200-020  

(ST41PU0200020dsTOLoad) PTA Foul Liquor Pump 2 Thermal Overload 1 

PU-0200-020  

(ST41PU0200020dsThermistor) PTA Foul Liquor Pump 2 Thermistor Fault 1 

PU-0200-020  

(ST41PU0200020dsIsolated) PTA Foul Liquor Pump 2 Isolated 1 
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Tag Name Description SCADA Priority 

PU-0200-020  

(ST41PU0200020dsMotorProtect) PTA Foul Liquor Pump 2 Motor Protection Alarm 1 

PU-0200-020  

(ST41PU0200020dsLowFlow) PTA Foul Liquor Pump 2 Low Flow Fault 1 

PU-0200-020  

(ST41PU0200020dsNotRemote) PTA Foul Liquor Pump 2 Not Remote 1 

PU-0200-020  

(ST41PU0200020dsSimoFault) PTA Foul Liquor Pump 2 Simocode Fault 1 

PU-0200-020 

(ST41PU0200020dsSimoWarn) PTA Foul Liquor Pump 2 Simocode Warning 1 

(ST41MCCPB2dsPB005) PTA Foul Liquor Pump 2 Comms Fault 1 

PU-0200-010/020  

(ST41PU02000DTYdsPumpAvail) PTA Foul Liquor Pump Station No Pump Available 1 

LIT-0200-010  

(ST41LIT0200010dsInvalid) PTA Foul Liquor PS Level Signal Invalid 1 

LS-0200-010  

(ST41LSH0200010dsAlarm) PTA Foul Liquor PS Level High Switch Alarm 5 

LS-0200-010  

(ST41LSHH0200010dsAlarm) PTA Foul Liquor PS Level High High Switch Alarm 1 

LS-0200-010  

(ST41LSL0200010dsAlarm) PTA Foul Liquor PS Level Low Switch Alarm 5 

LS-0200-010  
(ST41LSLL0200010dsAlarm) PTA Foul Liquor PS Level Low Low Switch Alarm 5 

(ST41MCCPB1dsPB016) PTA Foul Liquor Pump 1 Simocode Comms Fault 5 

(ST41MCCPB2dsPB005) PTA Foul Liquor Pump 2 Simocode Comms Fault 5 

LSLL-0200-010/LSL-0200-010 and 
LSHH-0200-010/LSH-0200-010 

PTA Foul Liquor Level Switch Discrepancy 1 

LSH-0200-010/LSHH-0200-010 PTA Foul Liquor Level Switch Run On 1 

(ST41MES0290010dsFault) PTA Remote IO Switch Switch Fault 1 

(ST41MES0290010dsPort01) PTA Remote IO Switch Port 1 Fault 1 

(ST41MES0290010dsPort02) PTA Remote IO Switch Port 2 Fault 1 

(ST41MES0290010dsPort03) PTA Remote IO Switch Port 3 Fault 1 
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Tag Name Description SCADA Priority 

(ST41MES0290010dsPort04) PTA Remote IO Switch Port 4 Fault 1 

(ST41MES0290010dsPort05) PTA Remote IO Switch Port 5 Fault 1 

(ST41MES0290010dsPort06) PTA Remote IO Switch Port 6 Fault 1 

(ST41MES0290010dsRingFault) PTA Remote IO Switch Ring Break 1 

(ST41PNL0290010dsPS1Fail) PTA RIO Panel 24V Power Supply 1 Power Fail 1 

(ST41PNL0290010dsPS2Fail) PTA RIO Panel 24V Power Supply 2 Power Fail 1 

(ST41MCCPB1dsPB016) PTA RIO Panel 24V Power Supply 1 Fail 1 

(ST41MCCPB2dsPB005) PTA RIO Panel 24V Power Supply 2 Fail 1 

6.12. History 

Tag Name Description Sample Time 

LIT-0200-010 PTA Foul Liquor Pump Station Level Indicating 
Transmitter 

5 sec 

 Standard device trends Various 

 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 136 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 123 

7. Amenities Pump Station 

7.1. Process Description 

The Amenities Pump Station receives the following waste streams: 

 Drainage from the existing Laboratory sewer 

 Drainage from the refurbished & extended Administration and Control Building 

The pumps in the Amenities Pump Station return these flows to the DN750 Inlet Rising Main prior 
to entering the Inlet Works Receival Chamber. 

The Amenities Pump Station comprises: 

 A below ground, 1.2 m diameter FRP wet well 

 Two submersible pumps 

 Pump discharge pipework 

 Instrumentation for pump control. 

Pump operation is controlled so as to maintain the liquid level in the wet well between defined 
levels. 

7.2. Reference Drawings 

7.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-0100-2710 Laboratory/Administration Package Pump Station General Equipment 

7.2.2. Mechanical 

Drawing Number Description 

- - 

7.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0200-6407 Amenities Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0200-6408 Amenities Pump 2 – Schematic Diagram 
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IW-GDSTP-4A-ELE-0200-6607 Amenities Pump 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0200-6608 Amenities Pump 2 – Termination Diagram 

PLC  Terminations PNL-1190-020 

IW-GDSTP-4A-ELE-1190-6211 PNL-1190-020- Control Room RIO Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1190-6212 PNL-1190-020- Control Room RIO Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1190-6371 PNL-1190-020- Control Room RIO I/O Rack 14 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6372 PNL-1190-020- Control Room RIO I/O Rack 14 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6377 PNL-1190-020- Control Room RIO I/O Rack 14 Slot 8 Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6391 PNL-1190-020- Control Room RIO I/O Field Device Termination Diagram 
– SHT 1 

7.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5124 Amenities Pump Station 

7.3. Equipment 

7.3.1. Controlled Equipment 

Tag Name Description 

PU-0200-110 Amenities Pump 1 

PU-0200-120 Amenities Pump 2 

7.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0200-100 Amenities Pump Station 

7.3.3. Instrumentation 

Tag Name Description 

FS-0200-110 Amenities Pump 1 Flow Switch (Low) 

FS-0200-120 Amenities Pump 2 Flow Switch (Low) 
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LIT-0200-100 Amenities Pump Station Level Indicating Transmitter 

LS-0200-100 Amenities Pump Station Level Switch (High-High) 

LS-0200-100 Amenities Pump Station Level Switch (High) 

LS-0200-100 Amenities Pump Station Level Switch (Low) 

LS-0200-100 Amenities Pump Station Level Switch (Low-Low) 

7.4. Equipment and Functionality Description 

There are two Amenities Pumps (PU-0200-110/120), which operate in duty/ standby configuration. 
A duty arbiter provides automatic cycling of the duty pump once per day at a hardcoded time of 
day (TOD1). A manual duty selector is also provided which allows the Operator to manually set the 
duty order of the Amenities Pumps. When the duty selector has been placed in manual the 
automatic time of day change over will not occur. 

7.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode of operation, control of the equipment is via local stop-start push buttons located 
adjacent to the equipment. All process interlocks are disabled in this mode. Only hard wired 
interlocks are active. Local control status alarm is indicated on the SCADA when this mode is 
selected. PLC control in this mode is limited to stop command only.  

7.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, equipment can be started 
individually but only in accordance with the auto sequence. All process interlocks are active and 
alarms are generated if equipment is started out of sequence. 

7.7. Operation in Auto 

The duty Amenities Pump (PU-0200-110/120) starts when the Amenities Pump Station level 
exceeds the Duty Pump Start level. The duty Amenities Pump stops when the Amenities Pump 
Station level falls below the Stop Duty Pump level. The Amenities Pump Station is capable of 
pumping abnormally high flows that it might receive by starting the standby pump upon high wet 
well level conditions. The standby Amenities Pump starts when the Amenities Pump Station level 
exceeds the Standby Pump Start level. The standby Amenities Pump stops when the Amenities 
Pump Station level falls below the Standby Pump Stop level. 
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If the Amenities Pump Station Level Switch High High (LS-0200-100) is triggered an alarm is 
raised, Amenities PS Level High High Switch Alarm, and both the duty and standby pumps are 
started (if not already running). 

If the Amenities Pump Station Level Switch High (LS-0200-100) is triggered the duty pump is 
started (if not already running). 

If the Amenities Pump Station Level Switch Low (LS-0200-100) is triggered both duty and standby 
pumps are stopped (if running). 

If the Amenities Pump Station Level Switch Low Low (LS-0200-100) is triggered an alarm is 
raised, Amenities PS Level Low Low Switch Alarm, and both the duty and standby pumps are 
stopped (if running). 

The Operator is not required to reset level alarms for the pumps to be available. 

An alarm shall be raised (Amenities PS Level Switch Discrepancy) if either of the Amenities Pump 
Station High or High High Level Switches (either LS-0200-100 (High) or LS-0200-100 (High 
High)) and either of the Low or Low Low Level Switches (either LS-0200-100 (Low) or LS-0200-
100 (Low Low)) are active together for a set period of time (Amenities Pumps Level Switch 
Discrepancy Timer). 

An alarm shall be raised (Amenities PS Level Switch Run On) if either the High (LS-0200-100 
(High)) or the High High (LS-0200-100 (High High)) Level Switch in the Amenities Pump Station 
is active for a set period of time (Amenities PS Level Switch Run On Timer). 

The Level Indicating Transmitter (LIT-0200-100) is also used for monitoring pump station level 
and is trended by the SCADA. 

If both Amenities Pumps (PU-0200-110/120) are unavailable, an alarm is provided through the 
SCADA. 

7.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max* 

Duty Pump Start Start Duty Pump % 
(mRL) 

0  
(14.75) 

 100 
(15.85) 

40 
(15.19) 

Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max* 

Standby Pump Start Start Standby Pump %  
(mRL) 

0 
(14.75) 

100 
(15.85) 

80 
(15.63) 

Operator 

Stop Standby Pump Stop Duty & Standby Pump %  
(mRL) 

0 
(14.75) 

100 
(15.85) 

41 
(15.20) 

Operator 

Stop Duty Pump Stop Duty & Standby Pump %  
(mRL) 

0 
(14.75) 

100 

(15.85) 

41 
(15.20) 

Operator 

* Range 14.75-15.85 mRL = 1.1m Amenities Pump Station Depth 
**Operators should ensure that the positions of the respective probes (High and High High) are above the respective 
SCADA adjustable set-points to provide control of the pump station as intended.  
*** Operators should ensure that the positions of the respective probes (Low and Low Low) are below the respective 
SCADA adjustable set-points to provide control of the pump station as intended. 

7.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

TOD1 Time of Day to switch duty function of the 
Amenities Pumps 

hr:mm 00:00 23:59 00:00 

No Flow delay 
FS-0200-110/120 

Time delay after starting pump for no-flow 
trigger 

sec 1 300 5 

Amenites Pumps 
Level Switch 
Discrepancy Timer 

Delay time before the Amenities Pumps 
Level Switch Discrepancy alarm is raised 

sec 0 300 60 

Amenities Pumps 
Level Switch Run On 
Timer 

Delay time before the Amenities Pumps 
Level Switch Run On alarm is raised 

min 0 60 30 

7.10. SCADA Alarms 

Tag Name Description SCADA Priority 

PU-0200-110  

(ST41PU0200110dsF2Start) 

Amenities Pump 1 Fail to Start/Stop 5 

PU-0200-110  

(ST41PU0200110dsEstop) 

Amenities Pump 1 Emergency Stop 1 
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Tag Name Description SCADA Priority 

PU-0200-110  

(ST41PU0200110dsTOLoad) 

Amenities Pump 1 Thermal Overload 5 

PU-0200-110  
(ST41PU0200110dsThermistor) 

Amenities Pump 1 Thermistor Fault 5 

PU-0200-110  

(ST41PU0200110dsIsolated) 

Amenities Pump 1 Isolated 5 

PU-0200-110  

(ST41PU0200110dsLowFlow) 

Amenities Pump 1 Low Flow Fault 5 

PU-0200-110  

(ST41PU0200110dsNotRemote) 

Amenities Pump 1 Not Remote 5 

PU-0200-110  

(ST41PU0200110dsSimoFault) 

Amenities Pump 1 Simocode Fault 5 

PU-0200-110  
(ST41PU0200110dsSimoWarn) 

Amenities Pump 1 Simocode Warning 5 

PU-0200-120  

(ST41PU0200120dsF2Start) 

Amenities Pump 2 Fail to Start/Stop 5 

PU-0200-120  

(ST41PU0200120dsEstop) 

Amenities Pump 2 Emergency Stop 1 

PU-0200-120  

(ST41PU0200120dsTOLoad) 

Amenities Pump 2 Thermal Overload 5 

PU-0200-120  

(ST41PU0200120dsThermistor) 

Amenities Pump 2 Thermistor Fault 5 

PU-0200-120  

(ST41PU0200120dsIsolated) 

Amenities Pump 2 Isolated 5 

PU-0200-120  

(ST41PU0200120dsLowFlow) 

Amenities Pump 2 Low Flow Fault 5 

PU-0200-120  

(ST41PU0200120dsNotRemote) 

Amenities Pump 2 Not Remote 5 

PU-0200-120  

(ST41PU0200120dsSimoFault) 

Amenities Pump 2 Simocode Fault 5 

PU-0200-120  

(ST41PU0200120dsSimoWarn) 

Amenities Pump 2 Simocode Warning 5 
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Tag Name Description SCADA Priority 

PU-0200-110/120  

(ST41PU02001DTYdsPumpAvail) 

Amenities Pump Station No Pump Available 1 

LIT-0200-100  
(ST41LIT0200100dsInvalid) 

Amenities PS Level Signal Invalid 5 

LS-0200-100  

(ST41LSHH0200100dsAlarm) 
Amenities PS Level High High Switch Alarm 1 

LS-0200-100  

(ST41LSLL0200100dsAlarm) 
Amenities PS Level Low Low Switch Alarm 1 

LS-0200-100 (Low Low/Low) and LS-
0200-100 (High High/High) 

Amenities PS Level Switch Discrepancy 1 

LS-0200-100 (High High/High) Amenities PS Level Switch Run On 1 

(ST41MCCPB1dsPB014) Amenities Pump 1 Simocode Comms Fault 5 

(ST41MCCPB2dsPB015) Amenities Pump 2 Simocode Comms Fault 5 

7.11. History 

Tag Name Description Sample Time 

LIT-0200-100 Amenities Pump Station Level Indicating Transmitter 2 sec 

 Standard device trends Various 
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8. Bioreactor 

8.1. Process Description 

Sewage from the Secondary Screens flows to the Bioreactor. The Bioreactor comprises the 
Anaerobic Tanks, Oxidation Ditch and Secondary Bioreactor configured as follows: 

 A RAS De-Aeration Zone (TK-0510-010) with mixer 

 Three Anaerobic Zones (TK-0510-020/030/040) each with a mixer 

 An Oxidation Ditch (TK-0510-050) with mixers and a scum  diverter / modulating penstock 
weir 

 Two Swing Zones (TK-0510-100/110) which can operate either as aerobic or anoxic zones. 
If emergency overflow of mixed liquor to the Clarifier occurs, both swing zones will 
automatically be switched to anoxic mode and the mixers inhibited from starting  

 A Final Anoxic Zone (TK-0510-120) with mixer 

 Five MBR Feed (or Lift) Pumps 

 A Bioreactor WAS/Scum Pump Station (TK-0530-010) with submersible pumps and 
actuated weir penstock 

 Dosing of alum (for phosphorus removal), methanol (as supplemental carbon source) and 
caustic (for pH control) is provided. 

The MBR Tank is fed mixed liquor from the Bioreactor and includes: 

 Six MBR Trains (TK-0640-010/020/030/040/050/060) each with 7 membrane  cassettes 

 A MRAS Tank (TK-0600-002) 

 A MWAS/Scum Well (TK-0620-020) and actuated weir penstock 

8.2. Reference Drawings 

8.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-1475 Oxidation Ditch / Bioreactor Pipe Work Connection Details SHT 1 of 2  

8.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0500-2140 Oxidation Ditch / Bioreactor General Arrangement   
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IW-GDSTP-4A-MEC-0500-2141 Oxidation Ditch / Bioreactor Sections – Sheet 1   

IW-GDSTP-4A-MEC-0500-2142 Oxidation Ditch / Bioreactor Sections – Sheet 2 

IW-GDSTP-4A-MEC-0500-2143 Oxidation Ditch / Bioreactor Mixer Details  

IW-GDSTP-4A-MEC-0500-2145 Oxidation Ditch / Bioreactor Details – Sheet 2  

IW-GDSTP-4A-MEC-0500-2240 Secondary Anoxic Tank General Arrangement  

IW-GDSTP-4A-MEC-0500-2243 Secondary Anoxic Tank Details - Sheet 1   

IW-GDSTP-4A-MEC-0500-2244 Secondary Anoxic Tank Details - Sheet 2 

8.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0500-6410 RAS De-Aeration Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6411 Anaerobic Zone 1 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6412 Anaerobic Zone 2 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6413 Anaerobic Zone 3 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6414 Oxidation Ditch Mixer 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6415 Oxidation Ditch Mixer 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6416 Oxidation Ditch Mixer 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6417 Oxidation Ditch Mixer 4 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6418 Swing Zone 1 Mixer 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6420 Swing Zone 2 Mixer 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6422 Final Anoxic Zone Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6435 Bioreactor WAS/Scum Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6436 Bioreactor WAS/Scum Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6437 MBR1 Feed Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6438 MBR1 Feed Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6439 MBR1 Feed Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6440 MBR1 Feed Pump 4 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6441 MBR1 Feed Pump 5 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6610 RAS De-Aeration Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6611 Anaerobic Zone 1 Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6612 Anaerobic Zone 2 Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6613 Anaerobic Zone 3 Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6614 Oxidation Ditch Mixer 1 –Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A-ELE-0500-6615 Oxidation Ditch Mixer 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6616 Oxidation Ditch Mixer 3 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6617 Oxidation Ditch Mixer 4 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6618 Swing Zone 1 Mixer 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6620 Swing Zone 2 Mixer 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6622 Final Anoxic Zone Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6635 Bioreactor WAS/Scum Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6636 Bioreactor WAS/Scum Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6637 MBR1 Feed Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6638 MBR1 Feed Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6639 MBR1 Feed Pump 3 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6640 MBR1 Feed Pump 4 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6641 MBR1 Feed Pump 5 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6450 Bioreactor Was/Scum Penstock (Modulating) 

IW-GDSTP-4A-ELE-0600-6440 MRAS Scum Penstock (Modulating) 

PLC Terminations PNL-0590-010 

IW-GDSTP-4A-ELE-0590-6201 PNL-0590-010-Bioreactor RIO Power Schematic Diagram 
Sheet 1 

IW-GDSTP-4A-ELE-0590-6201 PNL-0590-010-Bioreactor RIO Power Schematic Diagram 
Sheet 1 

IW-GDSTP-4A-ELE-0590-6301 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 4 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6302 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 4 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6303 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 5 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6304 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 5 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6305 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 6 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6306 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 7 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6307 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 8 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6308 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 9 
Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A-ELE-0590-6309 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 10 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6310 PNL-0590-010-Bioreactor RIO I/O Rack 8 Slot 11 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6311 PNL-0590-010-Bioreactor RIO I/O Rack 9 Slot 4 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6312 PNL-0590-010-Bioreactor RIO I/O Rack 9 Slot 5 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6313 PNL-0590-010-Bioreactor RIO I/O Rack 9 Slot 6 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6341 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 1 

IW-GDSTP-4A-ELE-0590-6342 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 2 

IW-GDSTP-4A-ELE-0590-6343 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 3 

IW-GDSTP-4A-ELE-0590-6344 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 4 

IW-GDSTP-4A-ELE-0590-6345 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 5 

IW-GDSTP-4A-ELE-0590-6346 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 6 

IW-GDSTP-4A-ELE-0590-6347 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 7 

IW-GDSTP-4A-ELE-0590-6348 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 8 

IW-GDSTP-4A-ELE-0590-6349 PNL-0590-010-Bioreactor RIO I/O Field Device 
Termination Diagram - SHT 9 

IW-GDSTP-4A-ELE-0690-6313 PNL-0690-010-MBR PLC I/O Rack 2 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-0690-6344 PNL-0690-010-MBR PLC I/O Device Termination 
Diagram – SHT 4 

8.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0500-5140 Bioreactor 1 Sheet 1 

IW-GDSTP-4A-PRO-0500-5141 Bioreactor 1 Sheet 2 
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Drawing Number Description 

IW-GDSTP-4A-PRO-0500-5142 Bioreactor 1 Sheet 3 

IW-GDSTP-4A-PRO-0500-5143 Bioreactor 1 Sheet 4 

IW-GDSTP-4A-PRO-0600-5160 MBR 1 Arrangement 

8.3. Equipment 

8.3.1. Controlled Equipment 

Tag Name Description 

MX-0510-010 RAS De-Aeration Zone Mixer 

MX-0510-020 Anaerobic Zone 1 Mixer 

MX-0510-030 Anaerobic Zone 2 Mixer 

MX-0510-040 Anaerobic Zone 3 Mixer 

MX-0510-051 Oxidation Ditch Mixer 1 

MX-0510-052 Oxidation Ditch Mixer 2 

MX-0510-053 Oxidation Ditch Mixer 3 

MX-0510-054 Oxidation Ditch Mixer 4 

MX-0510-101 Swing Zone 1 Mixer 

MX-0510-111 Swing Zone 2 Mixer 

MX-0510-121 Final Anoxic Zone Mixer 

PU-0530-010 Bioreactor WAS/Scum Pump 1 

PU-0530-020 Bioreactor WAS/Scum Pump 2 

PU-0540-010 MBR Feed Pump 1 

PU-0540-020 MBR Feed Pump 2 

PU-0540-030 MBR Feed Pump 3 

PU-0540-040 MBR Feed Pump 4 

PU-0540-050 MBR Feed Pump 5 

SN-0510-006 Oxidation Ditch Alum Dosing Solenoid Valve 

SN-0510-004 Oxidation Ditch Methanol Dosing Solenoid Valve 

SN-0510-001 Swing Zone 1 Methanol Dosing Solenoid Valve 

SN-0510-002 Swing Zone 2 Methanol Dosing Solenoid Valve 

SN-0510-003 Swing Zone 1 Alum Dosing Solenoid Valve 
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Tag Name Description 

SN-0510-005 Final Anoxic Zone Alum Dosing Solenoid Valve 

VCA-0510-010 Aeration Zone 1 Aeration Control Valve 

VCA-0510-020 Aeration Zone 2 Aeration Control Valve 

VCA-0510-030 Aeration Zone 3 Aeration Control Valve 

VCA-0510-040 Aeration Zone 4 Aeration Control Valve 

VCA-0510-050 Aeration Zone 5 Aeration Control Valve 

VCA-0510-100 Swing Zone 1 Aeration Control Valve 

VCA-0510-110 Swing Zone 2 Aeration Control Valve 

VCA-0600-001 MBR WAS Control Valve 

PT-0530-010 Bioreactor Scum Actuated Penstock 

PT-0620-021 MRAS Scum Actuated Penstock 

SSH-0510-001 Bioreactor Safety Shower 1 

SSH-0510-002 Bioreactor Safety Shower 2 

SSH-0510-004 Bioreactor Safety Shower 4 

SSH-0510-005 Bioreactor Safety Shower 5 

SSH-0600-001 MBR Safety Shower 1 

SSH-0600-002 MBR Safety Shower 2 

SSH-0600-003 MBR Safety Shower 3 

SSH-0600-004 MBR Safety Shower 4 

Various Valves 

8.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0510-010 RAS De-Aeration Zone 

TK-0510-020 Anaerobic Zone 1 

TK-0510-030 Anaerobic Zone 2 

TK-0510-040 Anaerobic Zone 3 

TK-0510-050 Oxidation Ditch 

TK-0510-100 Swing Zone 1 

TK-0510-110 Swing Zone 2 
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Tag Name Description 

TK-0510-120 Final Anoxic Zone 

TK-0530-010 Bioreactor WAS/Scum PS 

TK-0600-001 MBR Feed Channel 

TK-0600-002 MBR 1 MRAS Tank 

TK-0620-020 MWAS Scum Well 

PT-0510-011 RAS De-Aeration Feed Penstock 

PT-0510-021 Anaerobic Zone 1 Feed Penstock 

WR-0510-001 Emergency Bypass Weir 

WR-0560-030 Final Anoxic Zone Scum Weir 

VPR-0510-001 Bioreactor Shower 1 Pressure Reduction Valve 

VPR-0510-003 Bioreactor Shower 4 Pressure Reduction Valve 

VPR-0510-004 Bioreactor Shower 2 Pressure Reduction Valve 

VPR-0510-005 Bioreactor Shower 5 Pressure Reduction Valve 

VPR-0600-001 MBR Shower 1 Pressure Reduction Valve 

VPR-0600-002 MBR Shower 2 Pressure Reduction Valve 

VPR-0600-003 MBR Shower 3 Pressure Reduction Valve 

VPR-0600-004 MBR Shower 4 Pressure Reduction Valve 

BND-1000-050 Oxidation Ditch Washdown Bund 

BND-1000-060 Secondary Bioreactor Washdown Bund  

8.3.3. Instrumentation 

Tag Name Description 

AIT-0510-031 Anaerobic Zone 2 pH Analyser 

AIT-0510-052 Oxidation Ditch Nitrate Analyser 

AIT-0510-010 Oxidation Ditch Dissolved Oxygen Analyser 1 

AIT-0510-020 Oxidation Ditch Dissolved Oxygen Analyser 2 

AIT-0510-030 Oxidation Ditch Dissolved Oxygen Analyser 3 

AIT-0510-040 Oxidation Ditch Dissolved Oxygen Analyser 4 

AIT-0510-050 Oxidation Ditch Dissolved Oxygen Analyser 5 

AIT-0510-053 Oxidation Ditch (Anoxic Zone) Dissolved Oxygen Analyser 
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Tag Name Description 

AIT-0510-055 Oxidation Ditch Ammonia Analyser 

AIT-0510-101 Swing Zone 1 Dissolved Oxygen Analyser 

AIT-0510-111 Swing Zone 2 Dissolved Oxygen Analyser 

AIT-0510-120 Final Anoxic Zone Ammonia Analyser 

AIT-0510-121 Final Anoxic Zone Nitrate Analyser 

AIT-0600-001 MBR Permeate Phosphate Analyser 

FIT-0510-010 Aeration Zone 1 Air Flow Indicating Transmitter 

FIT-0510-020 Aeration Zone 2 Air Flow Indicating Transmitter 

FIT-0510-030 Aeration Zone 3 Air Flow Indicating Transmitter 

FIT-0510-040 Aeration Zone 4 Air Flow Indicating Transmitter 

FIT-0510-050 Aeration Zone 5 Air Flow Indicating Transmitter 

FIT-0510-100 Swing Zone 1 Air Flow Indicating Transmitter 

FIT-0510-110 Swing Zone 2 Air Flow Indicating Transmitter 

FIT-0530-010 Bioreactor WAS/Scum Flow Indicating Transmitter 

ZSO-0510-010 Aeration Zone 1 Aeration Control Valve Position Switch Open 

ZSC-0510-010 Aeration Zone 1 Aeration Control Valve Position Switch Closed 

ZIT-0510-010 Aeration Zone 1 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-020 Aeration Zone 2 Aeration Control Valve Position Switch Open 

ZSC-0510-020 Aeration Zone 2 Aeration Control Valve Position Switch Closed 

ZIT-0510-020 Aeration Zone 2 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-030 Aeration Zone 3 Aeration Control Valve Position Switch Open 

ZSC-0510-030 Aeration Zone 3 Aeration Control Valve Position Switch Closed 

ZIT-0510-030 Aeration Zone 3 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-040 Aeration Zone 4 Aeration Control Valve Position Switch Open 

ZSC-0510-040 Aeration Zone 4 Aeration Control Valve Position Switch Closed 

ZIT-0510-040 Aeration Zone 4 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-050 Aeration Zone 5 Aeration Control Valve Position Switch Open 

ZSC-0510-050 Aeration Zone 5 Aeration Control Valve Position Switch Closed 

ZIT-0510-050 Aeration Zone 5 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-100 Swing Zone 1 Aeration Control Valve Position Switch Open 
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Tag Name Description 

ZSC-0510-100 Swing Zone 1 Aeration Control Valve Position Switch Closed 

ZIT-0510-100 Swing Zone 1 Aeration Control Valve Position Indicating Transmitter 

ZSO-0510-110 Swing Zone 2 Aeration Control Valve Position Switch Open 

ZSC-0510-110 Swing Zone 2 Aeration Control Valve Position Switch Closed 

ZIT-0510-110 Swing Zone 2 Aeration Control Valve Position Indicating Transmitter 

ZSO-0530-010 Bioreactor WAS/Scum Pump Station Feed Penstock Position Switch Open 

ZSC-0530-010 Bioreactor WAS/Scum Pump Station Feed Penstock Position Switch Closed 

ZIT-0530-010 Bioreactor WAS/Scum Pump Station Feed Penstock Position Indicating Transmitter 

ZSO-0620-021 MWAS Scum Well Feed Penstock Position Switch Open 

ZSC-0620-021 MWAS Scum Well Feed Penstock Position Switch Closed 

ZIT-0620-021 MWAS Scum Well Feed Penstock Position Indicating Transmitter 

LIT-0510-010 Oxidation Ditch Level Indicating Transmitter 

LS-0530-010 Bioreactor WAS/Scum Pump Station Level Switch (High-High) 

LS-0530-010 Bioreactor WAS/Scum Pump Station Level Switch (High) 

LS-0530-010 Bioreactor WAS/Scum Pump Station Level Switch (Low) 

LS-0530-010 Bioreactor WAS/Scum Pump Station Level Switch (Low-Low) 

LIT-0530-010 Bioreactor WAS/Scum Pump Station Level Indicating Transmitter 

FS-0530-010 Bioreactor WAS/Scum Pump 1 Flow Switch (Low) 

FS-0530-020 Bioreactor WAS/Scum Pump 2 Flow Switch (Low) 

PS-0510-001 Bioreactor Safety Shower Pressure Switch (Low) 

PS-0510-002 Bioreactor Safety Shower Pressure Switch (Low) 

PS-0510-003 Bioreactor  Saftey Shower Pressure Switch (Low) 

PS-0510-004 Bioreactor Safety Shower Pressure Switch (Low) 

PS-0510-005 Bioreactor Safety Shower Pressure Switch (Low) 

PS-0600-001 MBR Safety Shower Pressure Switch (Low) 

PS-0600-002 MBR Safety Shower Pressure Switch (Low) 

PS-0600-003 MBR Safety Shower Pressure Switch (Low) 

PS-0600-004 MBR Safety Shower Pressure Switch (Low) 

LS-0510-110 Swing Zone 2 Level Switch (High-High) 

LS-0510-110 Swing Zone 2 Level Switch (High) 
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Tag Name Description 

LS-0510-110 Swing Zone 2 Level Switch (Low) 

LS-0510-110 Swing Zone 2 Level Switch (Low-Low) 

LIT-0510-110 Swing Zone 2 Level Indicating Transmitter 

LS-0540-010 MBR Feed Pump 1 Level Switch (Low) 

LS-0540-020 MBR Feed Pump 2 Level Switch (Low) 

LS-0540-030 MBR Feed Pump 3 Level Switch (Low) 

LS-0540-040 MBR Feed Pump 4 Level Switch (Low) 

LS-0540-050 MBR Feed Pump 5 Level Switch (Low) 

8.4. Equipment and Functionality Description 

The Bioreactor is comprised of several functional areas. These are described below. 

The Bioreactor and MBR areas are equipped with five and four safety showers respectively. Each 
shower has a pressure switch to indicate if there is insufficient pressure to correctly operate the 
shower. 

8.4.1. Mixers 

The RAS De-Aeration Zone Mixer (MX-0510-010) and the Anaerobic Zone Mixers (MX-0510-
020/030/040) normally operate continuously to keep the biomass in suspension and hence ensure 
efficient biological action. However the control system also enables intermittent operation of these 
mixers to reduce overall plant power consumption. 

The Oxidation Ditch Mixers (MX-0510-051/052/053/054) provide for the rotation of mixed liquor 
around the oxidation ditch through the aerobic and anoxic zones. The oxidation ditch mixers are 
equipped with VSDs to enable the speed of each mixer to be varied. Also the number of operating 
oxidation ditch mixers can be varied, which in combination with varying the mixer speed, will 
control the recycle rate around the oxidation ditch. 

Each Swing Zone Mixer (MX-0510-101/111) will operate when the associated Swing Zone (TK-
0510-100/110) is anoxic (not aerated) to keep the biomass in suspension and will stop operating 
when the associated Swing Zone is aerobic (being aerated) because the aeration will provide 
sufficient mixing. 

The Final Anoxic Zone Mixer (MX-0510-121) will operate continuously to ensure that the feed to 
the MBR Tank is consistent. 
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8.4.2. Mixed Liquor Recycle 

In the oxidation ditch the rate of mixed liquor recycle is controlled by the mixers (MX-0510-
051/052/053/054). Varying the speed and number of operating mixers controls the liquid velocity 
around the ditch. The oxidation ditch mixers have two auto modes of control: Nitrate Feedback, 
and Diurnal Schedule. 

8.4.3. Aeration 

Aeration air is provided to each of the five aeration zones within the oxidation ditch and to the two 
swing zones (at the Secondary Bioreactor). 

The bioreactor is designed to be fully aerated to promote contact between the micro-organisms and 
the substrate and to ensure adequate oxygen transfer to maintain aerobic conditions. 

Aeration is provided to the mixed liquor through a diffused aeration system. Aeration grids are 
located on the floor of each of the above zones and are fed via an actuated control valve to each 
zone. Manual isolating valves are provided for each grid. The actuated valves are automatically 
controlled to ensure that the required dissolved oxygen concentration is maintained in each zone. 
Each zone has a dissolved oxygen probe to monitor the dissolved oxygen concentration. Control 
logic specific to bioreactor aeration can be found in Section 8.7.5. 

Air is supplied to the grids by the aeration blowers. The control logic for the Bioreactor Aeration 
Blowers can be found in Section 9. 

8.4.4. MBR Feed Pumps 

The MBR Feed Pumps (PU-0540-010/020/030/040/050) pump mixed liquor from the Final Anoxic 
Zone to the MBR Feed Channel. Mixed Liquor flows from the MBR common feed channel to each 
membrane train via Penstocks, PT-0640-013/023/033/043/053/063. Permeate is removed from the 
mixed liquor by the membranes. The remaining concentrated mixed liquor will overflow from each 
MBR Train into the MBR MRAS Tank from where it will flow back to the Anaerobic Zone of the 
Bioreactor via the RAS De-Aeration Zone. For any given permeate flow rate, changing the flow of 
mixed liquor that is pumped to the MBR Trains will change the MRAS flow. 

There are five MBR Feed Pumps, four duty pumps with one standby pump, each equipped with a 
VSD. There are two modes of control: Flow Pacing and Diurnal Flow Schedule (refer Section 
8.7.6). 
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8.4.5. Bioreactor WAS/Scum Pumps 

The Bioreactor WAS/Scum Pumps (PU-0530-010/020) pump the contents of the Bioreactor 
WAS/Scum Pump Station (TK-0530-010) to the Aerobic Digester or to the DWAS Buffer Tank. 
This includes scum from the Oxidation Ditch, scum from the Final Anoxic Zone, and MBR WAS 
and scum from the MRAS Tank. 

Scum is removed from the Oxidation Ditch via a modulating penstock weir (PT-0530-010) for a set 
amount of time once a day. Scum removal from the Final Anoxic occurs via a static weir (WR-
0560-030) whenever the liquid level in the Final Anoxic Zone is above the weir level (and the 
manual valve is open). Finally, scum is removed from the MRAS Tank via a modulating penstock 
weir (PT-0620-021) for a set amount of time once a day. WAS is removed from the MRAS Tank 
via this weir and the MWAS Actuated Valve (VCA-0600-001). 

WAS/Scum may also be directly wasted from the Bioreactor WAS/Scum Pump Station to the 
DWAS Buffer Tank (TK-0420-010), thus bypassing the Aerobic Digester see Section 17.7.5 for 
control sequence.   

There are two Bioreactor WAS/Scum Pumps in duty/standby arrangement.  They operate to 
remove the combined scum and mixed liquor from the Bioreactor WAS/Scum Pump Station. The 
mass of biological sludge that is removed by the Bioreactor WAS/Scum Pumps (Section 8.7.7) will 
determine the sludge age of the process. 

8.4.6. Clarifier 4 Bypass Operation 

In the event that the water level within the secondary anoxic zone is detected as rising to within the 
bypass weir level, all mixers within the secondary anoxic zone (MX-0510-101/111/121) are 
stopped and inhibited from running until the water level recedes to a lower level.  This minimises 
the amount of solids discharged to Clarifier 4 in the event that a bypass does occur. 

8.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  
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8.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

8.7. Operation in Auto 

8.7.1. De-Aeration Zone and Anaerobic Zone Mixers 

Typically the RAS De-Aeration Zone mixer (MX-0510-010) and the Anaerobic Zone Mixers (MX-
0510-020/030/040) will operate continuously. However they can be operated intermittently to 
reduce power consumption. 

The Operator selects one of two Process Operating Modes which controls all of the mixers in the 
De-Aeration Zone and the three Anaerobic Zones (MX-0510-010/020/030/040): 

 Continuous Operation 

 Intermittent Operation 

In Intermittent Operation the Operator can select the run time (Mixer On Time) which each mixer 
will run for, and then will stop for. An equal time is adopted for both the run and stop time.  In 
intermittent mode the mixers run in two groups: the mixers in Group 1 (MX-0510-010 & 030) will 
operate at the same time, whilst the mixers in Group 2 (MX-0510-020 & 040) are stopped. After 
running for the set run time, the Group 1 mixers will stop and the Group 2 mixers will start and will 
run for the set time before stopping and starting the Group 1 mixers. 

If Bioreactor Feed Flow Average (Section 5.7.5.2) rises above set flow (Mixer Continuous 
Override Flow) for a period of time (Mixer Continuous Override On Delay), the Anaerobic Zone 
Mixers (MX-0510-010/020/030/040) shall be switched to continuous operation from intermittent. 

The mixers shall continue to operate in Continuous mode until the Bioreactor Feed Flow Average 
(Section 5.7.5.2) drops below the set flow (Mixer Continuous Override Flow) for a period of time 
(Mixer Continuous Override Off Delay), the Anaerobic Zone Mixers (MX-0510-010/020/030/040) 
shall return to their previous mode of operation. No alarm shall be raised to notify of either mode 
change. 

Failure of any one of these mixers will automatically switch the remaining mixers to Continuous 
Operation Process Operating Mode. 
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8.7.2. Oxidation Ditch Mixers 

There are four Oxidation Ditch Mixers (MX-0510-051/052/053/054) in two groups. Mixers MX-
0510-051 & 052 are located at the end of the anoxic zone, and mixers MX-0510-053 & 054 are 
located at the start of the anoxic zone. The two mixers in each group operate as duty-duty. 

A duty arbiter provides automatic cycling of the duty order once per day at an Operator selected 
time of day (TOD 1). 

The following process Operating Modes are available for the Oxidation Ditch Mixers (MX-0510-
051/052/053/054): 

 Nitrate Feedback; 

 Diurnal Schedule; 

 Differential Speed Schedule. 

8.7.2.1. Nitrate Feedback 

In this mode, all of the four mixers will operate at the same speed. The Operator sets a target nitrate 
concentration (Target Nitrate) which is used for control. The Oxidation Ditch Nitrate Analyser 
(AIT-0510-052) measures the nitrate concentration in the oxidation ditch at the end of the anoxic 
zone. If the measured nitrate concentration is larger than the target concentration (Target Nitrate), 
the mixer speed is increased. Likewise if the measured nitrate concentration is less than the target 
concentration (Target Nitrate), the mixer speed is decreased. A slow acting PID controller is used 
for adjusting mixer motor speed for nitrate feedback control.  

The Operator selects the number of mixers to be operated in each group (No. Of Mixers Group 1, 
No. Of Mixers Group 2) with mixers MX-0510-051 & 052 in Group 1 and mixers MX-0510-053 & 
054 in Group 2. It is possible to have different numbers of mixers operating in each group. The PID 
controller will control the speed of the operating mixers between Operator settable mixer speed 
limits, Nitrate Control Mixer Speed Max and Nitrate Control Mixer Speed Min. 

8.7.2.2. Diurnal Schedule 

In this mode the Operator selects the speed of the mixers (Mixer Speed 1 to Mixer Speed 24) and 
the number of mixers to be operated in each group (No. Of Mixers Group 1-1 to No. Of Mixers 
Group 1-24, and No. Of Mixers Group 2-1 to No. Of Mixers Group 2-24) at hourly intervals, with 
mixers MX-0510-051 & 052 in Group 1 and mixers MX-0510-053 & 054 in Group 2. All of the 
operating mixers will run at the same speed. If one of the mixers fails in a Group, the other mixer in 
that Group is operated at maximum speed. If both mixers fail in a Group, both mixers in the other 
group are operated at maximum speed. 
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This mode will automatically be selected if the Oxidation Ditch Nitrate Analyser (AIT-0510-052) 
fails. 

The default schedule is shown below: 

Time of Day Mixer Speed 1–24 (%) No. of Mixers in Group 1 1-24 No. of Mixers in Group 2 1-24 

00:00 to 00:59 70.0 2 2 

01:00 to 01:59 65.0 2 2 

02:00 to 02:59 65.0 2 2 

03:00 to 03:59 65.0 2 2 

04:00 to 04:59 90.0 2 2 

05:00 to 05:59 90.0 2 2 

06:00 to 06:59 65.0 2 2 

07:00 to 07:59 65.0 2 2 

08:00 to 08:59 65.0 2 2 

09:00 to 09:59 70.0 2 2 

10:00 to 10:59 70.0 2 2 

11:00 to 11:59 70.0 2 2 

12:00 to 12:59 70.0 2 2 

13:00 to 13:59 70.0 2 2 

14:00 to 14:59 65.0 2 2 

15:00 to 15:59 65.0 2 2 

16:00 to 16:59 65.0 2 2 

17:00 to 17:59 65.0 2 2 

18:00 to 18:59 70.0 2 2 

19:00 to 19:59 70.0 2 2 

20:00 to 20:59 70.0 2 2 

21:00 to 21:59 70.0 2 2 

22:00 to 22:59 70.0 2 2 

23:00 to 23:59 70.0 2 2 

 

8.7.2.3. Differential Speed Schedule 

In this mode each mixer (within a mixer group) may operate at a different speed. The aim of the 
mode is to mobilise scum formed on the ditch to the WAS penstock. 
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The Operator selects at SCADA the primary mixer for each group (Primary Group Mixer 1 or 
Primary Group Mixer 2), with mixers MX-0510-051 & 052 in Group 1 and mixers MX-0510-053 
& 054 in Group 2, which shall operate at the greatest mixer speed for both groups. The speed of the 
mixers shall be determined for the Operator settable diurnal mixer speeds (Mixer Speed 1 to Mixer 
Speed 24) as outlined in Section 8.7.2.2. 

The PLC shall determine the speed of the secondary mixer within each group based on the 
Operator settable differential mixer speed schedule (Mixer Speed Differential 1 to Mixer Speed 
Differential 24), the diurnal mixer speeds (Mixer Speed 1 to Mixer Speed 24) and the number of 
mixers to be operated in each group (No. Of Mixers Group 1-1 to No. Of Mixers Group 1-24, and 
No. Of Mixers Group 2-1 to No. Of Mixers Group 2-24) at hourly intervals. 

The default differential mixer speed schedule is shown below: 

Time of Day Mixer Speed Differential 1–24 (%) 

00:00 to 00:59 5.0 

01:00 to 01:59 5.0 

02:00 to 02:59 5.0 

03:00 to 03:59 5.0 

04:00 to 04:59 5.0 

05:00 to 05:59 5.0 

06:00 to 06:59 5.0 

07:00 to 07:59 5.0 

08:00 to 08:59 5.0 

09:00 to 09:59 5.0 

10:00 to 10:59 5.0 

11:00 to 11:59 5.0 

12:00 to 12:59 5.0 

13:00 to 13:59 5.0 

14:00 to 14:59 5.0 

15:00 to 15:59 5.0 

16:00 to 16:59 5.0 

17:00 to 17:59 5.0 

18:00 to 18:59 5.0 

19:00 to 19:59 5.0 

20:00 to 20:59 5.0 

21:00 to 21:59 5.0 
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Time of Day Mixer Speed Differential 1–24 (%) 

22:00 to 22:59 5.0 

23:00 to 23:59 5.0 

 

If only a single mixer is selected to operate within a group at any time, that mixer shall operate at 
the Primary Mixer Speed (Primary Group Mixer 1 for Group 1 mixers and/or Primary Group 
Mixer 2 for Group 2 mixers) for each hourly interval as required. 

If the Primary mixer within either group is selected to run at minimum speed at any hourly interval 
both mixers within that group shall operate ar minimum speed. 

If one of the mixers fails in a Group, the other mixer in that Group is operated at maximum speed. 
If both mixers fail in a Group, both mixers in the other group are operated at maximum speed. 

8.7.3. Swing Zone Mixers 

Swing Zone 1 (TK-0510-100) and Swing Zone 2 (TK-0510-110) can be set by the Operator to 
function either in Anoxic Mode, or in Aerobic Mode. It is possible to set one Swing Zone to be 
anoxic whilst the other is set to aerobic, or both can be set to either anoxic or aerobic. When a 
Swing Zone is set to Anoxic Mode, the mixer (MX-0510-101/111) in that Swing Zone will be 
enabled.  

The Operator can select the state (anoxic or aerobic) for each Swing Zone for each hour of the day 
via an hourly schedule (Swing Zone 1 Hr 1 to Swing Zone 1 Hr 72, Swing Zone 2 Hr 1 to Swing 
Zone 2 Hr 72). There are three separate schedules for periods of the week as follows: 

 Weekday; 

 Saturday; 

 Sunday. 

The required schedule will be initiated at 12:00am on the respective day. 

 

The default schedules are shown below: 

Time of day Weekday Swing Zone 1 Hr 1-24 Weekday Swing Zone 2 Hr 1-24 

00:00 to 00:59 Aerobic Aerobic 

01:00 to 01:59 Aerobic Aerobic 

02:00 to 02:59 Aerobic Aerobic 

03:00 to 03:59 Aerobic Aerobic 
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Time of day Weekday Swing Zone 1 Hr 1-24 Weekday Swing Zone 2 Hr 1-24 

04:00 to 04:59 Aerobic Aerobic 

05:00 to 05:59 Aerobic Aerobic 

06:00 to 06:59 Aerobic Aerobic 

07:00 to 07:59 Aerobic Aerobic 

08:00 to 08:59 Aerobic Aerobic 

09:00 to 09:59 Aerobic Aerobic 

10:00 to 10:59 Anoxic Aerobic 

11:00 to 11:59 Anoxic Aerobic 

12:00 to 12:59 Anoxic Aerobic 

13:00 to 13:59 Anoxic Aerobic 

14:00 to 14:59 Anoxic Aerobic 

15:00 to 15:59 Anoxic Aerobic 

16:00 to 16:59 Anoxic Aerobic 

17:00 to 17:59 Anoxic Aerobic 

18:00 to 18:59 Anoxic Aerobic 

19:00 to 19:59 Anoxic Aerobic 

20:00 to 20:59 Anoxic Aerobic 

21:00 to 21:59 Anoxic Aerobic 

22:00 to 22:59 Anoxic Aerobic 

23:00 to 23:59 Anoxic Aerobic 

 
Time of day Saturday Swing Zone 1 Hr 25-48 Saturday Swing Zone 2 Hr 25-48 

00:00 to 00:59 Aerobic Aerobic 

01:00 to 01:59 Aerobic Aerobic 

02:00 to 02:59 Aerobic Aerobic 

03:00 to 03:59 Aerobic Aerobic 

04:00 to 04:59 Aerobic Aerobic 

05:00 to 05:59 Aerobic Aerobic 

06:00 to 06:59 Aerobic Aerobic 

07:00 to 07:59 Aerobic Aerobic 

08:00 to 08:59 Aerobic Aerobic 

09:00 to 09:59 Aerobic Aerobic 

10:00 to 10:59 Anoxic Aerobic 

11:00 to 11:59 Anoxic Aerobic 
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Time of day Saturday Swing Zone 1 Hr 25-48 Saturday Swing Zone 2 Hr 25-48 

12:00 to 12:59 Anoxic Aerobic 

13:00 to 13:59 Anoxic Aerobic 

14:00 to 14:59 Anoxic Aerobic 

15:00 to 15:59 Anoxic Aerobic 

16:00 to 16:59 Anoxic Aerobic 

17:00 to 17:59 Anoxic Aerobic 

18:00 to 18:59 Anoxic Aerobic 

19:00 to 19:59 Anoxic Aerobic 

20:00 to 20:59 Anoxic Aerobic 

21:00 to 21:59 Anoxic Aerobic 

22:00 to 22:59 Anoxic Aerobic 

23:00 to 23:59 Anoxic Aerobic 

 

Time of day Sunday Swing Zone 1 Hr 49-72 Sunday Swing Zone 2 Hr 49-72 

00:00 to 00:59 Aerobic Aerobic 

01:00 to 01:59 Aerobic Aerobic 

02:00 to 02:59 Aerobic Aerobic 

03:00 to 03:59 Aerobic Aerobic 

04:00 to 04:59 Aerobic Aerobic 

05:00 to 05:59 Aerobic Aerobic 

06:00 to 06:59 Aerobic Aerobic 

07:00 to 07:59 Aerobic Aerobic 

08:00 to 08:59 Aerobic Aerobic 

09:00 to 09:59 Aerobic Aerobic 

10:00 to 10:59 Anoxic Aerobic 

11:00 to 11:59 Anoxic Aerobic 

12:00 to 12:59 Anoxic Aerobic 

13:00 to 13:59 Anoxic Aerobic 

14:00 to 14:59 Anoxic Aerobic 

15:00 to 15:59 Anoxic Aerobic 

16:00 to 16:59 Anoxic Aerobic 

17:00 to 17:59 Anoxic Aerobic 

18:00 to 18:59 Anoxic Aerobic 
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Time of day Sunday Swing Zone 1 Hr 49-72 Sunday Swing Zone 2 Hr 49-72 

19:00 to 19:59 Anoxic Aerobic 

20:00 to 20:59 Anoxic Aerobic 

21:00 to 21:59 Anoxic Aerobic 

22:00 to 22:59 Anoxic Aerobic 

23:00 to 23:59 Anoxic Aerobic 

 

When a Swing Zone is set to Anoxic Mode, the mixer in that Swing Zone will operate in one of 
two Operator selected Process Operating Modes: 

 Continuous Operation, or 

 Intermittent Operation. 

In intermittent operation the Operator can select the run time (Mixer On Time 2) which each mixer 
will run for, and then will stop for. An equal time is adopted for both the run and stop time. For 
intermittent operation, Swing Zone 1 Mixer (MX-0510-101) is in Group 1; and Swing Zone 2 
Mixer (MX-0510-111) is in Group 2. After running the Group 1 mixer for the set run time (if 
Swing Zone 1 is set to be Anoxic, otherwise it won’t start), the Group 1 mixer will stop and the 
Group 2 mixer will start (if Swing Zone 2 is set to be Anoxic, otherwise it won’t start) and will run 
for the set time before stopping and starting the Group 1 mixer. When in intermittent operation and 
one of the Swing Zone mixers stops/faults the other Swing Zone mixer defaults to continuous 
operation. 

When a Swing Zone is set by the Operator to Aerobic Mode, the Swing Zone Aeration Control 
Valve for that Swing Zone (VCA-0510-100 for Swing Zone 1 and VCA-0510-110 for Swing Zone 
2) will be enabled and will operate as per the Bioreactor Aeration System (Section 8.7.5). 
Otherwise the Swing Zone Aeration Control Valve for that Swing Zone will fully close and remain 
fully closed until Aerobic Mode is selected for that Swing Zone. 

There are three triggers which can automatically change the mode of the swing zones and override 
the hourly schedule: 

 Swing Zone 1 can be set to automatically switch to Aerobic Mode if the measured ammonia 
concentration is above a set limit (High Ammonia Concentration) for a set time period (High 
Ammonia Duration). This generates a SCADA alarm. If switched to Aerobic Mode, Swing 
Zone 1 remains in Aerobic Mode until the measured ammonia concentration falls below the 
High Ammonia Concentration for the period of High Ammonia Duration, and the selected 
mode resumes. This functionality can be enabled or disabled by the Operator via SCADA. 
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 The Operator can select, via SCADA, the instrument that is used to measure the ammonia 
concentration for switching Swing Zone 1 to Aerobic Mode, either the Oxidation Ditch 
Ammonia Analyser (AIT-0510-055) or the Final Anoxic Zone Ammonia Analyser (AIT-
0510-120). It should be noted that different values for the concentration and duration 
setpoints may be appropriate, hence the Operator should consider changing the setpoints if 
the instrument to be used is changed. 

 Both Swing Zone 1 and 2 will automatically switch to Anoxic Mode and the mixers (MX-
0510-101/111) are inhibited from operating if the liquid level in Swing Zone 2 reaches either 
of the following setpoints: 

- High Liquid Level in Swing Zone 2 (LS-0510-110 High) (Section 8.7.8.3) 
- High-High Liquid level in Swing Zone 2 (LS-0510-110 High High) (Section 8.7.8.3) 

Both Swing Zones will revert back to their Operator selected modes once the liquid level in 
Swing Zone 2 drops below High Level (LS-0510-110 High) for a settable time Normal Level 
Timer or if LS-0510-110 (Low or Low-Low) is triggered. 

 

8.7.4. Final Anoxic Tank Mixer 

The Final Anoxic Tank Mixer (MX-0510-121) ensures consistency of mixed liquor concentration 
for feeding to the MBR Trains. When 2 or less MBR Feed pumps are operating the mixer operates 
continuously, unless inhibited due to high level conditions (LS-0510-110 High) resulting in bypass 
to Clarifier 4. When 3 or more MBR Feed Pumps are operating the mixer is not required as there is 
sufficient flow through to maintain suspension of mixed liquor. 

Final Anoxic Zone Mixer (MX-0510-121) will automatically be inhibited from operating if the 
liquid level in Swing Zone 2 reaches either of the following setpoints: 

- High Liquid Level in Swing Zone 2 (LS-0510-110 High) (Section 8.7.8.3) 
- High-High Liquid level in Swing Zone 2 (LS-0510-110 High High) (Section 8.7.8.3) 

The Final Anoxic Zone Mixer is allowed to start again once the liquid level in Swing Zone 2 drops 
below High Level (LS-0510-110 High) for a settable time Normal Level Timer or if LS-0510-110 
(Low or Low-Low) is triggered. 

8.7.5. Bioreactor Aeration Control Valves 

This section refers to the control of the Bioreactor Aeration Control Valves (VCA-0510-
010/020/030/040/050/100/110). The control of the Bioreactor Aeration Blowers is covered in 
Section 9. 
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There are a number of Process Operating Modes for selection by the Operator for the bioreactor 
aeration system. Each Process Operating Mode adjusts the position of the aeration control valves in 
order to control the amount of air that is supplied to each aeration zone.  

The Swing Zone Aeration Control Valves (VCA-0510-100 for Swing Zone 1 and VCA-0510-110 
for Swing Zone 2) will only participate in the Bioreactor Aeration System if the associated Swing 
Zone is set by the Operator to Aerobic Mode (refer Section 8.7.2.3). It is possible for the Operator 
to set both, one or none of the Swing Zones to Aerobic Mode. When a Swing Zone is set to Anoxic 
Mode, the associated Bioreactor Aeration Control Valve will fully close and remain fully closed, 
and no respective alarms will be raised by the Bioreactor Aeration System. 

The Aeration Zone Aeration Control Valves (VCA-0510-010/020/030/040/050) and the aeration 
control valves for the Swing Zones that are set to Aerobic Mode can be set to operate at one of the 
following Process Operating Modes (with a number of sub-modes available) with each valve able 
to be set to operate to a different Process Operating Mode (except for the Diffuser Purge Control 
which will override the other Process Operating Modes). The Aeration Control Valve process 
operating modes are as follows: 

 DO-Flow Control - Varies valve position under two possible sub modes that relate to the 
target DO: 

i. Ammonia Feedback 

ii. Diurnal DO Schedule 

 DO Control - Varies valve position under two possible sub modes that relate to the target 
DO: 

i. Ammonia Feedback 

ii. Diurnal DO Schedule 

 Diurnal Air Flow Schedule –Adjusts Aeration Control Valves to meet diurnal target air 
flow rates. 

 Diurnal Valve Position Schedule – Aeration Control Valves set to specific diurnal 
positions. 

 Diffuser Purge - Sequence is manually selected via SCADA and will override the Process 
Operating Mode for a set duration, before reverting back to the selected Process Operating 
Mode. 

DO-Flow Control uses the difference between the measured DO and the DO setpoint in each zone 
to set a target air flow for that zone. The difference between the target air flow and the measured 
air flow is used to adjust the position of the aeration control valve by PID feedback control. This is 
the default mode and requires measurement of both the DO and air flow in an aeration zone. 
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DO Control uses the difference between the measured DO and the DO setpoint in each zone to 
directly adjust the position of the aeration control valve for that zone by PID feedback control. 
Consequently, if a zone is in DO-Flow Control mode and the air flow meter for that zone fails, that 
zone will automatically switch to DO Control mode while the remainder can continue to run on 
DO-Flow Control. This is a back-up mode and requires only measurement of the DO. 

Diurnal Air Flow Schedule provides a diurnal schedule of target air flows for each zone. The 
difference between the target air flow and the measured air flow is used to adjust the position of the 
aeration control valve for that zone by PID feedback control. Consequently, if a zone is in DO-
Flow Control or DO Control and the DO probe in that zone fails, that zone will automatically 
switch to Diurnal Air Flow Schedule while the remainder can continue to run on DO-Flow Control 
or DO Control. This is a back-up mode and requires only measurement of the air flow. 

Diurnal Valve Position Schedule provides a diurnal schedule of valve positions for each valve. 
This doesn’t require any feedback from either the air flow meters or the DO probes to adjust the 
position of the control valves. This is a back-up mode if both the DO probe and the air flow meter 
for an aeration zone have failed.  

In addition, the Operator can manually initiate a Diffuser Purge Control function via SCADA, 
which overrides the other Process Operating Modes for the Bioreactor Aeration System. Selecting 
the purge function also affects the operation of the Bioreactor Aeration Blowers (Section 9.7.3.6).  

The basis for providing these control modes is to provide maximum flexibility of plant operation 
and provide backup for failure of the various instruments. During commissioning the optimal 
Process Operating Mode will be identified and then adopted for normal plant control. These control 
modes, plus their various sub modes, are described in further detail in the following sections and 
are shown graphically below. 

 
 
 
 
 
 
 
 
 
 
 
 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 166 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 153 

DO-Flow Control: 
 

 

 

 

 

 

 

 

 

 
DO Control: 
 

 

 

 

 

 

Diurnal Air Flow Schedule: 
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- Diurnal DO Schedule 
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Air Flow 
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Target Valve Position 
- Adjustment based on 
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- To achieve target valve 
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Target Valve Position 
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Diurnal Valve Position Schedule: 

 

 
 

The Auto Mode selection for the Bioreactor Aeration Blowers (Section 9.7.3) effects the operation 
of the Bioreactor Aeration Control Valves and vice versa. In particular, if the Bioreactor Aeration 
Blowers are operating in the Most Open Valve Process Operating Mode, the Bioreactor Aeration 
Control Valve which is the most open out of all of the Bioreactor Aeration Control Valves can only 
operate within a set range of position. Within this range the Most Open Valve will modulate 
according to its selected Process Operating Mode, but it won’t move outside of this range. This 
applies to all Process Operating Modes of the Bioreactor Aeration Control Valves. 

Each aeration zone and swing zone is equipped with a DO probe: 

 Aeration Zone 1 - DO probe AIT-0510-010 

 Aeration Zone 2 - DO probe AIT-0510-020 

 Aeration Zone 3 - DO probe AIT-0510-030 

 Aeration Zone 4 - DO probe AIT-0510-040 

 Aeration Zone 5 - DO probe AIT-0510-050 

 Anoxic Zone (Ditch) - DO probe AIT-0510-053 

 Swing Zone 1 - DO probe AIT-0510-101 

 Swing Zone 2 - DO probe AIT-0510-111 

The DO reading value is taken to be the measured DO for that zone and is used for control. If the 
DO probe for an aeration zone fails, the Process Operating Mode for that zone will automatically 
switch to Diurnal Air Flow Schedule (if the air flowmeter is available for that zone) or Diurnal 
Valve Position Schedule (if the air flowmeter for that zone has also failed). 

In addition, if the DO measured by the Anoxic Zone (Ditch) DO probe (AIT-0510-053) is larger 
than an Operator limit (High Anoxic DO Concentration) and the Process Operating Mode for 
Aeration Zone 5 is: 

 DO-Flow Control or DO Control, then: 

 The DO target value for Aeration Zone 5 will be multiplied by an Operator set factor 
(High Anoxic DO – DO Factor) for as long as the High Anoxic DO Concentration is 
triggered 

 Diurnal Air Flow Schedule, then: 

Target Valve Position 
- Diurnal Valve Position 
Schedule 

Actual Valve Position 
- To achieve target valve 
position 
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 The Air Flow target value for Aeration Zone 5 will be multiplied by an Operator set 
factor (High Anoxic DO – Air Flow Factor) for as long as the High Anoxic DO 
Concentration is triggered 

 Diurnal Valve Position Schedule, then: 

 No change 

If the air flowmeter for an aeration zone fails, and either DO-Flow Control or Diurnal Air Flow 
Schedule mode is selected for that zone, the Process Operating Mode for that zone will 
automatically switch to DO Control or Diurnal Valve Position Schedule (if the DO probe for that 
zone has also failed). 

For any of the Process Operating Modes, including Diffuser Purge Control, if the measured DO for 
an aerobic zone is more than an Operator set maximum DO (Max DO 1, Max DO 2, Max DO 3, 
Max DO 4, Max DO 5, Max DO Swing 1, Max DO Swing 2) for that zone, an alarm will be raised. 
If the measured DO is less than an Operator set minimum DO (Min DO 1, Min DO 2, Min DO 3, 
Min DO 4, Min DO 5, Min DO Swing 1, Min DO Swing 2) for that zone, an alarm will be raised. If 
no Bioreactor Blowers are loaded (e.g. unloaded or in standby), Dissolved Oxygen Low alarms for 
all aeration zones in the Bioreator shall be suppressed during this period and for a hardcoded delay 
(Bioreactor Blower Loading DO Delay) after aeration resumes. If a swing zone is set to Anoxic 
Mode, the maximum and minimum DO alarms will be disabled for that swing zone. 

For any of the Process Operating Modes, excluding Diffuser Purge sequence, if the measured air 
flow rate for an aerobic zone exceeds an Operator set maximum air flow (Max Air 1, Max Air 2, 
Max Air 3, Max Air 4, Max Air 5, Max Air Swing 1, Max Air Swing 2) for that zone, an alarm will 
be raised and the Bioreactor Aeration Control Valve is modulated to limit the air flow to the 
maximum air flow. Once the air flow is less than the maximum airflow for a set time (Max Air 
Time), normal operation will resume as per the selected Process Operating Mode. During this time 
the other aeration control valves, for which the maximum air flow is not exceeded, will continue 
normal operation as per their selected Process Operating Mode. If the maximum air flow is 
exceeded during the Diffuser Purge sequence, the sequence will be aborted and normal control will 
be resumed. 

For any of the Process Operating Modes if the measured air flow rate for an aerobic zone is less 
than an Operator set minimum air flow (Min Air 1, Min Air 2, Min Air 3, Min Air 4, Min Air 5, Min 
Air Swing 1, Min Air Swing 2) for that zone, an alarm will be raised. If no Bioreactor Blowers are 
loaded (e.g. unloaded or in standby), Bioreactor Air Flow Low alarms for all aeration zones in the 
Bioreator shall be suppressed during this period and for a hardcoded delay (Bioreactor Blower 
Loading Airflow Delay) after aeration resumes. If a swing zone is set to Anoxic Mode, the 
minimum air flow alarm will be disabled for that swing zone. 
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8.7.5.1. DO-Flow Control Mode 

DO-Flow Control Mode adjusts the position of each enabled Aeration Control Valve to achieve a 
target air flow setpoint for that zone. The air flow for a zone is measured by the Air Flow 
Indicating Transmitter for that zone and compared against the target air flow setpoint for the zone.  

In this mode the control valve position is modulated by a PID control loop to achieve the air flow 
setpoint. If the measured air flow is larger than the setpoint, the valve will close slightly. If the 
measured air flow is smaller than the setpoint, the valve will open slightly. The SCADA determines 
the new target valve position for each zone depending on: 

 The current position of the valve  

 The values selected for the PID controller 

 The difference between the measured air flow and the setpoint air flow 

Each enabled valve is constantly being adjusted by the PID loop within the position ranges set for 
the valves between the upper (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 7) and lower 
(LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7) valve position limits. 

The air flow setpoint for each aerobic zone is constantly modulated by a second PID control loop to 
achieve the target DO for each zone. If the measured DO is larger than the target DO, the air flow 
setpoint will decrease slightly. If the measured DO is smaller than the target DO, the air flow 
setpoint will increase slightly. The SCADA determines the new air flow setpoint for each zone 
depending on: 

 The current air flow setpoint 

 The values selected for the PID controller 

 The difference between the measured DO and the target DO 

For DO-Flow Control mode there are two sub-modes for selecting the target DO: 

i. Ammonia Feedback 

ii. Diurnal DO Schedule 

It is possible to select different sub-modes for different aeration zones. If the Oxidation Ditch 
Ammonia Analyser (AIT-0510-055) fails, then all zones that have been set to Ammonia Feedback 
sub-mode will instantly revert to Diurnal DO Schedule sub-mode. 

i. Ammonia Feedback 

In this sub-mode the target DO setpoint is automatically adjusted based on the measured ammonia 
concentration in the oxidation ditch. 
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The Operator selects a DO concentration for each enabled aeration zone (DO 1, DO 2, DO 3, DO 4, 
DO 5, DO 6 & DO 7). An entered value of zero for a zone indicates that no air is to be supplied to 
that zone. When a zero DO value is selected for a zone, the SCADA will fully close the associated 
Aeration Control Valve. 

The Operator also selects a proportional factor for each enabled aeration zone (Factor 1, Factor 2, 
Factor 3, Factor 4, Factor 5, Factor 6, Factor 7). This factor is used to calculate the target DO 
setpoint for each zone, based on the Operator selected DO concentration for that zone and the 
difference between the measured ammonia concentration and a target ammonia concentration. 

The Operator also selects a target ammonia concentration (Target Ammonia) which is compared 
against the measured ammonia concentration (AIT-0510-055) in the oxidation ditch at the end of 
the aerobic zone. If the measured ammonia concentration is larger than the target concentration, the 
target DO for each zone is increased. Likewise if the measured ammonia concentration is less than 
the target concentration, the target DO for each zone is decreased. Additional control for Zone 5 is 
detailed in section 8.7.5.  

The following equation outlines how the target DO for an aeration zone is adjusted based on the 
measured ammonia concentration: 

Target DO = DO Concentration + Factor x (Measured Ammonia - Target Ammonia) 

Where Target DO is the DO value to be adopted as the setpoint DO for an aeration zone (in mg/L), 
DO Concentration is the Operator entered DO Concentration for that zone (DO 1, DO 2, DO 3, DO 
4, DO 5, DO 6 & DO 7), Factor is the Operator entered proportional factor for that zone (Factor 1, 
Factor 2, Factor 3, Factor 4, Factor 5, Factor 6, Factor 7), Measured Ammonia is the ammonia 
concentration measured in the oxidation ditch (AIT-0510-055) (in mg/L), and Target Ammonia is 
the Operator entered target ammonia concentration (Target Ammonia) for the oxidation ditch. This 
equation will be calculated for each zone. 

ii. Diurnal DO Schedule  

In this sub-mode the target DO setpoint is based on DO schedule for each zone that allows a 
different DO value to be entered for each zone for each 2 hour period of the day (DO 8 to DO 259), 
as shown below. 

An entered value of zero for a zone for a time period indicates that no air is to be supplied to that 
zone for that time period. When a zero DO value is entered for a zone, the SCADA will fully close 
the associated Aeration Control Valve at the nominated time period. 
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Time 

 Weekday Diurnal DO Schedule (mg/L) 

Aerobic 
Zone 1 

DO 8-19 

Aerobic 
Zone 2 

DO 20-31 

Aerobic 
Zone 3 

DO 32-43 

Aerobic 
Zone 4 

DO 44-55 

Aerobic 
Zone 5 

DO 56-67 

Swing 
Zone 1 

DO 68-79 

Swing 
Zone 2 

DO 80-91 

00:00 to 01:59 0.60 1.00 1.50 1.75 0.50 0.50 2.00 

02:00 to 03:59 0.60 1.00 1.50 1.75 0.50 0.50 2.00 

04:00 to 05:59 0.60 1.00 1.50 1.75 0.75 0.75 2.00 

06:00 to 07:59 0.60 1.00 1.50 1.75 1.00 1.50 2.00 

08:00 to 09:59 0.60 1.50 1.5 1.75 1.00 1.50 2.00 

10:00 to 11:59 0.60 1.50 1.75 1.75 0.75 0.50 2.00 

12:00 to 13:59 0.60 1.50 1.75 1.75 0.50 0.25 2.00 

14:00 to 15:59 0.60 1.50 1.75 1.75 0.00 0.25 2.00 

16:00 to 17:59 0.60 1.50 1.75 1.75 0.00 0.25 2.00 

18:00 to 19:59 0.60 1.50 1.50 1.75 0.00 0.25 2.00 

20:00 to 21:59 0.60 1.50 1.75 1.75 0.00 0.25 2.00 

22:00 to 23:59 0.60 1.50 1.75 1.75 0.00 0.25 2.00 

 
 

Time 

 Saturday Diurnal DO Schedule (mg/L) 

Aerobic 
Zone 1 

DO 92-103 

Aerobic 
Zone 2 

DO 104-115 

Aerobic 
Zone 3 

DO 116-127 

Aerobic 
Zone 4 

DO 128-139 

Aerobic 
Zone 5 

DO 140-151 

Swing Zone 
1 

DO 152-163 

Swing Zone 
2 

DO 164-175 

00:00 to 01:59 0.70 1.00 1.50 1.75 0.00 0.50 2.00 

02:00 to 03:59 0.70 1.00 1.50 1.75 0.00 0.50 2.00 

04:00 to 05:59 0.70 1.00 1.50 1.75 0.00 0.75 2.00 

06:00 to 07:59 0.70 1.00 1.50 1.75 0.00 1.50 2.00 

08:00 to 09:59 0.70 1.50 1.50 1.75 0.00 1.50 2.00 

10:00 to 11:59 0.70 1.50 1.75 1.75 0.00 0.50 2.00 

12:00 to 13:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

14:00 to 15:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

16:00 to 17:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

18:00 to 19:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

20:00 to 21:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

22:00 to 23:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 
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Time 

 Sunday Diurnal DO Schedule (mg/L) 

Aerobic 
Zone 1 

DO 176-187 

Aerobic 
Zone 2 

DO 188-199 

Aerobic 
Zone 3 

DO 200-211 

Aerobic 
Zone 4 

DO 212-223 

Aerobic 
Zone 5 

DO 224-235 

Swing Zone 
1 

DO 236-247 

Swing Zone 
2 

DO 248-259 

00:00 to 01:59 0.70 1.00 1.50 1.75 0.00 0.50 2.00 

02:00 to 03:59 0.70 1.00 1.50 1.75 0.00 0.50 2.00 

04:00 to 05:59 0.70 1.00 1.50 1.75 0.00 0.75 2.00 

06:00 to 07:59 0.70 1.00 1.50 1.75 0.00 1.50 2.00 

08:00 to 09:59 0.70 1.50 1.50 1.75 0.00 1.50 2.00 

10:00 to 11:59 0.70 1.50 1.75 1.75 0.00 0.50 2.00 

12:00 to 13:59 0.70 2.25 1.75 1.75 0.00 0.25 2.00 

14:00 to 15:59 0.70 2.00 1.75 1.75 0.00 0.25 2.00 

16:00 to 17:59 0.70 2.00 1.75 1.75 0.00 0.25 2.00 

18:00 to 19:59 0.70 2.00 1.75 1.75 0.00 0.25 2.00 

20:00 to 21:59 0.70 1.50 1.75 1.75 0.00 0.25 2.00 

22:00 to 23:59 0.70 1.50 1.50 1.75 0.00 0.25 2.00 

8.7.5.2. DO Control Mode 

DO Control Mode adjusts the position of each enabled Aeration Control Valve to achieve a target 
DO setpoint for that zone. The DO is measured by the DO probe in each zone and compared with 
the target DO setpoint for that zone. 

DO Control acts as an automatic default for DO-Flow Control when an Air Flow Indicating 
Transmitter for an aeration zone fails. 

In DO Control Mode the control valve position is modulated by a PID control loop to achieve the 
target DO. If the measured DO is larger than the target DO, the valve will close slightly. If the 
measured DO is smaller than the target DO, the valve will open slightly. The SCADA determines 
the new valve position for each zone depending on: 

 The current position of the valve 

 The values selected for the PID controller 

 The difference between the measured DO and the target DO. 

Each enabled valve is constantly being adjusted by the PID controller within the position ranges set 
for the valves. That is, the valves will only modulate within a set position range bounded by an 
Upper Position Limit (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 7) and a Lower Position 
Limit (LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7). 
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For DO Control Mode, the same sub-modes are available for selecting the target DO setpoint as for 
DO-Flow Control Mode (Section 8.7.5.1), namely: 

iii. Ammonia Feedback 

iv. Diurnal DO Schedule 

The description of these sub-modes is as per Section 8.7.5.1. 

It is possible to select different sub-modes for different aeration zones. If the Oxidation Ditch 
Ammonia Analyser (AIT-0510-055) fails, then all zones that have been set to Ammonia Feedback 
sub-mode will instantly revert to Diurnal DO Schedule sub-mode. 

8.7.5.3. Diurnal Air Flow Schedule 

Diurnal Air Flow Schedule Control Mode adjusts the position of each enabled Aeration Control 
Valve to achieve a target air flow setpoint for that zone. The air flow for a zone is measured by the 
Air Flow Indicating Transmitter for that zone and compared against the target air flow setpoint for 
the zone.  

Diurnal Air Flow Schedule acts as an automatic default for DO-Flow Control and for DO Control 
for when the DO probe in an aeration zone fails. 

In this mode the control valve position is modulated by a PID control loop to achieve the air flow 
set point. If the measured air flow is larger than the setpoint, the valve will close slightly. If the 
measured air flow is smaller than the setpoint, the valve will open slightly. The SCADA determines 
how much the valve position opens or closes depending on: 

 The current position of the valve 

 The values selected for the PID controller 

 The difference between the measured air flow and the setpoint air flow 

Each enabled valve is constantly being adjusted by the PID loop within the position ranges set for 
the valves between the upper (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 7) and lower 
(LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7) valve position limits. 

The Operator enters the target air flow setpoint for each zone for each 2 hour period of the day (Air 
Flow 8 to Air Flow 259), with a sample shown below. 

An entered value of zero for a zone for a time period indicates that no air is to be supplied to that 
zone for that time period. When a zero air flow value is selected for a zone, the SCADA will fully 
close the associated Aeration Control Valve for that time period. 
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Time 

Weekday Diurnal Air Flow Schedule (m3/hr) 

Aerobic 
Zone 1 

Flow 8-19 

Aerobic 
Zone 2 

Flow 20-31 

Aerobic 
Zone 3 

Flow 32-43 

Aerobic 
Zone 4 

Flow 44-55 

Aerobic 
Zone 5 

Flow 56-67 

Swing Zone 
1 

Flow 68-79 

Swing Zone 
2 

Flow 80-91 

00:00 to 01:59 1053 679.9 294.8 294.8 0.0 150.0 250 

02:00 to 03:59 666.4 671.7 286.6 286.6 0.0 110.0 250 

04:00 to 05:59 545.4 627.4 273.3 273.3 0.0 110.0 300 

06:00 to 07:59 458.3 611.6 239.3 239.3 0.0 125.0 500 

08:00 to 09:59 424.4 1053.1 265.3 265.3 0.0 150.0 700 

10:00 to 11:59 828.9 1125.4 256.7 256.7 0.0 250.0 900 

12:00 to 13:59 899.7 1106.4 270.4 270.4 0.0 200.0 1150 

14:00 to 15:59 934.8 646.6 276.0 276.0 0.0 200.0 600 

16:00 to 17:59 941.9 635.1 267.5 267.5 0.0 200.0 400 

18:00 to 19:59 949.5 1058.1 268.9 268.9 0.0 200.0 500 

20:00 to 21:59 1079.9 1079.7 273.8 273.8 0.0 200.0 500 

22:00 to 23:59 1372.4 608.3 293.0 293.0 0.0 200.0 300 

 

Time 

Saturday Diurnal Air Flow Schedule (m3/hr) 

Aerobic 
Zone 1 

Flow 92-103 

Aerobic 
Zone 2 

Flow 104-
115 

Aerobic 
Zone 3 

Flow 116-
127 

Aerobic 
Zone 4 

Flow 128-
139 

Aerobic 
Zone 5 

Flow 140-
151 

Swing Zone 
1 

Flow 152-
163 

Swing Zone 
2 

Flow 164-
175 

00:00 to 01:59 1053 679.9 294.8 294.8 0.0 150.0 250 

02:00 to 03:59 666.4 671.7 286.6 286.6 0.0 110.0 250 

04:00 to 05:59 545.4 627.4 273.3 273.3 0.0 110.0 300 

06:00 to 07:59 458.3 611.6 239.3 239.3 0.0 125.0 500 

08:00 to 09:59 424.4 1053.1 265.3 265.3 0.0 150.0 700 

10:00 to 11:59 828.9 1125.4 256.7 256.7 0.0 250.0 900 

12:00 to 13:59 899.7 1106.4 270.4 270.4 0.0 200.0 1150 

14:00 to 15:59 934.8 646.6 276.0 276.0 0.0 200.0 600 

16:00 to 17:59 941.9 635.1 267.5 267.5 0.0 200.0 400 

18:00 to 19:59 949.5 1058.1 268.9 268.9 0.0 200.0 500 

20:00 to 21:59 1079.9 1079.7 273.8 273.8 0.0 200.0 500 

22:00 to 23:59 1372.4 608.3 293.0 293.0 0.0 200.0 300 
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Time 

Sunday Diurnal Air Flow Schedule (m3/hr) 

Aerobic 
Zone 1 

Flow 176-
187 

Aerobic 
Zone 2 

Flow 188-
199 

Aerobic 
Zone 3 

Flow 200-
211 

Aerobic 
Zone 4 

Flow 212-
223 

Aerobic 
Zone 5 

Flow 224-
235 

Swing Zone 
1 

Flow 236-
247 

Swing Zone 
2 

Flow 248-
259 

00:00 to 01:59 1053 679.9 294.8 294.8 0.0 150.0 250 

02:00 to 03:59 666.4 671.7 286.6 286.6 0.0 110.0 250 

04:00 to 05:59 545.4 627.4 273.3 273.3 0.0 110.0 300 

06:00 to 07:59 458.3 611.6 239.3 239.3 0.0 125.0 500 

08:00 to 09:59 424.4 1053.1 265.3 265.3 0.0 150.0 700 

10:00 to 11:59 828.9 1125.4 256.7 256.7 0.0 250.0 900 

12:00 to 13:59 899.7 1106.4 270.4 270.4 0.0 200.0 1150 

14:00 to 15:59 934.8 646.6 276.0 276.0 0.0 200.0 600 

16:00 to 17:59 941.9 635.1 267.5 267.5 0.0 200.0 400 

18:00 to 19:59 949.5 1058.1 268.9 268.9 0.0 200.0 500 

20:00 to 21:59 1079.9 1079.7 273.8 273.8 0.0 200.0 500 

22:00 to 23:59 1372.4 608.3 293.0 293.0 0.0 200.0 300 

8.7.5.4. Diurnal Valve Position Schedule 

Diurnal Valve Position Schedule Control Mode adjusts the position of each enabled Aeration 
Control Valve to achieve a target valve position as set by an Operator in a diurnal schedule.  

Diurnal Air Flow Schedule acts as an automatic default for DO-Flow Control, DO Control and 
Diurnal Air Flow Schedule Control for when the DO probe in an aeration zone fails and the air 
flowmeter for that same aeration zone fails. 

The Operator enters the valve position for each zone for each 2 hour period of the day (Valve 
Position 1 to Valve Position 251), as shown below. 

An entered value of zero for a zone for a time period indicates that no air is to be supplied to that 
zone for that time period. When a zero air flow value is selected for a zone, the SCADA will fully 
close the associated Aeration Control Valve for that time period. 

Only valve positions that are within the upper (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 
7) and lower (LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7) valve position limits, may be 
selected by the Operator at the SCADA (except for a selected value of zero). 
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Time 

Weekday Diurnal Valve Position Schedule (% Open) 

Aerobic 
Zone 1 
VP 1-12 

Aerobic 
Zone 2 

VP 13-24 

Aerobic 
Zone 3 

VP 25-36 

Aerobic 
Zone 4 

VP 37-48 

Aerobic 
Zone 5 

VP 49-60 

Swing 
Zone 1 

VP 61-72 

Swing 
Zone 2 

VP 73-84 

00:00 to 01:59 63.7% 21.0% 99.0% 10% 0% 0% 0% 

02:00 to 03:59 27.2% 20.4% 50.2% 10% 0% 0% 0% 

04:00 to 05:59 23.0% 19.0% 27.5% 10% 0% 0% 0% 

06:00 to 07:59 20.3% 18.0% 66.5% 10% 0% 0% 0% 

08:00 to 09:59 26.4% 86.5% 31.5% 10% 0% 0% 9% 

10:00 to 11:59 34.0% 84.9% 99.0% 10% 0% 0% 9% 

12:00 to 13:59 31.7% 30.5% 25.8% 10% 0% 0% 9% 

14:00 to 15:59 34.8% 19.9% 38.5% 10% 0% 0% 9% 

16:00 to 17:59 40.8% 21.0% 38.1% 10% 0% 50% 0% 

18:00 to 19:59 51.8% 49.5% 24.2% 10% 0% 50% 0% 

20:00 to 21:59 89.0% 36.0% 32.8% 10% 0% 50% 0% 

22:00 to 23:59 89.0% 17.9% 99.0% 10% 0% 0% 0% 

 

Time 

Saturday Diurnal Valve Position Schedule (% Open) 

Aerobic 
Zone 1 

VP 85-96 

Aerobic 
Zone 2 

VP 97-108 

Aerobic 
Zone 3 
VP 109-

120 

Aerobic 
Zone 4 
VP 121-

132 

Aerobic 
Zone 5 
VP 133-

144 

Swing 
Zone 1 
VP 145-

156 

Swing 
Zone 2 
VP 157-

168 

00:00 to 01:59 63.7% 21.0% 99.0% 10% 0% 0% 0% 

02:00 to 03:59 27.2% 20.4% 50.2% 10% 0% 0% 0% 

04:00 to 05:59 23.0% 19.0% 27.5% 10% 0% 0% 0% 

06:00 to 07:59 20.3% 18.0% 66.5% 10% 0% 0% 0% 

08:00 to 09:59 26.4% 86.5% 31.5% 10% 0% 0% 9% 

10:00 to 11:59 34.0% 84.9% 99.0% 10% 0% 0% 9% 

12:00 to 13:59 31.7% 30.5% 25.8% 10% 0% 0% 9% 

14:00 to 15:59 34.8% 19.9% 38.5% 10% 0% 0% 9% 

16:00 to 17:59 40.8% 21.0% 38.1% 10% 0% 50% 0% 

18:00 to 19:59 51.8% 49.5% 24.2% 10% 0% 50% 0% 

20:00 to 21:59 89.0% 36.0% 32.8% 10% 0% 50% 0% 

22:00 to 23:59 89.0% 17.9% 99.0% 10% 0% 0% 0% 
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Time 

Sunday Valve Position Schedule (% Open) 

Aerobic 
Zone 1 
VP 168-

179 

Aerobic 
Zone 2 
VP 180-

191 

Aerobic 
Zone 3 
VP 192-

203 

Aerobic 
Zone 4 
VP 204-

215 

Aerobic 
Zone 5 
VP 216-

227 

Swing 
Zone 1 
VP 228-

239 

Swing 
Zone 2 
VP 240-

251 

00:00 to 01:59 63.7% 21.0% 99.0% 10% 0% 0% 0% 

02:00 to 03:59 27.2% 20.4% 50.2% 10% 0% 0% 0% 

04:00 to 05:59 23.0% 19.0% 27.5% 10% 0% 0% 0% 

06:00 to 07:59 20.3% 18.0% 66.5% 10% 0% 0% 0% 

08:00 to 09:59 26.4% 86.5% 31.5% 10% 0% 0% 9% 

10:00 to 11:59 34.0% 84.9% 99.0% 10% 0% 0% 9% 

12:00 to 13:59 31.7% 30.5% 25.8% 10% 0% 0% 9% 

14:00 to 15:59 34.8% 19.9% 38.5% 10% 0% 0% 9% 

16:00 to 17:59 40.8% 21.0% 38.1% 10% 0% 50% 0% 

18:00 to 19:59 51.8% 49.5% 24.2% 10% 0% 50% 0% 

20:00 to 21:59 89.0% 36.0% 32.8% 10% 0% 50% 0% 

22:00 to 23:59 89.0% 17.9% 99.0% 10% 0% 0% 0% 

8.7.5.5. Diffuser Purge 

In this mode, the diffusers are purged with a high flow rate of air to clear diffuser pores of organic 
and inorganic fouling reducing pressure loss over the diffuser and minimising energy consumption 
in the longer term. Purging is manually initiated by the Operator via pushing a button on SCADA, 
typically on a weekly to monthly frequency as required. 

The diffuser grids are sequentially and counter-currently purged from the last to the first grid for 
those Zones selected to be purged.  Purging the grid in a co-current sequence may result in over 
aeration of a single slug of mixed liquor that is moving through the bioreactor. Manual chemical 
cleaning using formic acid may be incorporated with the purge sequence for the extensive removal 
of inorganic material. To better facilitate manual formic dosing, the Operator may select the 
specific zone to be purged by selection of specific Zone. Selected Zones are then purged in the 
Purge Sequence. 

The purge sequence is only started if the Bioreactor Blowers are selected to the Air Flow Control 
mode. If not in this auto mode, the Air Flow Control mode (if prerequisites are met for this mode) 
overrides the selected auto mode until the purge sequence is finished. When the Diffuser Purge 
sequence is initiated, the selected Auto Mode for the Bioreactor Aeration Control Valves is 
overridden, along with the selected Auto Mode for the Bioreactor Blowers (Section 9.7.3.6). 
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Only Swing Zones 1 and 2 that are set to Aerobic Mode will be included in the Diffuser Purge 
sequence. Any swing zones that are set to Anoxic Mode will be excluded from the Purge sequence.  

If an Air Flow Indicating Transmitters (FIT-0510-010/020/030/040/050/100/110) becomes 
unavailable the mode switchs to Most Open Valve and inhibits the selction of the Purge Sequence.  

During the Diffuser Purge Control sequence the Aeration Control Valve of the zone being purged 
is controlled to achieve a target air flow (Purge Flow 1, Purge Flow 2, Purge Flow 3, Purge Flow 
4, Purge Flow 5, Purge Flow 6 & Purge Flow 7). The air flow for each zone is measured by the 
respective Bioreactor Air Flow Indicating Transmitters (FIT-0510-010/020/030/040/050/100/110). 
Each Zone is purged for an Operator adjustable period (Purge Duration 1, Purge Duration 2, 
Purge Duration 3, Purge Duration 4, Purge Duration 5, Purge Duration 6 & Purge Duration 7). 

The order of opening the valves is from largest valve number (Swing Zone 2 if it is in Aerobic 
Mode, or Swing Zone 1 if it is in Aerobic Mode, or Aeration Zone 5) to lowest valve number 
(Aeration Zone 1). The valves that are not being purged will continue operating as per their 
selected Process Operating Mode. After the diffuser grid has been purged, its valve control will 
revert back to the selected Process Operating Mode. 

If at any time during the Diffuser Purge sequence the measured air flow to any aeration zone 
exceeds the Operator set maximum air flow for that zone, an alarm will be raised and the Diffuser 
Purge Sequence will be aborted and normal control will be resumed. 

When the Diffuser Purge is complete, normal operation of the Bioreactor Aeration Control Valves 
as per their previsous selected Process Operating Mode will resume, along with normal control of 
the Bioreactor Blowers. 

8.7.5.6. Formic Acid Purge 

Formic acid purge is carried out manually by the Operator while running the automated diffuser 
purge sequence. To better facilitate manual formic acid dosing, the Operator may select a specific 
zone to be purged. No other provision is allowed for within the SCADA. 

8.7.6. MBR Feed Pumps 

There are five MBR Feed Pumps (PU-0540-010/020/030/040/050) four duty pumps and one 
standby pump, all are equipped with VSDs. There are two Process Operating Modes: 

 Flow Pacing  

 Diurnal Flow Schedule 
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Flow Pacing and Diurnal Flow Schedule modes control the MBR Feed Pumps to achieve a target 
MBR Feed Flow. The MBR Feed Flow is equal to the desired MRAS flow factor multiplied by the 
rolling time weighted average Bioreactor Feed Flow Average (Refer Section 5.7.5.2) plus the 
Plant Permeate Demand (Refer Section 11.7.2) to be removed by the membranes. The MBR Feed 
Flow is not measured, instead it is estimated from a lookup table that relates MBR feed pump speed 
against MBR Feed Pump Flow, for different liquid levels in Swing Zone 2. Hence the pump speed 
of each pump can be determined by SCADA from a lookup table (Refer Section 8.7.6.3). 

If the system is in Flow Pacing mode and the Bioreactor Feed Flow Average value is unavailable, 
the MBR Feed Pumps auto mode will automatically switch to Diurnal Flow Schedule Mode.  

In either operating mode, if at any time there is High-High liquid level in the MBR Feed Channel 
(TK-0600-001), as triggered by the MBR Feed Channel Level Switch (LS-0600-001 High High) 
(Refer Section 11.7.3), all of the MBR Feed Pumps (PU-0540-010/020/030/040/050) will stop and 
an alarm will be raised after a hard coded delay (MBR Feed High Pump Stop Delay). The pumps 
restart and normal control is resumed when the level in the MBR Feed Channel drops to the High 
liquid level, LS-0600-001 High after a hardcoded delay (MBR Feed Pump Restart Delay) (Refer 
Section 11.7.3). 

A duty arbiter provides automatic cycling of the duty pump (or duty pump order) once per day at 
an Operator selected time of day (TOD 2).  A manual duty selector is also provided which allows 
the Operator to manually set the duty order of the MBR Feed Pumps. When the duty selector has 
been placed in manual the automatic time of day change over will not occur. 

Each MBR Feed Pump is equipped with a level switch (LS-0540-010/020/030/040/050) in a 
vertical pipe section after the pump outlet to detect MBR Feed Pump Flow. If flow is not detected 
(by an increase in level in the vertical pipe section) a set time after starting the pump (MBR Feed 
Pump Delay) a no flow alarm is raised and the pump will be stopped.  

8.7.6.1. Flow Pacing 

In this mode the target MRAS flow rate is calculated based on the Bioreactor Feed Flow Average 
(Section 5.7.5.1) multiplied by a flow pacing factor. The calculated MRAS flow is added to the 
Plant Permeate Demand (Section 11.7) to give the Target MBR Feed Flow. 

An additional Recirc Factor is also included in the Target MBR Feed Flow calculation (refer 
Section 11.7.3). This allows for additional MBR feed during MBR train flushing operations. 

The Operator specifies the flow pacing factor (MRAS Factor) which is the required ratio of the 
MRAS flow to the Plant Permeate Demand. The Target Total MBR Feed Flow is calculated 
according to the following equation: 
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Target MBR Feed Flow = maximum (Min MBR Feed Flow, MBR Feed Flow) 
 

MBR Feed Flow =  
(Bioreactor Feed Flow Average x MRAS Factor x Recirc Factor )+ Plant 
Permeate Demand 

Where: 

 Target MBR Feed Flow is the total MBR Feed Flow for all duty MBR Trains (in L/s); 

 Min MBR Feed Flow is the minimum MRAS flow to the MBR system; 

 Bioreactor Feed Flow Average is the rolling time weighted average feed flow to the 
Bioreactor. (FIT-0260-010) (Section 5.7.5.2) (in L/s); 

 MRAS Factor is an Operator set flow pacing factor value,; 

 Plant Permeate Demand is the MBR permeate demand flow rate (Section 11.7); and 

 Recirc Factor is a calculated value that corrects the feed for MBR train flushing operations 
(Refer Section 11.7.3). When train flushing is not occurring the Recirc Factor value is set to 
1. 

The pump speed and number of operating pumps is based on a lookup table (Section 8.7.6.3) to 
achieve the Target MBR Feed Flow. 

8.7.6.2. Diurnal Flow Schedule 

In this mode the required MRAS Flow is entered by the Operator into a diurnal schedule (MRAS 
Flow 1 to MRAS Flow 24) for each hour of the day. This is added to the time weighted average 
Permeate Flow (Section 11.7.2) to give the Target MBR Feed Flow for each hour of the day. An 
additional Recirc Factor is also included in the Target MBR Feed Flow calculation (refer Section 
11.7.3). This allows for additional MBR feed during MBR train flushing operations. The Target 
MBR Feed Flow is calculated as follows: 

Target MBR Feed Flow = maximum (Min MBR Feed Flow, MBR Feed Flow) 

MBR Feed Flow =  
(MRAS Flow (1 to 24) x Recirc Factor) + Plant Permeate Demand 

Where: 

 Target MBR Feed Flow is the total MBR Feed Flow for all MBR Trains (in L/s); 

 Min MBR Feed Flow is the minimum MRAS flow to the MBR system; 

 MRAS Flow 1 to 24 is the Operator entered values for each hour of the day; 
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 Plant Permeate Demand is the MBR permeate demand flow rate (Section 11.7); and 

 Recirc Factor is a calculated value that corrects the feed for MBR train flushing operations 
(Refer Section 11.7.3). When train flushing is not occurring the Recirc Factor value is set to 
1. 

The pump speed and number of operating pumps required to achieve the Target MBR Feed Flow is 
based on a lookup table (Section 8.7.6.3). 

The default schedule for the MRAS flow is shown below: 

Time of Day MRAS Flow (L/s) 

00:00 to 00:59 270 

01:00 to 01:59 175 

02:00 to 02:59 120 

03:00 to 03:59 120 

04:00 to 04:59 120 

05:00 to 05:59 120 

06:00 to 06:59 120 

07:00 to 07:59 160 

08:00 to 08:59 280 

09:00 to 09:59 374 

10:00 to 10:59 404 

11:00 to 11:59 392 

12:00 to 12:59 387 

13:00 to 13:59 323 

14:00 to 14:59 284 

15:00 to 15:59 280 

16:00 to 16:59 239 

17:00 to 17:59 304 

18:00 to 18:59 333 

19:00 to 19:59 455 

20:00 to 20:59 510 

21:00 to 21:59 510 

22:00 to 22:59 450 

23:00 to 23:59 375 
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8.7.6.3. MBR Feed Pumps Lookup Tables 

Lookup tables are used to determine how many MBR Feed Pumps need to be operating and at what 
speed they need to operate at to achieve the Target MBR Feed Flow. A factor that needs to be taken 
into account is the liquid level in Swing Zone 2, which can vary, and changes the pump static head. 

The MBR Feed Pump Flow 1 to 72 is the flow to be achieved from each operating MBR Feed 
Pump (in L/s), Target MBR Feed Flow is the total MBR Feed Flow for all MBR Trains as 
determined from the selected Process Operating Mode (in L/s), and Number of MBR Feed Pumps 1 
to 72 is the number of operating MBR Feed Pumps. 

The MBR Feed Pump Flow 1 to 72 and the Number of MBR Feed Pumps 1 to 72 in duty is based 
on the Target MBR Feed Flow and determined using the lookup table below. The SCADA will 
linearly interpolate between the flow values shown in the table to determine the MBR Feed Pump 
Flow 1 to 72 required to match the actual Target MBR Feed Flow.  

Target 
MBR 
Feed 
Flow 
(L/s) 

Setpoint 
MBR 
Feed 
Pump 
Flow 
(L/s) 

Number 
of  

MBR 
Feed 

Pumps 

Target 
MBR 
Feed 
Flow 
(L/s) 

Setpoint 
MBR 
Feed 
Pump 
Flow 
(L/s) 

Number 
of  

MBR 
Feed 

Pumps 

Target 
MBR 
Feed 
Flow 
(L/s) 

Setpoint 
MBR 
Feed 
Pump 
Flow 
(L/s) 

Number 
of  

MBR 
Feed 

Pumps 

Target 
MBR 
Feed 
Flow 
(L/s) 

Setpoint 
MBR 
Feed 
Pump 
Flow 
(L/s) 

Number 
of  

MBR 
Feed 

Pumps 

<200 200 1 625 313 2 1075 358 3 1525 381 4 

200 200 1 650 325 2 1100 367 3 1550 388 4 

225 225 1 675 338 2 1125 375 3 1575 394 4 

250 250 1 700 350 2 1150 383 3 1600 400 4 

275 275 1 725 363 2 1175 392 3 1625 406 4 

300 300 1 750 375 2 1200 400 3 1650 413 4 

325 325 1 775 388 2 1225 408 3 1675 419 4 

350 350 1 800 400 2 1250 417 3 1700 425 4 

375 375 1 825 413 2 1275 425 3 1725 431 4 

400 400 1 850 425 2 1300 433 3 1750 438 4 

425 425 1 875 438 2 1325 442 3 1775 444 4 

450 450 1 900 450 2 1350 450 3 1800 450 4 

475 238 2 925 463 2 1375 458 3 1825 456 4 

500 250 2 950 317 3 1400 467 3 1850 463 4 

525 263 2 975 325 3 1425 356 4 1875 469 4 

550 275 2 1000 333 3 1450 363 4 1900 475 4 

575 288 2 1025 342 3 1475 369 4 >1900 475 4 

600 300 2 1050 350 3 1500 375 4    

 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 183 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 170 

Hence SCADA will calculate the required flow per pump and the number of pumps operating. If 
the Target MBR Feed Flow is less than 200L/s, then the Setpoint MBR Feed Pump Flow is 200L/s, 
and the Number of MBR Feed Pumps is 1 duty. If the Target MBR Feed Flow is greater than 
1900L/s, the Setpoint MBR Feed Pump Flow is 475L/s, and the Number of MBR Feed Pumps is 4 
duty. For multiple pump duties, all operating pumps run at the same speed as determined from the 
lookup table below. 

The lookup table is shown below for determining MBR Feed Pump speed setpoints (Speed Setpoint 
1 to Speed Setpoint 77) based on the Setpoint MBR Feed Pump Flow 1 to 72 from the table above 
and the Bioreactor Swing Zone 2 level. The SCADA will linearly interpolate between the flow and 
level values shown in the table to determine the MBR Feed Pump motor speed required to meet 
MBR Feed Pump Flow 1 to 72. 

The table represents the pump curve for a single pump and shows the flow achievable for different 
pump speeds and varying levels in the Bioreactor Swing Zone 2. As each pump has its own 
pipework which is separate from the other pumps (i.e. no common pipework), the flow achieved 
from two pumps operating at a set speed is assumed to be exactly double the flow achieved from 
only one pump operating at that same speed. 

The Swing Zone 2 liquid level is measured by the Swing Zone 2 Level Indicating Transmitter 
(LIT-0510-110). The MBR Feed Pump motor speed is determined from the table for the specific 
flow and Bioreactor Swing Zone 2 level. If the Level Indicating Transmitter fails, the SCADA 
assumes the liquid level to be the bottom water level (BWL) or 18.65 mRL for purposes of 
determining motor speed from the lookup table. 

Bioreactor 
Depth 
(mRL) 

19.65 19.55 19.45 19.35 19.25 19.15 19.05 18.95 18.85 18.75 18.65 

MBR Feed 
Pump Flow 
Rate (L/s) 

Pump Motor Speed (%) 

200 55.0 55.7 56.4 57.1 57.8 58.5 59.2 59.9 60.6 61.3 62.0 

250 62.0 62.6 63.2 63.8 64.4 65.0 65.6 66.2 66.8 67.4 68.0 

300 68.0 68.6 69.2 69.8 70.4 71 71.6 72.2 72.8 73.4 74.0 

350 76.0 76.5 77.0 77.5 78.0 78.5 79.0 79.5 80.0 80.5 81.0 

400 84.0 84.4 84.8 85.2 85.6 86 86.4 86.8 87.2 87.6 88.0 

450 92.0 92.4 92.8 93.2 93.6 94 94.4 94.8 95.2 95.6 96.0 

475 96.0 96.4 96.8 97.2 97.6 98 98.4 98.8 99.2 99.6 100.0 
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8.7.7. WAS/Scum Sequence 

The purpose of the WAS/Scum Sequence is to waste biological mass from the MRAS Tank to 
maintain the desired sludge age in the bioreactor and to remove scum from the Oxidation Ditch and 
the MRAS Tank to prevent excessive accumulation of scum. 

Scum is removed from the Final Anoxic Zone by overflow of the fixed weir (19.5mRL) into the 
Bioreactor WAS/Scum Pump Station when the Bioreactor Level is at its highest (19.5mRL) point 
during the day. Any scum from the Final Anoxic Zone that enters the Bioreactor WAS/Scum Pump 
Station will be removed by the WAS/Scum Pumps to the Aerobic Digester. 

There are two WAS/Scum Pumps (PU-0530-010/020) that operate in a duty/standby configuration. 
The WAS/Scum Flow Indicating Transmitter (FIT-0530-010) totalises the daily volume of 
combined WAS and scum that is pumped to the Aerobic Digester. Each WAS/Scum Pump is 
equipped with a flow switch (FS-0530-010/020) that triggers a low flow alarm if no flow is 
detected after a set time (WAS/Scum Pump Delay) following starting of a WAS/Scum pump. 

The WAS/Scum Sequence operates in one of two Process Operating Modes: 

 Daily Volume 

 Daily Duration. 

Daily Volume mode requires the correct functioning of the WAS/Scum Flow Indicating 
Transmitter (FIT-0530-010). Hence if this instrument fails, the Process Operating Mode will 
automatically switch to Daily Duration mode.  

The selection of the Process Operating Mode affects the duration for which the duty WAS/Scum 
Pump is running for removal of MRAS as waste activate sludge (WAS). That is, for both Process 
Operating Modes, first scum is removed from the Oxidation Ditch for a set duration (Ditch Scum 
Duration), followed by removal of scum from the MRAS Tank for a set duration (MRAS Scum 
Duration), followed by the removal of either a set volume of WAS by Daily Volume Mode (MWAS 
Volume (1 to 7)), or for a set duration by Daily Duration Mode (MWAS Duration (1 to 7)). 

The Bioreactor WAS/Scum Pumps flow rate setpoint is calculated as follows: 

WAS Flow Rate (L/s) = ( MWAS Volume (1 to 7) (kL) / MWAS Duration (1 to 7) (hrs) ) / 3.6 

The duty Bioreactor WAS/Scum pump speed is modulated by PID feedback control to meet the 
calculated flow as measured by WAS/Scum Flow Indicating Transmitter (FIT-0530-010). 

If the WAS/Scum Flow Indicating Transmitter (FIT-0530-010) is unavailable the duty WAS/Scum 
pump is operated at an Operator specified constant speed (WAS Pump Speed) and the Digester 
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Bypass sequence is inhibited. In both Process Operating Modes, once the sequence is initiated, the 
WAS/Scum Pumps (PU-0530-010/020) start and stop based on the liquid level in the Bioreactor 
WAS/Scum Pump Station: 

 The duty WAS/Scum Pump will start when either the Bioreactor WAS/Scum Pump Station 
Level Switch (LS-0530-010) triggers High level, or the liquid level as measured by the 
WAS/Scum Pump Station Level Indicating Transmitter (LIT-0530-010) reaches above a set 
level (WAS Pump Start Level) 

 The operating WAS/Scum Pump will stop when either the Bioreactor WAS/Scum Pump 
Station Level Switch (LS-0530-010) triggers Low level, or the liquid level as measured by 
the Bioreactor WAS/Scum Pump Station Level Indicating Transmitter (LIT-0530-010) drops 
below a set level (WAS Pump Stop Level) 

 The WAS/Scum Pumps will be inhibited from operating if the High or High-High liquid 
level alarms have been triggered in the Aerobic Digester (Section 15.7.6) 

 This means that the pumps will start and stop independently of the operation of the actuated 
penstocks and valves that direct scum and WAS into the pump station. Hence, for example, if 
during the wasting sequence the liquid level in the Final Anoxic Zone increases above the 
level of the fixed weir that directs scum from the Final Anoxic Zone to the Bioreactor 
WAS/Scum Pump Station (and the manual valve on the pipe leading to the Bioreactor 
WAS/Scum Pump Station is open), scum will flow into the Pump Station and will eventually 
trigger the duty WAS/Scum Pump to start if it is not already operating. 

 An alarm is raised if the Bioreactor WAS/Scum Pump Station Level Switch (LS-0530-010) 
triggers High-High level 

 An alarm is raised if the Bioreactor WAS/Scum Pump Station Level Switch (LS-0530-010) 
triggers Low-Low level. 

A duty arbiter provides automatic cycling of the duty pump once per day at an Operator selected 
time of day (TOD 3). 

The WAS/Scum Sequence occurs once per day at a separate Operator selected time of day for each 
day of the week (TOD 4, TOD 5, TOD 6, TOD 7, TOD 8, TOD 9 and TOD10). The time of day to 
start the WAS sequence should coincide with high Bioreactor levels to best enable the removal of 
scum from the Final Anoxic Zone static weir. 
A manual WAS/Scum Sequence button is provided within the Wasting Control menu at SCADA. 
This allows the Operator to initiate the sequence outside of the normal daily scheduled start time in 
all Procress Operating Modes or to restart the sequence after a sequence fault has occurred.  
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8.7.7.1. Daily Volume 

In this mode, the Operator enters the volume (MWAS Volume 1 to MWAS Volume 7) of MRAS to 
waste each day of the week. This volume is the volume of MRAS to waste and is in addition to the 
volume of scum that is wasted by the Bioreactor WAS/Scum Pumps. 

The pre-requisites for this sequence to initiate are as follows: 

 The WAS/Scum Flow Indicating Transmitter (FIT-0530-010) has not failed, AND 

 At least one of the Bioreactor WAS/Scum Pumps (PU-0530-010/020) is available in AUTO, 
AND 

 High or High-High liquid level alarms have not been triggered in the Aerobic Digester 
(Section 15.7.6), AND 

 The sequence has not already been initiated earlier in the day, AND 

 The time of day is equal to or later than the Operator selected time of day (TOD 7) 

When the pre-requisites are met, the sequence will initiate as follows: 

1) Once the sequence is initiated the Bioreactor WAS/Scum Pump will start and stop based on the 
liquid level within the Bioreactor WAS/Scum Pump Station as described in Section 8.7.7. 

2) The Bioreactor Scum Actuated Penstock (PT-0530-010) will lower, and continually modulate 
its position, to meet a level setpoint (Bioreactor Scum Pump Station Level Setpoint) within the 
Bioreactor WAS/Scum Pump Station, as measured by the Bioreactor WAS/Scum Pump Station 
Level Indicating Transmitter (LIT-0530-010). This will enable scum (and a small amount of 
mixed liquor) to overflow the penstock and enter the pump station. A timer will start and scum 
flow will be totalised by the WAS/Scum Flow Indicating Transmitter (FIT-0530-010). 

 Failure of the Bioreactor Scum Actuated Penstock to lower will raise an alarm. The 
sequence will continue. 

3) Once the timer has reached a set duration (Ditch Scum Duration), the Bioreactor Scum 
Actuated Penstock (PT-0530-010) will raise to its park position. 

 Failure of the Bioreactor Scum Actuated Penstock to rise to its park position within a set 
time (Penstock Delay) will raise an alarm. The sequence will continue. 

4) The totalised flow will be recorded as the volume of oxidation ditch scum that has been wasted, 
and the totaliser will be reset. 

5) The MRAS Scum Actuated Penstock (PT-0620-021) will lower and continually modulate its 
position, to meet a level setpoint (Bioreactor Scum Pump Station Level Setpoint) within the 
Bioreactor WAS/Scum Pump Station, as measured by the Bioreactor WAS/Scum Pump Station 
Level Indicating Transmitter (LIT-0530-010).  
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6) The MWAS and scum overflow the penstock and flow to the Bioreactor WAS/Scum Pump 
Station. The pumped MWAS flow is measured by the WAS/Scum Flow Indicating Transmitter 
(FIT-0530-010). A timer and a flow totaliser will start. 

 The MWAS Actuated Valve (VCA-0600-001) will open to allow MRAS to flow to the 
Bioreactor WAS/Scum Pump Station if: 

 The MRAS Tank Penstock is fully open for longer than a set period MWAS Valve 
Delay. 

 The MRAS Scum Actuated Penstock fails to lower. An alarm is raised and the WAS 
sequence continues. 

 If the MWAS Actuated Valve fails to open within a set time (Valve Delay) an alarm is 
raised and the WAS sequence continues. 

 The MWAS Actuated Valve (VCA-0600-001) will close if: 

 The MRAS Tank Penstock is not fully open for longer than a set period MRAS Valve 
Delay. 

 If the Bioreactor WAS/Scum Pump Station Level High or High High (LS-0530-010 
High or High High) is triggered. The manual valve HV-0620-044 may be throttled as 
required to minimise the frequency of triggering high levels. 

 Failure of the MWAS Actuated Valve to close within a set time (Valve Delay) will 
raise an alarm. 

 The MRAS Penstock Position is closed if the Bioreactor WAS/Scum Pump Station Level 
High High (LS-0530-010 High High) is triggered. 

 Failure of the MRAS Scum Actuated Penstock to close within a set time (Penstock 
Delay) will raise an alarm. 

7) Once the flow totaliser has reached a set volume (MWAS Volume 1 to MWAS Volume 7), the 
MRAS Scum Actuated Penstock (PT-0620-021) is raised to its park position and the MWAS 
Actuated Valve (VCA-0600-001) is closed (if open). 

 Failure of the MWAS Actuated Valve to close within a set time (Valve Delay) will raise an 
alarm. 

 Failure of the MRAS Scum Actuated Penstock to close within a set time (Penstock Delay) 
will raise an alarm. 

8) The Bioreactor WAS/Scum Pumps are stopped if they have not stopped already. The totalised 
flow will be recorded as the volume of MWAS that has been wasted and the totaliser will be 
reset. 

Each day the totalised volume of Oxidation Ditch scum and MWAS is recorded.If the Bioreactor 
WAS/Scum Pump Station Level Indicating Transmitter (LIT-0530-010) fails, the Bioreactor Scum 
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Penstock (PT-0530-010) and the MRAS Tank Penstock (PT-0620-021) are lowered to the fully 
opened position for respective sequence steps where modulation control is normally conducted. In 
this situation the Bioreactor WAS/Scum Pump Station will be flooded however wasting will be 
able to be conducted until the instrument is rectified. 

The conditions for the sequence to shutdown before completion are: 

 Both Bioreactor WAS/Scum Pumps (PU-0530-010/020) fail, OR 

 The WAS/Scum Flow Indicating Transmitter (FIT-0530-010) fails (Auto Mode will switch 
to Daily Time mode for the next sequence), OR 

 High or High-High liquid level alarms have been triggered in the Aerobic Digester (Section 
15.7.6). 

The shutdown sequence is: 

1) Raise alarm to notify the Operator that the WAS/Scum sequence has shutdown. 

2) Stop the operating WAS/Scum Pump (PU-0530-010/020) and inhibit either pump from starting 
until the alarm is reset. 

8.7.7.2. Daily Duration 

This Process Operating Mode is normally only used when the WAS/Scum Flow Indicating 
Transmitter (FIT-0530-010) fails. 

In this mode, the Operator enters the length of time (MWAS Duration 1 to MWAS Duration 7) for 
which MRAS is wasted each day of the week. This is the time over which MRAS is to be wasted 
and is in addition to the duration that scum is wasted by the Bioreactor WAS/Scum Pumps. 

The pre-requisites for this sequence to initiate are: 

 At least one of the Bioreactor WAS/Scum Pumps (PU-0530-010/020) is available in AUTO, 
AND 

 High or High-High liquid level alarms have not been triggered in the Aerobic Digester 
(Section 15.7.6), AND 

 The sequence has not already been initiated earlier in the day, AND 

 The time of day is equal to or later than the Operator selected time of day (TOD 7). 

When the pre-requisites are met, the sequence will initiate: 

1) to 6) Same as for the Daily Volume sequence (Refer Section 8.7.7.1). If FIT-0530-010 is 
available the Bioreactor Scum flow is totalised and recorded. 
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7) Once the timer has reached a preset duration (MWAS Duration 1 to MWAS Duration 7), the 
MRAS Scum Actuated Penstock (PT-0620-021) is raised to its park position and the MWAS 
Actuated Valve (VCA-0600-001) is closed (if open). 

 Failure of the MWAS Actuated Valve to close within a set time (Valve Delay) will raise an 
alarm. 

 Failure of the MRAS Scum Actuated Penstock to close within a set time (Penstock Delay) 
will raise an alarm. 

8) The Bioreactor WAS/Scum Pumps are stopped if they have not stopped already. The totalised 
flow (if FIT-0530-010 is available) will be recorded as the volume of MWAS that has been 
wasted and the totaliser will be reset. 

Each day the totalised volume of Oxidation Ditch scum and MWAS is recorded (if FIT-0530-010 
is available). 

If the Bioreactor WAS/Scum Pump Station Level Indicating Transmitter (LIT-0530-010) fails, the 
Bioreactor Scum Penstock (PT-0530-010) and the MRAS Tank Penstock (PT-0620-021) are 
lowered to the fully opened position for respective sequence steps where modulation control is 
normally conducted. In this situation the Bioreactor WAS/Scum Pump Station will be flooded 
however wasting will be able to be conducted until the instrument is rectified. 

The conditions for the sequence to shutdown before completion are: 

 Both Bioreactor WAS/Scum Pumps (PU-0530-010/020) fail, OR 

 High or High-High liquid level alarms have been triggered in the Aerobic Digester (Section 
15.7.6). 

The shutdown sequence is: 

1) Raise alarm to notify the Operator that the WAS/Scum sequence has shutdown. 

2) Stop the operating WAS/Scum Pump (PU-0530-010/020) and inhibit either pump from starting 
until the alarm is reset 

8.7.8. Instrumentation 

8.7.8.1. WAS/Scum Flow 

The WAS/Scum Flow is measured by the WAS/Scum Flow Indicating Transmitter (FIT-0530-
010). The flow rate is averaged to give MWAS Flow and is used for flow pacing control of Alum 
dosing to the Digester in Flow Pacing mode (Section 18.7.4.1). 
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The rolling time weighted average of the measured flow, MWAS Flow, is calculated to smooth out 
the flow. The rolling time weighted average WAS/Scum Flow is calculated for the time period of 
now (T0) to now minus X minutes (T0-X) (L/s) where X is an Operator set time. 

8.7.8.2. Clarifier 4 Feed Flow 

The Clarifier 4 Feed Flow is used for monitoring and for calculation of the Clarifier 4 Effluent 
Flow (refer Section 10.7.4). The flow is measured by the Clarifier 4 Flow Indicating Transmitter 
(FIT-0630-011). 

If the Clarifier 4 Flow Indicating Transmitter (FIT-0630-011) fails, then the Clarifier 4 Feed Flow 
is calculated by the depth of liquid over the weir in Swing Zone 2 (WR-0510-001).  The liquid 
depth is measured by the Swing Zone 2 Level Indicating Transmitter (LIT-0510-110) which is 
primarily used to monitor the liquid depth in the Oxidation Ditch and Secondary Bioreactor. 
However the flow over the weir can be calculated by the following equation: 

QB = K x B x H1.5  x 1000 

Where: 

 QB = Clarifier 4 Feed Flow (L/s) 

 B = Fixed Weir Length (m) (PLC settable) 

 K=Fixed Weir Coefficient (Broad Crested Weir) (PLC settable)  

 H = Fluid Depth over Static Weir (m) = Liquid Depth (LIT-0510-110, 19.75mRL – 
20.25mRL) – Weir Height (19.75mRL) 

Note: RL levels of chamber invert and fixed weir in calculation to be adjusted for as constructed 
RL levels.  

When the measured Liquid Depth is below the Weir Height (as is normally the case) the Clarifier 4 
Feed Flow will be zero.  

A rolling time weighted average of the measured flow is calculated to smooth out the flow. The 
rolling time weighted average Clarifier 4 Feed Flow is calculated for the time period of now (T0) 
to now minus Y minutes (T0-Y) (in L/s) where Y is an Operator set time. 

If the Swing Zone 2 Level Indicating Transmitter (LIT-0510-110) fails and the Clarifier 4 Flow 
Indicating Transmitter (FIT-0630-011) fails, the Clarifier 4 Feed Flow will be calculated as the 
difference between the time weighted average Bioreactor Feed Flow Average (Section 5.7.5.1) and 
the time weighted average Permeate Flow (Section 11.7.2). In this situation the Clarifier 4 Feed 
Flow will be equal to zero unless the Swing Zone 2 High-High Level alarm is triggered to indicate 
that overflow is occurring. 
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8.7.8.3. Other 

The following alarms are raised: 

 High Oxidation Ditch Nitrate: If the measured nitrate concentration in the Oxidation Ditch 
(AIT-0510-052) is above an Operator setpoint (High Oxidation Ditch Nitrate) an alarm is 
raised. 

 High Oxidation Ditch Ammonia: If the measured ammonia concentration in the Oxidation 
Ditch (AIT-0510-055) is above an Operator setpoint (High Oxidation Ditch Ammonia) an 
alarm is raised. 

 High Final Anoxic Zone Nitrate: If the measured nitrate concentration in the Final Anoxic 
Zone (AIT-0510-121) is above an Operator setpoint (High Final Anoxic Zone Nitrate) an 
alarm is raised. 

 High-High Final Anoxic Zone Nitrate: If the measured nitrate concentration in the Final 
Anoxic Zone (AIT-0510-121) is above an Operator setpoint (High-High Final Anoxic Zone 
Nitrate) an alarm is raised. 

 High Final Anoxic Zone Ammonia: If the measured ammonia concentration in the Final 
Anoxic Zone (AIT-0510-120) is above an Operator setpoint (High Final Anoxic Zone 
Ammonia) an alarm is raised. 

 High-High Final Anoxic Zone Ammonia: If the measured ammonia concentration in the 
Final Anoxic Zone (AIT-0510-120) is above an Operator setpoint (High-High Final Anoxic 
Zone Ammonia) an alarm is raised. 

 High MBR Permeate Phosphate: If the measured phosphate concentration in the permeate 
(AIT-0600-001) is above an Operator setpoint (High Ortho-P) an alarm is raised. 

 High-High MBR Permeate Phosphate: If the measured phosphate concentration in the 
permeate (AIT-0600-001) is above an Operator setpoint (High-High Ortho-P) an alarm is 
raised. 

 High Anaerobic Zone 2 pH: If the measured pH in Anaerobic Zone 2 (AIT-0510-031) is 
above an Operator setpoint (High Anaerobic Zone 2 pH) an alarm is raised. 

 Low Anaerobic Zone 2 pH: If the measured pH in Anaerobic Zone 2 (AIT-0510-031) is 
below an Operator setpoint (Low Anaerobic Zone 2 pH) an alarm is raised. 

 High Level in Swing Zone 2: If the level measured by LIT-0510-110 is higher than a setpoint 
(High Liquid Level), or LS-0510-110 (High) is triggered, an alarm is raised to notify that 
overflow to Clarifier 4 is imminent and both swing zones are switched to anoxic mode 
(Section 8.7.2.3). This will affect the operation of the permeate pumps (Section 11.7.1). 

 High-High Level in Swing Zone 2: If the level measured by LIT-0510-110 is higher than a 
setpoint (High-High Liquid Level), or LS-0510-110 (High-High) is triggered, an alarm is 
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raised to notify that overflow to Clarifier 4 is occurring and both swing zones are switched to 
anoxic mode (Section 8.7.2.3). This will affect the operation of the permeate pumps (Section 
11.7.1) and Clarifier 4 (refer Section 10) 

 Low Level in Swing Zone 2: If the level measured by LIT-0510-110 is less than a setpoint 
(Low Liquid Level), or LS-0510-110 (Low) is triggered, an alarm is raised to notify low 
liquid level. 

 Low-Low Level in Swing Zone 2: If the level measured by LIT-0510-110 is less than a 
setpoint (Low-Low Liquid Level), or LS-0510-110 (Low-Low) is triggered, an alarm is raised 
to notify low-low liquid level. This will affect the operation of the permeate pumps (Section 
11.7.1). 

A discrepancy alarm is provided for the Swing Zone 2 Level Indicating Transmitter (LIT-0510-
110) using the Swing Zone 2 Level Switch as a reference level: 

 When LS-0510-110 Low is triggered the level measured by LIT-0510-110 is compared to the 
known fixed level of the LS-0510-110 Low (18.6mRL (5%)). If the discrepancy is greater 
than +/- 25mm (1.25%), an alarm is raised, Bioreactor Swing Zone 2 Low Level Discrepancy. 

 When LS-0510-110 High is triggered the level measured by LIT-0510-110 is compared to 
the known fixed level of the LS-0510-110 High (19.7mRL (60%)). If the discrepancy is 
greater than +/- 25mm (1.25%), an alarm is raised, Bioreactor Swing Zone 2 High Level 
Discrepancy. 

8.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA. 

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Mixers 

Mixer On Time Operating time for De-aeration Zone 
and Anaerobic Zone mixers in 
Intermittent Mode 

min 5 30 15 Operator 

TOD 1 Time of Day to switch duty order of 
Oxidation Ditch Mixers 

hr:min 00:00 23:59 14:00 Operator 

Target Nitrate Target nitrate concentration in 
oxidation ditch for Nitrate Feedback 
Mode 

mg/L 0.0 10.0 2.0 Operator 

Nitrate Control 
Mixer Speed Max 

Maximum allowed mixer speed for 
nitrate control 

% 50 100 80% Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Nitrate Control 
Mixer S 
peed Min 

Minimum allowed mixer speed for 
nitrate control 

% 50 100 50% Operator 

No of Mixers 
Group 1 

The number of mixers to operate out of 
MX-0510-051 & MX-0510-052 for 
Nitrate Feedback Mode 

integer 0 2 2 Operator 

No of Mixers 
Group 2 

The number of mixers to operate out of 
MX-0510-053 & MX-0510-054 for 
Nitrate Feedback Mode 

integer 0 2 2 Operator 

Mixer Speed 1 to 
Mixer Speed 24 

Mixer Speed for oxidation ditch mixers 
for Diurnal Schedule Mode 

% 

(Hz) 

50 

(25) 

100 

(50) 

Refer 
Section 
8.7.2.2 

Operator 

No of Mixers 
Group 1-1 to No 
of Mixers Group 
1-24 

The number of mixers to operate out of 
MX-0510-051 & MX-0510-052 for 
Diurnal Schedule Mode 

integer 0 2 Refer 
Section 
8.7.2.2 

Operator 

Mixer Speed 
Differential 1 to 
Mixer Speed 
Differential 24 

Mixer Speed Differential for oxidation 
ditch mixers for Differential Speed 
Schedule Mode 

% 0 20 Refer 
Section 
8.7.2.3 

Operator 

Primary Group 
Mixer 1  

The primary mixer to operate out of 
MX-0510-051 & MX-0510-052 for 
Differential Speed Schedule Mode 

integer 1 2 1 Operaotr 

Primary Group 
Mixer 2 

The primary mixer to operate out of 
MX-0510-053 & MX-0510-054 for 
Differential Speed Schedule Mode 

integer 1 2 1 Operator 

No of Mixers 
Group 2-1 to No 
of Mixers Group 
2-24 

The number of mixers to operate out of 
MX-0510-051 & MX-0510-052 for 
Diurnal Schedule Mode 

integer 0 2 Refer 
Section 
8.7.2.2 

Operator 

Swing Zone 1 Hr 
1 to Swing Zone 
1 Hr 72 

Hourly schedule for Swing Zone 1 with 
each hour set to Aerobic or Anoxic 

Aerobic 
/ Anoxic 

NA NA Refer 
Section 
8.7.2.3 

Operator 

Swing Zone 2 Hr 
1 to Swing Zone 
2 Hr 72 

Hourly schedule for Swing Zone 2 with 
each hour set to Aerobic or Anoxic 

Aerobic 
/ Anoxic 

NA NA Refer 
Section 
8.7.2.3 

Operator 

Mixer On Time 2 Operating time for Swing Zone mixers 
in Intermittent Mode 

min 5 30 15 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

High Ammonia 
Concentration 

Ammonia concentration that triggers 
Swing Zone 1 to switch to Aerobic 
Mode 

mg/L 0.0 10.0 1.5 Operator 

High Ammonia 
Duration 

Duration for which high ammonia 
concentration must be measured for 
Swing Zone 1 to switch to Aerobic 
Mode 

min 1 30 5 Operator 

Normal Level 
Timer 

Liquid level in Swing Zone 2 to resume 
normal operation of the Swing Zones 

min 0 10 2 Operator 

MixerContinuous
OverrideFlow 

Flow setpoint above which continuous 
override is intiated 

L/s 0 1095 600 Engineer 

MixerContinuous
OverrideOnDelay 

Delay timer before mode switched to 
continuous mixing after flow setpoint 
exceeded 

sec 30 600 60 Engineer 

MixerContinuous
OverrideOffDela
y 

Delay timer before mode switched back 
to previous mode after dropping below 
flow setpoint 

sec 30 600 300 Engineer 

Bioreactor Aeration Control Valves 

High Anoxic DO 
Concentration 

DO concentration in the anoxic zone to 
trigger adjustment of the DO setpoint or 
air flow setpoint for Aeration Zone 5 

mg/L 0.0 10 0.5 Operator 

High Anoxic DO 
– DO Factor 

Factor to adjust the DO target value for 
Aeration Zone 5 if a high anoxic zone 
DO concentration is measured 

% 0 100 75 Operator 

High Anoxic DO 
– Air Flow Factor 

Factor to adjust the air flow target value 
for Aeration Zone 5 if a high anoxic 
zone DO concentration is measured 

% 0 100 75 Operator 

Max DO 1 DO concentration for high DO alarm 
for Aerobic Zone 1 

mg/L 0.0 10.0 3.5 Operator 

Max DO 2 DO concentration for high DO alarm 
for Aerobic Zone 2 

mg/L 0.0 10.0 4.0 Operator 

Max DO 3 DO concentration for high DO alarm 
for Aerobic Zone 3 

mg/L 0.0 10.0 5.0 Operator 

Max DO 4 DO concentration for high DO alarm 
for Aerobic Zone 4 

mg/L 0.0 10.0 5.0 Operator 

Max DO 5 DO concentration for high DO alarm 
for Aerobic Zone 5 

mg/L 0.0 10.0 4.0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Max DO Swing 1 DO concentration for high DO alarm 
for Swing Zone 1 

mg/L 0.0 10.0 2.5 Operator 

Max DO Swing 2 DO concentration for high DO alarm 
for Swing Zone 2 

mg/L 0.0 10.0 3.0 Operator 

Min DO 1 DO concentration for low DO alarm for 
Aerobic Zone 1 

mg/L 0.0 10.0 0.25 Operator 

Min DO 2 DO concentration for low DO alarm for 
Aerobic Zone 2 

mg/L 0.0 10.0 0.75 Operator 

Min DO 3 DO concentration for low DO alarm for 
Aerobic Zone 3 

mg/L 0.0 10.0 0.9 Operator 

Min DO 4 DO concentration for low DO alarm for 
Aerobic Zone 4 

mg/L 0.0 10.0 0.25 Operator 

Min DO 5 DO concentration for low DO alarm for 
Aerobic Zone 5 

mg/L 0.0 10.0 0.0 Operator 

Min DO Swing 1  DO concentration for low DO alarm for 
Swing Zone 1 

mg/L 0.0 10.0 0.15 Operator 

Min DO Swing 2  DO concentration for low DO alarm for 
Swing Zone 2 

mg/L 0.0 10.0 0.5 Operator 

Max Air 1 Maximum allowable air flow for 
Aerobic Zone 1 

Nm3/hr 0 3840 3648 Engineer 

Max Air 2 Maximum allowable air flow for 
Aerobic Zone 2 

Nm3/hr 0 3840 3648 Engineer 

Max Air 3 Maximum allowable air flow for 
Aerobic Zone 3 

Nm3/hr 0 3840 3648 Engineer 

Max Air 4 Maximum allowable air flow for 
Aerobic Zone 4 

Nm3/hr 0 3840 3648 Engineer 

Max Air 5 Maximum allowable air flow for 
Aerobic Zone 5 

Nm3/hr 0 3840 3648 Engineer 

Max Air Swing 1 Maximum allowable air flow for Swing 
Zone 1 

Nm3/hr 0 3648 2550 Engineer 

Max Air Swing 2 Maximum allowable air flow for Swing 
Zone 2 

Nm3/hr 0 1920 1824 Engineer 

Max Air Time The time for which the max air position 
is to be adopted if maximum allowable 
air flow is exceeded 

sec 0 60 30 Engineer 

Min Air 1 Minimum air flow alarm for Aerobic 
Zone 1 

Nm3/hr 0 1000 300 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Min Air 2 Minimum air flow alarm for Aerobic 
Zone 2 

Nm3/hr 0 1000 500 Operator 

Min Air 3 Minimum air flow alarm for Aerobic 
Zone 3 

Nm3/hr 0 1000 400 Operator 

Min Air 4 Minimum air flow alarm for Aerobic 
Zone 4 

Nm3/hr 0 1000 200 Operator 

Min Air 5 Minimum air flow alarm for Aerobic 
Zone 5 

Nm3/hr 0 1000 100 Operator 

Min Air Swing 1 Minimum air flow alarm for Swing 
Zone 1 

Nm3/hr 0 500 100 Operator 

Min Air Swing 2 Minimum air flow alarm for Swing 
Zone 2 

Nm3/hr 0 300 80 Operator 

UPL 1 Maximum open position for aeration 
control valve for Aerobic Zone 1 

% 0 100 100 Engineer 

UPL 2 Maximum open position for aeration 
control valve for Aerobic Zone 2 

% 0 100 100 Engineer 

UPL 3 Maximum open position for aeration 
control valve for Aerobic Zone 3 

% 0 100 100 Engineer 

UPL 4 Maximum open position for aeration 
control valve for Aerobic Zone 4 

% 0 100 100 Engineer 

UPL 5 Maximum open position for aeration 
control valve for Aerobic Zone 5 

% 0 100 100 Engineer 

UPL 6 Maximum open position for aeration 
control valve for Swing Zone 1 

% 0 100 100 Engineer 

UPL 7 Maximum open position for aeration 
control valve for Swing Zone 2 

% 0 100 100 Engineer 

LPL 1  Minimum open position for aeration 
control valve for Aerobic Zone 1 

% 0 100 10 Engineer 

LPL 2 Minimum open position for aeration 
control valve for Aerobic Zone 2 

% 0 100 15 Engineer 

LPL 3 Minimum open position for aeration 
control valve for Aerobic Zone 3 

% 0 100 15 Engineer 

LPL 4 Minimum open position for aeration 
control valve for Aerobic Zone 4 

% 0 100 15 Engineer 

LPL 5 Minimum open position for aeration 
control valve for Aerobic Zone 5 

% 0 100 5 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

LPL 6 Minimum open position for aeration 
control valve for Swing Zone 1 

% 0 100 10 Engineer 

LPL 7 Minimum open position for aeration 
control valve for Swing Zone 2 

% 0 100 20 Engineer 

DO 1 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Aerobic Zone 1 

mg/L 0.0 5.0 0.9 Operator 

DO 2 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Aerobic Zone 2 

mg/L 0.0 5.0 1.1 Operator 

DO 3 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Aerobic Zone 3 

mg/L 0.0 5.0 1.3 Operator 

DO 4 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Aerobic Zone 4 

mg/L 0.0 5.0 1.9 Operator 

DO 5 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Aerobic Zone 5 

mg/L 0.0 5.0 0.4 Operator 

DO 6 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Swing Zone 1  

mg/L 0.0 5.0 0.0 Operator 

DO 7 Dissolved Oxygen setpoint for 
Ammonia Feedback sub-mode for 
Swing Zone 2  

mg/L 0.0 5.0 2.0 Operator 

Factor 1 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Aerobic Zone 1 

Integer 0.00 5.00 0.25 Operator 

Factor 2 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Aerobic Zone 2 

Integer 0.00 5.00 0.25 Operator 

Factor 3 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Aerobic Zone 3 

Integer 0.00 5.00 0.33 Operator 

Factor 4 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Aerobic Zone 4 

Integer 0.00 5.00 0.33 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Factor 5 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Aerobic Zone 5 

Integer 0.00 5.00 1.5 Operator 

Factor 6 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Swing Zone 1 

Integer 0.00 5.00 0.25 Operator 

Factor 7 Proportional factor for calculation of 
DO setpoint for Ammonia Feedback 
sub-mode for Swing Zone 2 

Integer 0.00 5.00 0.25 Operator 

Target Ammonia Target Ammonia concentration for 
Ammonia Feedback sub-mode  

mg/L 0.0 5.0 1.25 Operator 

DO 8 to DO 259 Dissolved Oxygen setpoint for Diurnal 
DO Schedule sub-mode for Aerobic 
Zone 1 to Swing Zone 2 

mg/L 0.0 4.0 Refer 
Section 
8.7.5.1 

Operator 

Airflow 8 to 
Airflow 259 

Airflow setpoint for Diurnal Air Flow 
Schedule mode for Aerobic Zone 1 to 
Swing Zone 2 

Nm3/hr Min for 
Zone 

Max for 
Zone 

Refer 
Section 
8.7.5.3 

Operator 

Valve Position 1 
to Valve Position 
251 

Valve position for aeration control 
valves for Diurnal Valve Position 
Schedule Mode for Aerobic Zone 1 to 
Swing Zone 2 

% Min for 
Zone  

Max for 
Zone 

Refer 
Section 
8.7.5.4 

Operator 

Purge Flow 1 Target air flow for Diffuser Purge 
Mode for Aerobic Zone 1 

Nm3/hr 600 3840 3456 Operator 

Purge Flow 2 Target air flow for Diffuser Purge 
Mode for Aerobic Zone 2 

Nm3/hr 600 3840 3456 Operator 

Purge Flow 3 Target air flow for Diffuser Purge 
Mode for Aerobic Zone 3 

Nm3/hr 600 3840 3456 Operator 

Purge Flow 4 Target air flow for Diffuser Purge 
Mode for Aerobic Zone 4 

Nm3/hr 600 3840 3456 Operator 

Purge Flow 5 Target air flow for Diffuser Purge 
Mode for Aerobic Zone 5 

Nm3/hr 600 3840 3456 Operator 

Purge Flow 6 Target air flow for Diffuser Purge 
Mode for Swing Zone 1 

Nm3/hr 300 3648 2400 Operator 

Purge Flow 7 Target air flow for Diffuser Purge 
Mode for Swing Zone 2 

Nm3/hr 150 1920 1728 Operator 

Purge Duration 1  Duration of diffuser purge for  Diffuser 
Purge Mode for Aerobic Zone 1  

min 0 60 10 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Purge Duration 2 Duration of diffuser purge for  Diffuser 
Purge Mode for Aerobic Zone 2  

min 0 60 10 Operator 

Purge Duration 3 Duration of diffuser purge for  Diffuser 
Purge Mode for Aerobic Zone 3  

min 0 60 10 Operator 

Purge Duration 4 Duration of diffuser purge for  Diffuser 
Purge Mode for Aerobic Zone 4  

min 0 60 10 Operator 

Purge Duration 5 Duration of diffuser purge for  Diffuser 
Purge Mode for Aerobic Zone 5  

min 0 60 10 Operator 

Purge Duration 6 Duration of diffuser purge for  Diffuser 
Purge Mode for Swing Zone 1  

min 0 60 10 Operator 

Purge Duration 7 Duration of diffuser purge for  Diffuser 
Purge Mode for Swing Zone 2  

min 0 60 10 Operator 

MBR Feed Pumps 

TOD 2 Time of Day to switch duty function of 
MBR Feed Pumps 

hr:min 00:00 23:59 14:00 Operator 

MRAS Factor Ratio of MRAS flow to Bioreactor Feed 
Flow Average for Flow Pacing Mode 

Integer 1.0 3.0 1.9 Operator 

Min MBR Feed 
Flow 

Minimum MRAS flow to the MBR 
system 

L/s 200 500 300 Operator 

MRAS Flow 1 to 
MRAS Flow 24 

Target MRAS flow for Diurnal Flow 
Schedule Mode 

L/s 120 1000 Refer 
Section 
8.7.6.2 

Operator 

WAS/Scum Sequence 

WAS Pump Start 
Level 

Liquid level in Bioreactor WAS/Scum 
Pump Station to start the Bioreactor 
WAS/Scum Pump 

% 

(mRL)  

26  

(14.802) 

79 

(18.96 ) 

45 

(16.293) 

Operator 

WAS Pump Stop 
Level 

Liquid level in Bioreactor WAS/Scum 
Pump Station to stop the Bioreactor 
WAS/Scum Pump 

% 
(mRL) 

26 
(14.802) 

79 
(18.960) 

30 
(15.110) 

Operator 

TOD 3 Time of Day to switch duty function of 
WAS Pumps 

hr:min 00:00 23:59 6:00 Operator 

TOD 4 Time of Day to initiate the WAS 
Sequence on Sundays 

hr:min 00:00 23:59 11:30 Operator 

TOD 5 Time of Day to initiate the WAS 
Sequence on Mondays 

hr:min 00:00 23:59 11:30 Operator 

TOD 6 Time of Day to initiate the WAS 
Sequence on Tuesdays 

hr:min 00:00 23:59 11:30 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 7 Time of Day to initiate the WAS 
Sequence on Wednesdays 

hr:min 00:00 23:59 11:30 Operator 

TOD 8 Time of Day to initiate the WAS 
Sequence on Thursdays 

hr:min 00:00 23:59 11:30 Operator 

TOD 9 Time of Day to initiate the WAS 
Sequence on Fridays 

hr:min 00:00 23:59 11:30 Operator 

TOD 10 Time of Day to initiate the WAS 
Sequence on Saturdays 

hr:min 00:00 23:59 11:30 Operator 

MWAS Volume 
1 

Volume of MRAS to waste for Sunday kL/d 0 1500 600 Operator 

MWAS Volume 
2 

Volume of MRAS to waste for Monday kL/d 0 1500 1000 Operator 

MWAS Volume 
3 

Volume of MRAS to waste for Tuesday kL/d 0 1500 900 Operator 

MWAS Volume 
4 

Volume of MRAS to waste for 
Wednesday 

kL/d 0 1500 600 Operator 

MWAS Volume 
5 

Volume of MRAS to waste for 
Thursday 

kL/d 0 1500 300 Operator 

MWAS Volume 
6 

Volume of MRAS to waste for Friday kL/d 0 1500 200 Operator 

MWAS Volume 
7 

Volume of MRAS to waste for 
Saturday 

kL/d 0 1500 300 Operator 

MWAS Duration 
1 

Duration of time to waste MRAS for 
Sunday 

hrs 0 22 9 Operator 

MWAS Duration 
2 

Duration of time to waste MRAS for 
Monday 

hrs 0 22 12 Operator 

MWAS Duration 
3 

Duration of time to waste MRAS for 
Tuesday 

hrs 0 22 12 Operator 

MWAS Duration 
4 

Duration of time to waste MRAS for 
Wednesday 

hrs 0 22 9 Operator 

MWAS Duration 
5 

Duration of time to waste MRAS for 
Thursday 

hrs 0 22 4 Operator 

MWAS Duration 
6 

Duration of time to waste MRAS for 
Friday 

hrs 0 22 4 Operator 

MWAS Duration 
7 

Duration of time to waste MRAS for 
Saturday 

hrs 0 22 4 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Ditch Scum 
Duration 1 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Sunday 

min 0 60 45 Operator 

Ditch Scum 
Duration 2 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Monday 

min 0 60 45 Operator 

Ditch Scum 
Duration 3 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Tuesday 

min 0 60 45 Operator 

Ditch Scum 
Duration 4 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Wednesday 

min 0 60 0 Operator 

Ditch Scum 
Duration 5 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Thursday 

min 0 60 0 Operator 

Ditch Scum 
Duration 6 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Friday 

min 0 60 60 Operator 

Ditch Scum 
Duration 7 

Duration for which scum is removed 
from the Oxidation Ditch by lowering 
the penstock on Saturday 

min 0 60 60 Operator 

Bioreactor Scum 
Pump Station 
Level Setpoint 

Liquid level in Bioreactor WAS/Scum 
Pump Station for modulating operation 
of Bioreactor and MRAS Tank Scum 
Penstocks 

% 
(mRL)  

40 
(15.880)  

60 
(17.420) 

55 
(16.727) 

Operator 

WAS Pump 
Speed 

Setpoint WAS Pump Speed % 50% 100% 70% Operator 

Instrumentation and Other 

X Time over which the flow weighted 
WAS/Scum Flow is calculated 

min 5 60 10 Operator 

Y Time over which the flow weighted 
Clarifier Feed Flow is calculated 

min 1 60 10 Operator 

High Oxidation 
Ditch Nitrate 

Nitrate concentration in Oxidation 
Ditch to trigger High alarm 

mg/L 0.0 10.0 5.0 Operator 

High Oxidation 
Ditch Ammonia 

Ammonia concentration in Oxidation 
Ditch to trigger High alarm 

mg/L 0.0 10.0 4.0 Operator 

High Final 
Anoxic Zone 
Nitrate 

Nitrate concentration in Final Anoxic 
Zone to trigger High alarm 

mg/L 0.0 10.0 2.0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

High-High Final 
Anoxic Zone 
Nitrate 

Nitrate concentration in Final Anoxic 
Zone to trigger High-High alarm 

mg/L 0.0 10.0 3.0 Operator 

High Final 
Anoxic Zone 
Ammonia 

Ammonia concentration in Final 
Anoxic Zone to trigger High alarm 

mg/L 0.0 10.0 0.8 Operator 

High-High Final 
Anoxic Zone 
Ammonia 

Ammonia concentration in Final 
Anoxic Zone to trigger High-High 
alarm 

mg/L 0.0 10.0 1.5 Operator 

High Ortho-P Phosphate concentration in MBR 
permeate to trigger High alarm 

mg/L 0.0 10.0 0.8 Operator 

High-High  
Ortho-P 

Phosphate concentration in MBR 
permeate to trigger High-High alarm 

mg/L 0.0 10.0 2.5 Operator 

High Anaerobic 
Zone 2 pH 

pH in Anaerobic Zone 2 to trigger high 
alarm 

pH 0.0 14.0 8.0 Operator 

Low Anaerobic 
Zone 2 pH 

pH in Anaerobic Zone 2 to trigger low 
alarm 

pH 0.0 14.0 6.5 Operator 

High Liquid 
Level 

Level in Swing Zone 2 to trigger High 
level alarm and to inhibit operation of 
mixers MX-0510-101/111/121 prior to 
a bypass possibly occurring 

% 
(mRL) 

0 
(18.500) 

100 
(20.500) 
 

60 
(19.700) 
 

Engineer 

Mixer 
Uninhibited 
Level 

Level in Swing Zone 2 that cancels 
inhibition operation of mixers MX-
0510-101/111/121 after a bypass 
(possibly) occurring 

% 

(mRL) 

0 

(18.500) 

100 

(20.500) 
 

60 

(19.700) 

Engineer 

High-High Liquid 
Level 

Level in Swing Zone 2 to trigger High-
High level alarm. Overflow occurring. 

% 

(mRL)  

0 

(18.500) 

100 

(20.500) 

62.5 

(19.750) 

Engineer 

Low Liquid Level Level in Swing Zone 2 to trigger Low 
level alarm 

% 

(mRL) 

0 

(18.500) 

100 

(20.500) 

5 

(18.600) 

Engineer  

Low-Low Liquid 
Level 

Level in Swing Zone 2 to trigger Low-
Low level alarm 

% 

(mRL) 

0 

(18.500) 

100 

(20.500) 

2.5 

(18.550) 

Engineer 

Discrepancy 
Timer 

Time between triggering of the Swing 
Zone 2 level switch and level indicating 
transmitter for a discrepancy alarm 

sec 10 600 60 Operator 

Notes: 
1) Bioreactor WAS PS Level Switches positioned at: LSHH 19.650mRL (89%), LSH 18.960mRL (80%), 

LSL 14.725mRL (25%), LSLL 14.340mRL (20%). 
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8.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Bioreactor Blower 
Loading Airflow 
Delay 

Delay after Biorector Blowers are loaded 
that Air Flow Low alarms for each zone 
remain suppressed  

sec 0 300 120 

Bioreactor Blower 
Loading DO Delay 

Delay after Biorector Blowers are loaded 
that Dissolved Oxygen Low alarms for each 
zone remain suppressed 

sec 0 300 120 

MBR Feed Pump 
Delay 

Delay after starting MBR Feed Pump before 
no flow alarm is triggered 

sec 0 600 30 

Speed Setpoint 1 to 
77 

Speed setpoint for MBR Feed Pump lookup 
table 

% 55 100 Refer 
Section 
8.7.6.3 

MBR Feed Pump 
Flow 1 to 72 

Flow Setpoint for each MBR Feed Pump for 
a given Target MBR Feed Flowrate 

L/s 200 475 Refer 
Section 
8.7.6.3 

Number of MBR 
Feed Pumps 1 to 72 

Number of duty MBR Feed Pump for a 
given Target MBR Feed Flowrate 

Integer 1 4 Refer 
Section 
8.7.6.3 

WAS/Scum Pump 
Delay 

Delay after starting Bioreactor WAS/Scum 
Pump before no flow alarm is triggered 

sec 0 600 10 

Penstock Delay Time for Bioreactor Scum Actuated 
Penstock and MRAS Scum Actuated 
Penstock to open or close before penstock 
fault is triggered 

sec 0 600 60 

Valve Delay Time for MWAS Actuated Valve to open or 
close before penstock fault is triggered 

sec 0 600 10 

MRAS Valve Delay Delay for MRAS Tank Penstock (PT-0620-
021) position to open of close the MRAS 
Control Valve (VCA-0600-001) 

sec 0 600 120 

K Weir coefficient for Broad Crested Weir for 
calculation of Clarifier 4 feed flow 

 1.00 2.00 1.705 

B Length of Swing Zone 2 weir (WR-0510-
001) for overflow to Clarifier 4 

m 0.0 5.0 2.00 

Weir Height Swing Zone 2 Broad Crested Weir (WR-
0510-001) height for overflow to Clarifier 4 

mRL 19.00 20.00 19.75 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

MBR Feed Pump 
Min Speed 

Minimum MBR Feed Pump Speed %  
(Hz) 

0  
(0) 

100 
(50) 

55.7 

MBR Feed Pump 
Max Speed 

Maximum MBR Feed Pump Speed %  
(Hz) 

0  
(0) 

100  
(50) 

100 

Ditch Mixer Min 
Speed 

Minimum Oxidation Ditch Mixer Speed %  

(Hz) 

0  

(0) 

100  

(50) 

50 

Ditch Mixer Max 
Speed 

Maximum Oxidation Ditch Mixer Speed %  

(Hz) 

0  

(0) 

100  

(50) 

100 

Bioreactor 
WAS/Scum Pump 
Min Speed 

Minimum Bioreactor WAS/Scum Pump 
Speed 

%  

(Hz) 

0  

(0) 

100  

(50) 

50 

Bioreactor 
WAS/Scum Pump 
Max Speed 

Maximum Bioreactor WAS/Scum Pump 
Speed 

%  
(Hz) 

0  
(0) 

100 
(50) 

100 

MBR Feed High 
Pump Stop Delay 

Delay after triggering the High High Switch 
before the MBR Feed Pumps are stopped 
and alarm is raised 

sec 0 60 5 

MBR Feed Pump 
Restart Delay 

Delay after resetting High High Switch 
before the MBR Feed Pumps are restarted 

sec 0 120 90 

8.10. Interlocks and Faults 

Related Process Event Action 

Mixers 

De-Aeration Zone 
and Anaerobic Zone 
Mixers 

One or more of the RAS De-Aeration Zone Mixer 
(MX-0510-010) or the Anaerobic Zone Mixers 
(MX-0510-020/030/040) fail 

Intermittent Operation Mode cannot be 
selected -> switch to Continuous Operation 
Mode 

Oxidation Ditch 
Mixers 

Oxidation Ditch Nitrate Analyser (AIT-0510-
052) fails 

Nitrate Feedback Mode cannot be selected 
-> switch to Diurnal Schedule Mode 

Bioreactor Aeration Control Valves 

FIT-0510-010/020/ 
030/040/100/110 

The Air Flow Indicating Transmitters fail for an 
Aeration Zone 

Diffuser Purge is skipped for that Zone. 

DO-Flow Control Mode and Diurnal Air 
Flow Schedule Mode cannot be selected 
for that Zone -> switch to DO Control 
Mode for that Zone 
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Related Process Event Action 

AIT-0510-010/020/ 
030/040/101/111 

A DO probe for an Aeration Zone fails DO-Flow Control Mode and DO Control 
Mode cannot be selected for that zone  -> 
switch to Diurnal Air Flow Schedule Mode 
for that zone 

FIT-0510-010/020/ 
030/040/100/110 and 
AIT-0510-010/020/ 
030/040/101/111 

Both the DO probe and the Air Flow Indicating 
Transmitter for an Aeration Zone fail 

Diffuser Purge cannot be initiated for that 
Zone. 

DO-Flow Control Mode, DO Control 
Mode and Diurnal Air Flow Schedule 
Mode cannot be selected for that Zone  -> 
switch to Diurnal Valve Position Schedule 
mode for that Zone 

AIT-0510-055 Oxidation Ditch Ammonia Analyser (AIT-0510-
055) fails 

Ammonia Feedback sub-mode cannot be 
selected -> switch to Diurnal DO Schedule 
sub-mode 

MBR Feed Pumps 

Bioreactor Feed 
Flow Average 

Bioreactor Feed Flow Average signal is 
unavailable (Section 5.7.5.1) 

Flow Pacing Mode cannot be selected  -> 
switch to Diurnal Flow Schedule Mode 

LS-0600-001 High 
High  

High-High liquid level is detected by the MBR 
Feed Channel Level Switch (LS-0600-001) 

Stop MBR Feed Pumps -> Restart pumps 
and resume normal operation once LS-
0600-001 High is not triggered after delay 

WAS/Scum Sequence 

Aerobic Digester High or High-High liquid level is triggered in the 
digester (Section15.7.6) 

Shutdown and inhibit the Bioreactor 
WAS/Scum Pumps and WAS sequence 

 Bioreactor WAS Flow Indicating Transmitter 
(FIT-0530-010) fails 

Daily Volume Mode cannot be selected -> 
switch to Daily Duration mode 

8.11. SCADA Alarms 

Tag Name Description 
SCADA 
Priority 

MX-0510-010 

(ST41MX0510010dsF2Start) 

RAS Deaeration Mixer Fail to Start/Stop 5 

MX-0510-010 

(ST41MX0510010dsEstop) 

RAS Deaeration Mixer Emergency Stop 1 

MX-0510-010 

(ST41MX0510010dsTOLoad) 

RAS Deaeration Mixer Thermal Overload 5 

MX-0510-010 

(ST41MX0510010dsThermistor) 

RAS Deaeration Mixer Thermistor Fault 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-010 

(ST41MX0510010dsIsolated) 

RAS Deaeration Mixer Isolated 5 

MX-0510-010 

(ST41MX0510010dsMotorProtect) 

RAS Deaeration Mixer Motor Protection Alarm 5 

MX-0510-010 

(ST41MX0510010dsNotRemote) 

RAS Deaeration Mixer Not Remote 5 

MX-0510-010 

(ST41MX0510010dsSimoFault) 

RAS Deaeration Mixer Simocode Fault 5 

MX-0510-010 

(ST41MX0510010dsSimoWarn) 

RAS Deaeration Mixer Simocode Warning 5 

MX-0510-010 

(ST41MCCPB1dsPB018) 

RAS Deaeration Mixer Simocode Comms Fault 5 

MX-0510-020 

(ST41MX0510020dsF2Start) 

Anaerobic Zone 1 Mixer Fail to Start/Stop 5 

MX-0510-020 

(ST41MX0510020dsEstop) 

Anaerobic Zone 1 Mixer Emergency Stop 1 

MX-0510-020 

(ST41MX0510020dsTOLoad) 

Anaerobic Zone 1 Mixer Thermal Overload 5 

MX-0510-020 

(ST41MX0510020dsThermistor) 

Anaerobic Zone 1 Mixer Thermistor Fault 5 

MX-0510-020 

(ST41MX0510020dsIsolated) 

Anaerobic Zone 1 Mixer Isolated 5 

MX-0510-020 

(ST41MX0510020dsMotorProtect) 

Anaerobic Zone 1 Mixer Motor Protection Alarm 5 

MX-0510-020 

(ST41MX0510020dsNotRemote) 

Anaerobic Zone 1 Mixer Not Remote 5 

MX-0510-020 

(ST41MX0510020dsSimoFault) 

Anaerobic Zone 1 Mixer Simocode Fault 5 

MX-0510-020 

(ST41MX0510020dsSimoWarn) 

Anaerobic Zone 1 Mixer Simocode Warning 5 

MX-0510-030 

(ST41MX0510030dsF2Start) 

Anaerobic Zone 2 Mixer Fail to Start/Stop 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-030 

(ST41MX0510030dsEstop) 

Anaerobic Zone 2 Mixer Emergency Stop 1 

MX-0510-030 

(ST41MX0510030dsTOLoad) 

Anaerobic Zone 2 Mixer Thermal Overload 5 

MX-0510-030 

(ST41MX0510030dsThermistor) 

Anaerobic Zone 2 Mixer Thermistor Fault 5 

MX-0510-030 

(ST41MX0510030dsIsolated) 

Anaerobic Zone 2 Mixer Isolated 5 

MX-0510-030 

(ST41MX0510030dsMotorProtect) 

Anaerobic Zone 2 Mixer Motor Protection Alarm 5 

MX-0510-030 

(ST41MX0510030dsNotRemote) 

Anaerobic Zone 2 Mixer Not Remote 5 

MX-0510-030 

(ST41MX0510030dsSimoFault) 

Anaerobic Zone 2 Mixer Simocode Fault 5 

MX-0510-030 

(ST41MX0510030dsSimoWarn) 

Anaerobic Zone 2 Mixer Simocode Warning 5 

MX-0510-040 

(ST41MX0510040dsF2Start) 

Anaerobic Zone 3 Mixer Fail to Start/Stop 5 

MX-0510-040 

(ST41MX0510040dsEstop) 

Anaerobic Zone 3 Mixer Emergency Stop 1 

MX-0510-040 

(ST41MX0510040dsTOLoad) 

Anaerobic Zone 3 Mixer Thermal Overload 5 

MX-0510-040 

(ST41MX0510040dsThermistor) 

Anaerobic Zone 3 Mixer Thermistor Fault 5 

MX-0510-040 

(ST41MX0510040dsIsolated) 

Anaerobic Zone 3 Mixer Isolated 5 

MX-0510-040 

(ST41MX0510040dsMotorProtect) 

Anaerobic Zone 3 Mixer Motor Protection Alarm 5 

MX-0510-040 

(ST41MX0510040dsNotRemote) 

Anaerobic Zone 3 Mixer Not Remote 5 

MX-0510-040 

(ST41MX0510040dsSimoFault) 

Anaerobic Zone 3 Mixer Simocode Fault 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-040 

(ST41MX0510040dsSimoWarn) 

Anaerobic Zone 3 Mixer Simocode Warning 5 

MX-0510-051 

(ST41MX0510051dsF2Start) 

Oxidation Ditch Mixer 1 Fail to Start/Stop 5 

MX-0510-051 

(ST41MX0510051dsEstop) 

Oxidation Ditch Mixer 1 Emergency Stop 1 

MX-0510-051 

(ST41MX0510051dsThermistor) 

Oxidation Ditch Mixer 1 Thermistor Fault 5 

MX-0510-051 

(ST41MX0510051dsVSDFault) 

Oxidation Ditch Mixer 1 VSD Fault 5 

MX-0510-051 

(ST41MX0510051dsIsolated) 

Oxidation Ditch Mixer 1 Isolated 5 

MX-0510-051 

(ST41MX0510051dsMotorProtect) 

Oxidation Ditch Mixer 1 Motor Protection Alarm 5 

MX-0510-051 

(ST41MX0510051dsNotRemote) 

Oxidation Ditch Mixer 1 Not Remote 5 

MX-0510-052 

(ST41MX0510052dsF2Start) 

Oxidation Ditch Mixer 2 Fail to Start/Stop 5 

MX-0510-052 

(ST41MX0510052dsEstop) 

Oxidation Ditch Mixer 2 Emergency Stop 1 

MX-0510-052 

(ST41MX0510052dsThermistor) 

Oxidation Ditch Mixer 2 Thermistor Fault 5 

MX-0510-052 

(ST41MX0510052dsVSDFault) 

Oxidation Ditch Mixer 2 VSD Fault 5 

MX-0510-052 

(ST41MX0510052dsIsolated 

Oxidation Ditch Mixer 2 Isolated 5 

MX-0510-052 

(ST41MX0510052dsMotorProtect) 

Oxidation Ditch Mixer 2 Motor Protection Alarm 5 

MX-0510-052 

(ST41MX0510052dsNotRemote) 

Oxidation Ditch Mixer 2 Not Remote 5 

MX-0510-053 

(ST41MX0510053dsF2Start) 

Oxidation Ditch Mixer 3 Fail to Start/Stop 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-053 

(ST41MX0510053dsEstop) 

Oxidation Ditch Mixer 3 Emergency Stop 1 

MX-0510-053 

(ST41MX0510053dsThermistor) 

Oxidation Ditch Mixer 3 Thermistor Fault 5 

MX-0510-053 

(ST41MX0510053dsVSDFault) 

Oxidation Ditch Mixer 3 VSD Fault 5 

MX-0510-053 

(ST41MX0510053dsIsolated) 

Oxidation Ditch Mixer 3 Isolated 5 

MX-0510-053 

(ST41MX0510053dsMotorProtect) 

Oxidation Ditch Mixer 3 Motor Protection Alarm 5 

MX-0510-053 

(ST41MX0510053dsNotRemote) 

Oxidation Ditch Mixer 3 Not Remote 5 

MX-0510-054 

(ST41MX0510054dsF2Start) 

Oxidation Ditch Mixer 4 Fail to Start/Stop 5 

MX-0510-054 

(ST41MX0510054dsEstop) 

Oxidation Ditch Mixer 4 Emergency Stop 1 

MX-0510-054 

(ST41MX0510054dsThermistor) 

Oxidation Ditch Mixer 4 Thermistor Fault 5 

MX-0510-054 

(ST41MX0510054dsVSDFault) 

Oxidation Ditch Mixer 4 VSD Fault 5 

MX-0510-054 

(ST41MX0510054dsIsolated) 

Oxidation Ditch Mixer 4 Isolated 5 

MX-0510-054 

(ST41MX0510054dsMotorProtect) 

Oxidation Ditch Mixer 4 Motor Protection Alarm 5 

MX-0510-054 

(ST41MX0510054dsNotRemote) 

Oxidation Ditch Mixer 4 Not Remote 5 

MX-0510-101 

(ST41MX0510101dsF2Start) 

Swing Zone 1 Mixer 1 Fail to Start/Stop 5 

MX-0510-101 

(ST41MX0510101dsEstop) 

Swing Zone 1 Mixer 1 Emergency Stop 1 

MX-0510-101 

(ST41MX0510101dsTOLoad) 

Swing Zone 1 Mixer 1 Thermal Overload 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-101 

(ST41MX0510101dsThermistor) 

Swing Zone 1 Mixer 1 Thermistor Fault 5 

MX-0510-101 

(ST41MX0510101dsIsolated) 

Swing Zone 1 Mixer 1 Isolated 5 

MX-0510-101 

(ST41MX0510101dsMotorProtect) 

Swing Zone 1 Mixer 1 Motor Protection Alarm 5 

MX-0510-101 

(ST41MX0510101dsNotRemote) 

Swing Zone 1 Mixer 1 Not Remote 5 

MX-0510-101 

(ST41MX0510101dsSimoFault) 

Swing Zone 1 Mixer 1 Simocode Fault 5 

MX-0510-101 

(ST41MX0510101dsSimoWarn) 

Swing Zone 1 Mixer 1 Simocode Warning 5 

MX-0510-111 

(ST41MX0510111dsF2Start) 

Swing Zone 2 Mixer 1 Fail to Start/Stop 5 

MX-0510-111 

(ST41MX0510111dsEstop) 

Swing Zone 2 Mixer 1 Emergency Stop 1 

MX-0510-111 

(ST41MX0510111dsTOLoad) 

Swing Zone 2 Mixer 1 Thermal Overload 5 

MX-0510-111 

(ST41MX0510111dsThermistor) 

Swing Zone 2 Mixer 1 Thermistor Fault 5 

MX-0510-111 

(ST41MX0510111dsIsolated) 

Swing Zone 2 Mixer 1 Isolated 5 

MX-0510-111 

(ST41MX0510111dsMotorProtect) 

Swing Zone 2 Mixer 1 Motor Protection Alarm 5 

MX-0510-111 

(ST41MX0510111dsNotRemote) 

Swing Zone 2 Mixer 1 Not Remote 5 

MX-0510-111 

(ST41MX0510111dsSimoFault) 

Swing Zone 2 Mixer 1 Simocode Fault 5 

MX-0510-111 

(ST41MX0510111dsSimoWarn) 

Swing Zone 2 Mixer 1 Simocode Warning 5 

MX-0510-121 

(ST41MX0510121dsF2Start) 

Final Anoxic Zone Mixer Fail to Start/Stop 5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 211 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 198 

Tag Name Description 
SCADA 
Priority 

MX-0510-121 

(ST41MX0510121dsEstop) 

Final Anoxic Zone Mixer Emergency Stop 1 

MX-0510-121 

(ST41MX0510121dsTOLoad) 

Final Anoxic Zone Mixer Thermal Overload 5 

MX-0510-121 

(ST41MX0510121dsThermistor) 

Final Anoxic Zone Mixer Thermistor Fault 5 

MX-0510-121 

(ST41MX0510121dsIsolated) 

Final Anoxic Zone Mixer Isolated 5 

MX-0510-121 

(ST41MX0510121dsMotorProtect) 

Final Anoxic Zone Mixer Motor Protection Alarm 5 

MX-0510-121 

(ST41MX0510121dsNotRemote) 

Final Anoxic Zone Mixer Not Remote 5 

MX-0510-121 

(ST41MX0510121dsSimoFault) 

Final Anoxic Zone Mixer Simocode Fault 5 

MX-0510-121 

(ST41MX0510121dsSimoWarn) 

Final Anoxic Zone Mixer Simocode Warning 5 

MX-0510-020 

(ST41MCCPB2dsPB009) 

Anaerobic Zone 1 Mixer Simocode Comms Fault 5 

MX-0510-030 

(ST41MCCPB1dsPB011) 

Anaerobic Zone 2 Mixer Simocode Comms Fault 5 

MX-0510-040 

(ST41MCCPB2dsPB010) 

Anaerobic Zone 3 Mixer Simocode Comms Fault 5 

MX-0510-051 

(ST41MCCPNdsPN028) 

Oxidation Ditch Mixer 1 Drive Comms Fault 5 

MX-0510-052 

(ST41MCCPNdsPN046) 

Oxidation Ditch Mixer 2 Drive Comms Fault 5 

MX-0510-053 

(ST41MCCPNdsPN029) 

Oxidation Ditch Mixer 3 Drive Comms Fault 5 

MX-0510-054 

(ST41MCCPNdsPN047) 

Oxidation Ditch Mixer 4 Drive Comms Fault  5 

MX-0510-101 

(ST41MCCPB1dsPB008) 

Swing Zone 1 Mixer 1 Simocode Comms Fault 5 
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Tag Name Description 
SCADA 
Priority 

MX-0510-111 

(ST41MCCPB2dsPB013) 

Swing Zone 2 Mixer 1 Simocode Comms Fault 5 

MX-0510-121 

(ST41MCCPB1dsPB010) 

Final Anoxic Zone Mixer Simocode Comms Fault 5 

MX-0510-051/052/053/054 
(ST41OXMAUTOdsThreeAvail) 

Oxidation Ditch Mixers Two or More Unavailable 1 

MX-0510-020/030/040 

(ST41DAZAUTOdsThreeAvail) 

Anaerobic Zone Mixers Two or More Unavailable 1 

MX-0510-020/030/040 

(ST41DAZAUTOdsForceContinuous) 

Anaerobic Zone Mixers Forced to Continuous 7 

MX-0510-101/111 
(ST41SZNAUTOdsForceContinuous) 

Swing Zone Mixers Forced to Continuous 7 

Bioreactor Aeration Control Valves 

VCA-0510-010 

(ST41VCA0510010dsF2PosFault) 

Aeration Zone 1 Control Valve Fail to Position 5 

VCA-0510-010 

(ST41VCA0510010dsPosFBInvalid) 

Aeration Zone 1 Control Valve Position Feedback 
Invalid 

5 

VCA-0510-020 

(ST41VCA0510020dsF2PosFault) 

Aeration Zone 2 Control Valve Fail to Position 5 

VCA-0510-020 

(ST41VCA0510020dsPosFBInvalid) 

Aeration Zone 2 Control Valve Position Feedback 
Invalid 

5 

VCA-0510-030 

(ST41VCA0510030dsF2PosFault) 

Aeration Zone 3 Control Valve Fail to Position 5 

VCA-0510-030 

(ST41VCA0510030dsPosFBInvalid) 

Aeration Zone 3 Control Valve Position Feedback 
Invalid 

5 

VCA-0510-040 

(ST41VCA0510040dsF2PosFault) 

Aeration Zone 4 Control Valve Fail to Position 5 

VCA-0510-040 

(ST41VCA0510040dsPosFBInvalid) 

Aeration Zone 4 Control Valve Position Feedback 
Invalid 

5 

VCA-0510-050 

(ST41VCA0510050dsF2PosFault) 

Aeration Zone 5 Control Valve Fail to Position 5 

VCA-0510-050 

(ST41VCA0510050dsPosFBInvalid) 

Aeration Zone 5 Control Valve Position Feedback 
Invalid 

5 
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Tag Name Description 
SCADA 
Priority 

VCA-0510-100 

(ST41VCA0510100dsF2PosFault) 

Swing Zone 1 Aeration Control Valve Fail to Position 5 

VCA-0510-100 

(ST41VCA0510100dsPosFBInvalid) 

Swing Zone 1 Aeration Control Valve Position 
Feedback Invalid 

5 

VCA-0510-110 

(ST41VCA0510110dsF2PosFault) 

Swing Zone 2 Aeration Control Valve Fail to Position 5 

VCA-0510-110 

(ST41VCA0510110dsPosFBInvalid) 

Swing Zone 2 Aeration Control Valve Position 
Feedback Invalid 

5 

AIT-0510-010 
(ST41AIT0510010dsInvalid) 

Aeration Zone 1 Dissolved Oxygen Signal Invalid 5 

AIT-0510-010 

(ST41AIT0510010dsLo) 

Aeration Zone 1 Dissolved Oxygen Low 7 

AIT-0510-010 

(ST41AIT0510010dsHi) 

Aeration Zone 1 Dissolved Oxygen High 7 

AIT-0510-020 

(ST41AIT0510020dsInvalid) 

Aeration Zone 2 Dissolved Oxygen Signal Invalid 5 

AIT-0510-020 

(ST41AIT0510020dsLo) 

Aeration Zone 2 Dissolved Oxygen Low 7 

AIT-0510-020 

(ST41AIT0510020dsHi) 

Aeration Zone 2 Dissolved Oxygen High 7 

AIT-0510-030 

(ST41AIT0510030dsInvalid) 

Aeration Zone 3 Dissolved Oxygen Signal Invalid 5 

AIT-0510-030 

(ST41AIT0510030dsLo) 

Aeration Zone 3 Dissolved Oxygen Low 7 

AIT-0510-030 

(ST41AIT0510030dsHi) 

Aeration Zone 3 Dissolved Oxygen High 7 

AIT-0510-040 

(ST41AIT0510040dsInvalid) 

Aeration Zone 4 Dissolved Oxygen Signal Invalid 5 

AIT-0510-040 

(ST41AIT0510040dsLo) 

Aeration Zone 4 Dissolved Oxygen Low 7 

AIT-0510-040 

(ST41AIT0510040dsHi) 

Aeration Zone 4 Dissolved Oxygen High 7 
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AIT-0510-050 

(ST41AIT0510050dsInvalid) 

Aeration Zone 5 Dissolved Oxygen Signal Invalid 5 

AIT-0510-050 

(ST41AIT0510050dsLo) 

Aeration Zone 5 Dissolved Oxygen Low 7 

AIT-0510-050 

(ST41AIT0510050dsHi) 

Aeration Zone 5 Dissolved Oxygen High 7 

AIT-0510-053 

(ST41AIT0510053dsInvalid) 

Oxidation Ditch Dissolved Oxygen Signal Invalid 1 

AIT-0510-053 

(ST41AIT0510053dsHiHi) 

Oxidation Ditch Dissolved Oxygen High High 5 

AIT-0510-101 

(ST41AIT0510101dsInvalid) 

Swing Zone 1 Dissolved Oxygen Signal Invalid 5 

AIT-0510-101 

(ST41AIT0510101dsLo) 

Swing Zone 1 Dissolved Oxygen Low 7 

AIT-0510-101 

(ST41AIT0510101dsHi) 

Swing Zone 1 Dissolved Oxygen High 7 

AIT-0510-111 

(ST41AIT0510111dsInvalid) 

Swing Zone 2 Dissolved Oxygen Signal Invalid 5 

AIT-0510-111 

(ST41AIT0510111dsLo) 

Swing Zone 2 Dissolved Oxygen Low 7 

AIT-0510-111 

(ST41AIT0510111dsHi) 

Swing Zone 2 Dissolved Oxygen High 7 

FIT-0510-010 

(ST41FIT0510010dsInvalid) 

Aeration Zone 1 Flow Signal Invalid 5 

FIT-0510-010 

(ST41FIT0510010dsLo) 

Aeration Zone 1 Flow Low 7 

FIT-0510-010 

(ST41FIT0510010dsHi) 

Aeration Zone 1 Flow High 5 

FIT-0510-020 

(ST41FIT0510020dsInvalid) 

Aeration Zone 2 Flow Signal Invalid 5 

FIT-0510-020 

(ST41FIT0510020dsLo) 

Aeration Zone 2 Flow Low 7 
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FIT-0510-020 

(ST41FIT0510020dsHi) 

Aeration Zone 2 Flow High 5 

FIT-0510-030 

(ST41FIT0510030dsInvalid) 

Aeration Zone 3 Flow Signal Invalid 5 

FIT-0510-030 

(ST41FIT0510030dsLo) 

Aeration Zone 3 Flow Low 7 

FIT-0510-030 

(ST41FIT0510030dsHi) 

Aeration Zone 3 Flow High 5 

FIT-0510-040 

(ST41FIT0510040dsInvalid) 

Aeration Zone 4 Flow Signal Invalid 5 

FIT-0510-040 

(ST41FIT0510040dsLo) 

Aeration Zone 4 Flow Low 7 

FIT-0510-040 

(ST41FIT0510040dsHi) 

Aeration Zone 4 Flow High 5 

FIT-0510-050 

(ST41FIT0510050dsInvalid) 

Aeration Zone 5 Flow Signal Invalid 5 

FIT-0510-050 

(ST41FIT0510050dsLo) 

Aeration Zone 5 Flow Low 7 

FIT-0510-050 

(ST41FIT0510050dsHi) 

Aeration Zone 5 Flow High 5 

FIT-0510-100 

(ST41FIT0510100dsInvalid) 

Swing Zone 1 Aeration Flow Signal Invalid 5 

FIT-0510-100 

(ST41FIT0510100dsLo) 

Swing Zone 1 Aeration Flow Low 7 

FIT-0510-100 

(ST41FIT0510100dsHi) 

Swing Zone 1 Aeration Flow High 5 

FIT-0510-110 

(ST41FIT0510110dsInvalid) 

Swing Zone 2 Aeration Flow Signal Invalid 5 

FIT-0510-110 

(ST41FIT0510110dsLo) 

Swing Zone 2 Aeration Flow Low 7 

FIT-0510-110 

(ST41FIT0510110dsHi) 

Swing Zone 2 Aeration Flow High 5 
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(ST41SZ2AUTOdsForceDO) Swing Zone 2 Aeration Mode Forced to DO Mode 5 

(ST41SZ2AUTOdsForceFlow) Swing Zone 2 Aeration Mode Forced to Flow Mode 5 

(ST41SZ2AUTOdsForceSched) Swing Zone 2 Aeration Mode Forced to Valve Position 5 

(ST41SZ2AUTOdcForceSubDOSched) Swing Zone 2 Aeration Mode Forced to DO Schedule 5 

(ST41SZ1AUTOdsForceDO) Swing Zone 1 Aeration Mode Forced to DO Mode 5 

(ST41SZ1AUTOdsForceFlow) Swing Zone 1 Aeration Mode Forced to Flow Mode 5 

(ST41SZ1AUTOdsForceSched) Swing Zone 1 Aeration Mode Forced to Valve Position 5 

(ST41SZ1AUTOdcForceSubDOSched) Swing Zone 1 Aeration Mode Forced to DO Schedule 5 

(ST41OX1AUTOdsForceDO) Oxidation Ditch Aeration Zone 1 Mode Forced to DO 
Mode 

5 

(ST41OX1AUTOdsForceFlow) Oxidation Ditch Aeration Zone 1 Mode Forced to Flow 
Mode 

5 

(ST41OX1AUTOdsForceSched) Oxidation Ditch Aeration Zone 1 Mode Forced to Valve 
Position 

5 

(ST41OX1AUTOdcForceSubDOSched) Oxidation Ditch Aeration Zone 1 DO Setpoint Forced to 
DO Schedule 

5 

(ST41OX2AUTOdsForceDO) Oxidation Ditch Aeration Zone 2 Mode Forced to DO 
Mode 

5 

(ST41OX2AUTOdsForceFlow) Oxidation Ditch Aeration Zone 2 Mode Forced to Flow 
Mode 

5 

(ST41OX2AUTOdsForceSched) Oxidation Ditch Aeration Zone 2 Mode Forced to Valve 
Position 

5 

(ST41OX2AUTOdcForceSubDOSched) Oxidation Ditch Aeration Zone 2 DO Setpoint Forced to 
DO Schedule 

5 

(ST41OX3AUTOdsForceDO) Oxidation Ditch Aeration Zone 3 Mode Forced to DO 
Mode 

5 

(ST41OX3AUTOdsForceFlow) Oxidation Ditch Aeration Zone 3 Mode Forced to Flow 
Mode 

5 

(ST41OX3AUTOdsForceSched) Oxidation Ditch Aeration Zone 3 Mode Forced to Valve 
Position 

5 

(ST41OX3AUTOdcForceSubDOSched) Oxidation Ditch Aeration Zone 3 DO Setpoint Forced to 
DO Schedule 

5 

(ST41OX4AUTOdsForceDO) Oxidation Ditch Aeration Zone 4 Mode Forced to DO 
Mode 

5 
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(ST41OX4AUTOdsForceFlow) Oxidation Ditch Aeration Zone 4 Mode Forced to Flow 
Mode 

5 

(ST41OX4AUTOdsForceSched) Oxidation Ditch Aeration Zone 4 Mode Forced to Valve 
Position 

5 

(ST41OX4AUTOdcForceSubDOSched) Oxidation Ditch Aeration Zone 4 DO Setpoint Forced to 
DO Schedule 

5 

(ST41OX5AUTOdsForceDO) Oxidation Ditch Aeration Zone 5 Mode Forced to DO 
Mode 

5 

(ST41OX5AUTOdsForceFlow) Oxidation Ditch Aeration Zone 5 Mode Forced to Flow 
Mode 

5 

(ST41OX5AUTOdsForceSched) Oxidation Ditch Aeration Zone 5 Mode Forced to Valve 
Position 

5 

(ST41OX5AUTOdcForceSubDOSched) Oxidation Ditch Aeration Zone 5 DO Setpoint Forced to 
DO Schedule 

5 

(ST41OX1AUTOdsAirFlowLimit) Oxidation Ditch Aeration Zone 1 Air Flow being 
Limited 

5 

(ST41OX2AUTOdsAirFlowLimit) Oxidation Ditch Aeration Zone 2 Air Flow being 
Limited 

5 

(ST41OX3AUTOdsAirFlowLimit) Oxidation Ditch Aeration Zone 3 Air Flow being 
Limited 

5 

(ST41OX4AUTOdsAirFlowLimit) Oxidation Ditch Aeration Zone 4 Air Flow being 
Limited 

5 

(ST41OX5AUTOdsAirFlowLimit) Oxidation Ditch Aeration Zone 5 Air Flow being 
Limited 

5 

(ST41SZ1AUTOdsAirFlowLimit) Swing Zone Aeration Zone 1 Air Flow being Limited 5 

(ST41SZ2AUTOdsAirFlowLimit) Swing Zone Aeration Zone 2 Air Flow being Limited 5 

MBR Feed Pumps 

PU-0540-001 

(ST41PU0540010dsF2Start) 

MBR1 Feed Pump 1 Fail to Start/Stop 5 

PU-0540-010 

(ST41PU0540010dsEstop) 

MBR1 Feed Pump 1 Emergency Stop 1 

PU-0540-010 

(ST41PU0540010dsThermistor) 

MBR1 Feed Pump 1 Thermistor Fault 5 
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PU-0540-010 

(ST41PU0540010dsVSDFault) 

MBR1 Feed Pump 1 VSD Fault 5 

PU-0540-010 

(ST41PU0540010dsIsolated) 

MBR1 Feed Pump 1 Isolated 5 

PU-0540-010 

(ST41PU0540010dsMotorProtect) 

MBR1 Feed Pump 1 Motor Protection Alarm 5 

PU-0540-010 

(ST41PU0540010dsNotRemote) 

MBR1 Feed Pump 1 Not Remote 5 

PU-0540-010 

(ST41PU0540010dsLowFlow) 

MBR1 Feed Pump 1 Low Flow Fault 5 

PU-0540-020 

(ST41PU0540020dsF2Start) 

MBR1 Feed Pump 2 Fail to Start/Stop 5 

PU-0540-020 

(ST41PU0540020dsEstop) 

MBR1 Feed Pump 2 Emergency Stop 1 

PU-0540-020 

(ST41PU0540020dsThermistor) 

MBR1 Feed Pump 2 Thermistor Fault 5 

PU-0540-020 

(ST41PU0540020dsVSDFault) 

MBR1 Feed Pump 2 VSD Fault 5 

PU-0540-020 

(ST41PU0540020dsIsolated) 

MBR1 Feed Pump 2 Isolated 5 

PU-0540-020 

(ST41PU0540020dsMotorProtect) 

MBR1 Feed Pump 2 Motor Protection Alarm 5 

PU-0540-020 

(ST41PU0540020dsNotRemote) 

MBR1 Feed Pump 2 Not Remote 5 

PU-0540-020 

(ST41PU0540020dsLowFlow) 

MBR1 Feed Pump 2 Low Flow Fault 5 

PU-0540-030 

(ST41PU0540030dsF2Start) 

MBR1 Feed Pump 3 Fail to Start/Stop 5 

PU-0540-030 

(ST41PU0540030dsEstop) 

MBR1 Feed Pump 3 Emergency Stop 1 

PU-0540-030 

(ST41PU0540030dsThermistor) 

MBR1 Feed Pump 3 Thermistor Fault 5 
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PU-0540-030 

(ST41PU0540030dsVSDFault) 

MBR1 Feed Pump 3 VSD Fault 5 

PU-0540-030 

(ST41PU0540030dsIsolated) 

MBR1 Feed Pump 3 Isolated 5 

PU-0540-030 

(ST41PU0540030dsMotorProtect) 

MBR1 Feed Pump 3 Motor Protection Alarm 5 

PU-0540-030 

(ST41PU0540030dsNotRemote) 

MBR1 Feed Pump 3 Not Remote 5 

PU-0540-030 

(ST41PU0540030dsLowFlow) 

MBR1 Feed Pump 3 Low Flow Fault 5 

PU-0540-040 

(ST41PU0540040dsF2Start) 

MBR1 Feed Pump 4 Fail to Start/Stop 5 

PU-0540-040 

(ST41PU0540040dsEstop) 

MBR1 Feed Pump 4 Emergency Stop 1 

PU-0540-040 

(ST41PU0540040dsThermistor) 

MBR1 Feed Pump 4 Thermistor Fault 5 

PU-0540-040 

(ST41PU0540040dsVSDFault) 

MBR1 Feed Pump 4 VSD Fault 5 

PU-0540-040 

(ST41PU0540040dsIsolated) 

MBR1 Feed Pump 4 Isolated 5 

PU-0540-040 

(ST41PU0540040dsMotorProtect) 

MBR1 Feed Pump 4 Motor Protection Alarm 5 

PU-0540-040 

(ST41PU0540040dsNotRemote) 

MBR1 Feed Pump 4 Not Remote 5 

PU-0540-040 

(ST41PU0540040dsLowFlow) 

MBR1 Feed Pump 4 Low Flow Fault 5 

PU-0540-050 

(ST41PU0540050dsF2Start) 

MBR1 Feed Pump 5 Fail to Start/Stop 5 

PU-0540-050 

(ST41PU0540050dsEstop) 

MBR1 Feed Pump 5 Emergency Stop 1 

PU-0540-050 

(ST41PU0540050dsThermistor) 

MBR1 Feed Pump 5 Thermistor Fault 5 
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PU-0540-050 

(ST41PU0540050dsVSDFault) 

MBR1 Feed Pump 5 VSD Fault 5 

PU-0540-050 

(ST41PU0540050dsIsolated) 

MBR1 Feed Pump 5 Isolated 5 

PU-0540-050 

(ST41PU0540050dsMotorProtect) 

MBR1 Feed Pump 5 Motor Protection Alarm 5 

PU-0540-050 

(ST41PU0540050dsNotRemote) 

MBR1 Feed Pump 5 Not Remote 5 

PU-0540-050 

(ST41PU0540050dsLowFlow) 

MBR1 Feed Pump 5 Low Flow Fault 5 

(ST41MBR1PNdsPN082) MBR1 Feed Pump 1 Drive Comms Fault 5 

(ST41MBR1PNdsPN102) MBR1 Feed Pump 2 Drive Comms Fault 5 

(ST41MBR1PNdsPN083) MBR1 Feed Pump 3 Drive Comms Fault 5 

(ST41MBR1PNdsPN103) MBR1 Feed Pump 4 Drive Comms Fault 5 

(ST41MBR1PNdsPN084) MBR1 Feed Pump 5 Drive Comms Fault 5 

WAS/Scum Sequence 

PU-0530-010 

(ST41PU0530010dsF2Start) 

Bioreactor WAS SCUM Pump 1 Fail to Start/Stop 5 

PU-0530-010 

(ST41PU0530010dsEstop) 

Bioreactor WAS SCUM Pump 1 Emergency Stop 1 

PU-0530-010 

(ST41PU0530010dsVSDFault) 

Bioreactor WAS SCUM Pump 1 VSD Fault 5 

PU-0530-010 

(ST41PU0530010dsIsolated) 

Bioreactor WAS SCUM Pump 1 Isolated 5 

PU-0530-010 

(ST41PU0530010dsMotorProtect) 

Bioreactor WAS SCUM Pump 1 Motor Protection 
Alarm 

5 

PU-0530-010 

(ST41PU0530010dsLowFlow) 

Bioreactor WAS SCUM Pump 1 Low Flow Fault 5 

PU-0530-010 

(ST41PU0530010dsNotRemote) 

Bioreactor WAS SCUM Pump 1 Not Remote 5 

PU-0530-020 

(ST41PU0530020dsF2Start) 

Bioreactor WAS SCUM Pump 2 Fail to Start/Stop 5 
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PU-0530-020 

(ST41PU0530020dsEstop) 

Bioreactor WAS SCUM Pump 2 Emergency Stop 1 

PU-0530-020 
(ST41PU0530020dsVSDFault) 

Bioreactor WAS SCUM Pump 2 VSD Fault 5 

PU-0530-020 

(ST41PU0530020dsIsolated) 

Bioreactor WAS SCUM Pump 2 Isolated 5 

PU-0530-020 

(ST41PU0530020dsMotorProtect) 

Bioreactor WAS SCUM Pump 2 Motor Protection 
Alarm 

5 

PU-0530-020 

(ST41PU0530020dsLowFlow) 

Bioreactor WAS SCUM Pump 2 Low Flow Fault 5 

PU-0530-020 

(ST41PU0530020dsNotRemote) 

Bioreactor WAS SCUM Pump 2 Not Remote 5 

PU-0540-010/20 
(ST41PU05300DTYdsPumpAvail) 

Bioreactor WAS SCUM Pump Station No Pump 
Available 

1 

FIT-0530-010 

(ST41FIT0530010dsInvalid) 

Bioreactor WAS SCUM PS Flow Signal Invalid 5 

LIT-0530-010 

(ST41LIT0530010dsInvalid) 

Bioreactor WAS SCUM PS Level Signal Invalid 5 

PT-0530-010 

(ST41PT0530010dsF2PosFault 

Bioreactor WAS SCUM Penstock Fail to Position 5 

PT-0530-010 

(ST41PT0530010dsPosFBInvalid 

Bioreactor WAS SCUM Penstock Position Feedback 
Invalid 

5 

PT-0530-010 

(ST41PT0530010dsRotorkFault) 

Bioreactor WAS SCUM Penstock Rotork Fault 5 

PT-0530-010 

(ST41PT0530010dsBattery) 

Bioreactor WAS SCUM Penstock Battery Low 5 

PT-0530-010 

(ST41PT0530010dsNotRemote) 

Bioreactor WAS SCUM Penstock Not Remote 5 

PT-0620-021 

(ST41PT0620021dsF2PosFault) 

MRAS SCUM Penstock Fail to Position 5 

PT-0620-021 

(ST41PT0620021dsPosFBInvalid) 

MRAS SCUM Penstock Position Feedback Invalid 5 
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PT-0620-021 

(ST41PT0620021dsRotorkFault) 

MRAS SCUM Penstock Rotork Fault 5 

PT-0620-021 

(ST41PT0620021dsBattery) 

MRAS SCUM Penstock Battery Low 5 

PT-0620-021 

(ST41PT0620021dsNotRemote) 

MRAS SCUM Penstock Not Remote 5 

(ST41WASAUTOdsMBR1Unavail) MRAS Tank SCUM Penstock & MWAS Valve 
Unavailable 

5 

LS-0530-010 

(ST41LSH0530010dsAlarm) 

Bioreactor WAS SCUM PS Level High Switch Alarm 7 

LS-0530-010 

(ST41LSHH0530010dsAlarm) 

Bioreactor WAS SCUM PS Level High High Switch 
Alarm 

5 

LS-0530-010 

(ST41LSL0530010dsAlarm) 

Bioreactor WAS SCUM PS Level Low Switch Alarm 7 

LS-0530-010 

(ST41LSLL0530010dsAlarm) 

Bioreactor WAS SCUM PS Level Low Low Switch 
Alarm 

5 

(ST41WASAUTOdsSeqFault) WAS SCUM Sequence Fault 5 

(ST41WASAUTOdsDurationFlow) WAS SCUM Sequence Forced to Daily Duration 
Flowmeter Fail 

5 

(ST41WASAUTOdsSeqNotStart) WAS SCUM Sequence Not Initiated at Start Time 7 

(ST41WASAUTOdsLastSeqNotDone) WAS SCUM Sequence Volume or Duration not 
Achieved 

7 

(ST41MCCPNdsPN031)  Bioreactor WAS SCUM Pump 1 Drive Comms Fault  5 

(ST41MCCPNdsPN049) Bioreactor WAS SCUM Pump 2 Drive Comms Fault 5 

Instruments 

AIT-0510-031 

(ST41AIT0510031dsInvalid) 

Anaerobic Zone 2 pH Signal Invalid 5 

AIT-0510-031 

(ST41AIT0510031dsLo) 

Anaerobic Zone 2 pH Low 5 

AIT-0510-031 

(ST41AIT0510031dsHi) 

Anaerobic Zone 2 pH High 5 

AIT-0510-052 

(ST41AIT0510052dsInvalid) 

Oxidation Ditch Nitrate Signal Invalid 1 
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AIT-0510-052 

(ST41AIT0510052dsHi) 

Oxidation Ditch Nitrate High 1 

AIT-0510-055 

(ST41AIT0510055dsInvalid) 

Oxidation Ditch Ammonia Signal Invalid 1 

AIT-0510-055 

(ST41AIT0510055dsHi) 

Oxidation Ditch Ammonia High 5 

AIT-0510-120 

(ST41AIT0510120dsInvalid) 

Final Anoxic Zone Ammonia Signal Invalid 1 

AIT-0510-120 

(ST41AIT0510120dsHi) 

Final Anoxic Zone Ammonia High 5 

AIT-0510-120 

(ST41AIT0510120dsHiHi) 

Final Anoxic Zone Ammonia High High 1 

AIT-0510-121 

(ST41AIT0510121dsInvalid) 

Final Anoxic Zone Nitrate Signal Invalid 1 

AIT-0510-121 

(ST41AIT0510121dsHi) 

Final Anoxic Zone Nitrate High 5 

AIT-0510-121 

(ST41AIT0510121dsHiHi 

Final Anoxic Zone Nitrate High High 1 

LIT-0510-010 

(ST41LIT0510010dsInvalid) 

Oxidation Ditch Level Signal Invalid 5 

LIT-0510-110 

(ST41LIT0510110dsInvalid) 

Swing Zone 2 Level Signal Invalid 1 

LIT-0510-110 

(ST41LIT0510110dsLoLo) 

Swing Zone 2 Level Low Low 1 

LIT-0510-110 

(ST41LIT0510110dsLo) 

Swing Zone 2 Level Low 5 

LIT-0510-110 

(ST41LIT0510110dsHi) 

Swing Zone 2 Level High 5 

LIT-0510-110 

(ST41LIT0510110dsHiHi) 

Swing Zone 2 Level High High 1 

LS-0510-110 

(ST41LSH0510110dsAlarm) 

Swing Zone 2 Level High Switch Alarm 5 
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LS-0510-110 

(ST41LSHH0510110dsAlarm) 

Swing Zone 2 Level High High Switch Alarm 1 

LS-0510-110 

(ST41LSL0510110dsAlarm) 

Swing Zone 2 Level Low Switch Alarm 5 

LS-0510-110 

(ST41LSLL0510110dsAlarm) 

Swing Zone 2 Level Low Low Switch Alarm 1 

(ST41SZ2AUTOdsLoLevelDisc) Swing Zone 2 Low Level Discrepancy 5 

(ST41SZ2AUTOdsHiLevelDisc) Swing Zone 2 High Level Discrepancy 5 

PS-0510-001 

(ST41PSL0510001dsAlarm) 

Bioreactor Shower 1 Pressure Low Switch Alarm 1 

PS-0510-002 

(ST41PSL0510002dsAlarm) 

Oxidation Ditch Shower 2 Pressure Low Switch Alarm 1 

PS-0510-003 

(ST41PSL0510003dsAlarm) 

Oxidation Ditch Shower 3 Pressure Low Switch Alarm 1 

PS-0510-004 

(ST41PSL0510004dsAlarm) 

Safety Shower 4 Pressure Low Switch Alarm 1 

PS-0510-005 

(ST41PSL0510005dsAlarm) 

Bioreactor Safety Shower 5 Pressure Low Switch Alarm 1 

PS-0600-001 

(ST41PSL0600001dsAlarm) 

MBR1 Safety Shower 1 Pressure Low Switch Alarm 1 

PS-0600-002 

(ST41PSL0600002dsAlarm) 

MBR1 Safety Shower 2 Pressure Low Switch Alarm 1 

PS-0600-003 

(ST41PSL0600003dsAlarm) 

MBR1 Safety Shower 3 Pressure Low Switch Alarm 1 

PS-0600-004 
(ST41PSL0600004dsAlarm) 

MBR1 Safety Shower 4 Pressure Low Switch Alarm 1 

(ST41SZ1AUTOdsForceAerboic) Swing Zone 1 Forced to Aerobic Ammonia 
Concentration 

5 

ST41SZ2AUTOdsMixInhibit Swing Zones Forced to Anoxic & Mixers Inhibited 
Swing Zone 2 High Level 

5 

(ST41SZ2AUTOdsOverflowLevel) Swing Zone 2 Overflow to Clarifier 4 Swing Zone 2 
High High Level 

1 
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8.12. History 

Tag Name Description Sample Time 

AIT-0510-031 Anaerobic Zone 2 pH Analyser 2 sec 

AIT-0510-052 Oxidation Ditch Nitrate Analyser 2 sec 

AIT-0510-010/020/030/040/050 Oxidation Ditch Dissolved Oxygen Analyser 1 - 5 2 sec 

AIT-0510-053 Oxidation Ditch (Anoxic Zone) Dissolved Oxygen Analyser 2 sec 

AIT-0510-055 Oxidation Ditch Ammonia Analyser 2 sec 

AIT-0510-101 Swing Zone 1 Dissolved Oxygen Analyser 2 sec 

AIT-0510-111 Swing Zone 2 Dissolved Oxygen Analyser 2 sec 

AIT-0510-120 Final Anoxic Zone Ammonia Analyser 2 sec 

AIT-0510-121 Final Anoxic Zone Nitrate Analyser 2 sec 

AIT-0600-001 MBR Permeate Phosphate Analyser 2 sec 

Tag Name Description 
SCADA 
Priority 

(ST41OXMAUTOdsDiurnalModeForced) Oxidation Ditch Mixers Mode Forced to Scheduled 
Nitrate Analyser Unavailable 

5 

(ST41OXDAUTOdsForceDOSched) Oxidation Ditch Forced to DO Schedule Ammonia 
Analyser Unavailable 

5 

AIT-0600-001 

(ST41AIT0600001dsInvalid) 

MBR1 Permeate Orthophosphate Signal Invalid 1 

AIT-0600-001 

(ST41AIT0600001dsHi) 

MBR1 Permeate Orthophosphate High 5 

AIT-0600-001 

(ST41AIT0600001dsHiHi) 

MBR1 Permeate Orthophosphate High High 1 

Power and Communications 
ST41MES0590010dsFault Oxidation Tank Remote IO Switch Comms Fault 1 

ST41MES0590010dsPort03 Oxidation Tank Remote IO Switch Port 3 Fault 1 

ST41MES0590010dsPort04 Oxidation Tank Remote IO Switch Port 4 Fault 1 

ST41MES0590010dsPort05 Oxidation Tank Remote IO Switch Port 5 Fault 1 

ST41MES0590010dsPort06 Oxidation Tank Remote IO Switch Port 6 Fault 1 

ST41PNL0590010dsPS1Fail Bioreactor RIO Panel 24V Power Supply 1 Fail 1 

ST41PNL0590010dsPS2Fail Bioreactor RIO Panel 24V Power Supply 2 Fail 1 
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Tag Name Description Sample Time 

FIT-0510-010/020/030/040/050 Aeration Zone 1 to 5 Air Flow Indicating Transmitter 2 sec 

FIT-0510-100 Swing Zone 1 Air Flow Indicating Transmitter 2 sec 

FIT-0510-110 Swing Zone 2 Air Flow Indicating Transmitter 2 sec 

FIT-0510-
010/020/030/040/050/100/110 Total 
Air Flow 

Total Bioreactor Aeration Air Flow – summation of 
individual flows 

2 sec 

FIT-0530-010 Bioreactor WAS/Scum Flow Indicating Transmitter 2 sec 

ZIT-0510-010/020/030/040/050 Aeration Zone 1 to 5 Aeration Control Valve Position 
Indicating Transmitter 

2 sec 

ZIT-0510-100 Swing Zone 1 Aeration Control Valve Position Indicating 
Transmitter 

2 sec 

ZIT-0510-110 Swing Zone 2 Aeration Control Valve Position Indicating 
Transmitter 

2 sec 

ZIT-0530-010 Bioreactor Scum Penstock Position Indicating Transmitter 2 sec 

ZIT-0620-021 MWAS Tank Penstock Position Indicating Transmitter 2 sec 

LIT-0510-010 Oxidation Ditch Level Indicating Transmitter 2 sec 

LIT-0530-010 Bioreactor WAS/Scum Pump Station Level Indicating 
Transmitter 

2 sec 

FIT-0530-010 Bioreactor WAS/Scum Flow Indicating Transmitter 2 sec 

FIT-0530-010 Daily Bioreactor WAS/Scum Flow: Daily cumulative flow 
(kL/day) 

Daily 

FIT-0530-010 Yesterday Bioreactor WAS/Scum Flow: Yesterday totalised flow 
(kL/day) 

Daily 

FIT-0530-010 Scum Daily Oxidation Ditch Scum Volume (kL/day) Daily 

FIT-0530-010 MWAS Daily MWAS Volume (kL/day) Daily 

LIT-0510-110 Flow Clarifier 4 Feed Flow: Calculated Value by Level 2 sec 

LIT-0510-110 Flow Clarifier 4 Feed Flow: Calculated Value by Flow Difference 2 sec 

LIT-0510-110 Daily Clarifier 4 Feed Flow: Daily cumulative flow (ML/day) Daily 

LIT-0510-110 Yesterday Clarifier 4 Feed Flow: Yesterdays totalised flow (ML/day) Daily 

 Standard device monitoring Various 
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8.13. Start-up, Operation and Shutdown 

8.13.1. Mixers, MRAS Feed Pumps and Bioreactor WAS Pumps 

8.13.1.1. Start-up Procedure 

Ensure that: 

 The bioreactor is full of liquid 
 All the mixers are correctly installed in the bioreactor (i.e. submerged) 
 All mixers are available. 
 At least 1 MRAS Feed Pumps are available, 
 At least 1 MBR train in available, 
 At least 1 Bioreactor WAS/Scum pump is available 
 All instrumentation is available and calibrated. 

Enable all equipment and select the required auto modes to initiate operation. 

8.13.1.2. Planned Shut Down 

Each mixer, MBR Feed Pump and Bioreactor WAS/Scum Pump can be stopped by disabling it at 
the SCADA. If a mixer is stopped, its adjacent mixer (upstream, downstream or immediately 
adjacent) should be selected to continuous operation. 

The mixer in the RAS De-aeration Zone (MX-0510-010) is less critical than the other mixers. This 
is because this zone can be relatively well mixed by the MRAS returning from the MBR, 
particularly if the MBR Feed Pumps are running at high speed. Therefore it is possible to run all 
MBR Feed Pumps at maximum speed to provide mixing in the RAS De-aeration Zone. The mixer 
(MX-0510-010) could then be removed to replace a failed mixer in another zone. 

Maintenance on the MBR Feed Pumps should be conducted during dry weather. One pump should 
be taken off line at a time.  

Before accessing any mechanical or electrical equipment, an appropriate isolation and tagging 
procedure must be carried out. 

8.13.1.3. Emergency Shut Down 

In the event of a complete power failure, all electrical equipment will cease operation.  If the power 
remains off for an extended period of time the mixed liquor will begin to settle and a clarified 
effluent layer will appear on the surface.  If power failure continues, eventually the bioreactor will 
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overflow to Clarifier 4 from the Swing Zone 2 overflow weir (assuming there is still inflow to the 
plant). 

When the plant is operated on a Generator without sufficient capacity to run all devices, devices are 
operated based on a predetermined priority. (Refer Section 28). 

8.13.2. Aeration 

8.13.2.1. Start-up Procedure 

Ensure the following: 

 Bioreactor Blowers are available (refer Section 9) 

 Each actuated valve is available. 

 All instrumentation is calibrated and available. 

 All manual isolation valves are fully open. 

Enable all equipment and select the required auto modes to initiate operation. 

8.13.2.2. Manual Shut Down 

If air control valves require servicing then one valve at a time should be disabled.  Air can be 
manually isolated from each zone using the manual isolating valves provided. The Aeration 
Control Valve being isolated should be disabled at the SCADA by the Operator. 

8.13.2.3. Emergency Shut Down 

In the event of a complete power failure, all electrical equipment will cease operation and valves 
will remain in their last position.  If the power remains off for an extended period of time the mixed 
liquor will begin to settle and a clarified effluent layer will appear on the surface. 

The highest air demand is the first three aerobic zones.  If either of these valve actuators fails then a 
100% opening should be selected.  The control valves should be manually re-positioned to 100% 
open or left where they are.  Further adjustment can be provided using the manual isolating valves 
on each header (and at each grid if necessary). 

Before accessing any mechanical or electrical equipment, an appropriate isolation and tagging 
procedure must be carried out. 
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9. Bioreactor Blowers 

9.1. Process Description 

The Bioreactor Blowers provide pressurised air to the Bioreactor, in particular the five Oxidation 
Ditch aeration zones and the two Swing Zones. The pressurised air enters the bottom of these tanks 
through diffusers which create small air bubbles allowing the transfer of oxygen to the biomass 
necessary for respiration as well as providing mixing to keep the biomass in contact with the 
substrate and prevent settlement.The aim is to maintain the dissolved oxygen in the aeration zones 
of the bioreactor within set ranges (typically around 1.0 mg/L to 2.0 mg/L). At higher dissolved 
oxygen concentrations, the efficiency of oxygen transfer is diminished and hence the electricity 
required for aeration increases. Also over aeration wastes electricity and impedes the denitrification 
capacity of the plant resulting in higher effluent nitrate and total nitrogen concentrations. 

The Bioreactor aeration system is comprised of the Bioreactor Blowers and the Bioreactor Aeration 
Control Valves. Both of these devices control the amount of air that is expelled from each diffuser 
grid. Four Bioreactor aeration blowers are provided, three duty blowers and one standby blower, 
each equipped with an integral vendor supplied VSD. 

The Bioreactor Blowers are controlled to supply air to a manifold pipe for the Bioreactor. The air 
flow to the manifold is controlled by the operation of the Blowers. The air from the manifold is 
distributed to each diffuser grid via the Aeration Control Valves. The split of the total air flow to 
each diffuser grid is controlled by modulation of the Aeration Control Valves. The air flow to the 
manifold is measured by flow meter and controlled by operation of the blowers to meet the setpoint 
air flow and to minimise power consumption.  

Bioreactor Blower 4 may be used to provide air to the membrane system by SCADA selection and 
manual adjustment of isolation valves on the main blower header (Refer to Section 12).  

The Bioreactor Blowers are provided as a vendor package and each blower is individually 
controlled by its own local Controller. Blower status and start, stop and speed control is via 
communications link between plant PLC and the local blower Controller. Device specific control 
and communication requirements are provided in Vendor Documentation (Refer Volume 2)  

9.2. Reference Drawings 

9.2.1. Civil 

Drawing Number Description 

- - 
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9.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2450 Blower Room General Arrangement  

IW-GDSTP-4A-MEC-0600-2451 Blower Room Sections – Sheet 1 

IW-GDSTP-4A-MEC-0600-2452 Blower Room Sections – Sheet 2 

IW-GDSTP-4A-MEC-0600-2453 Blower Room Sections – Sheet 3 

IW-GDSTP-4A-MEC-0600-2470 Blower Room Building Services 

IW-GDSTP-4A-MEC-0600-2471 Blower Room Building Services- Sheet 1  

IW-GDSTP-4A-MEC-0600-2472 Blower Room Building Services – Sheet 2 

9.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0500-6431 Blower Room Ventilation Fan 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6432 Blower Room Ventilation Fan 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0500-6631 Blower Room Ventilation Fan 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0500-6632 Blower Room Ventilation Fan 2 –Termination Diagram 

PLC Terminations PNL-1190-010 

IW-GDSTP-4A-ELE-1190-6201 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1190-6202 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1190-6301 PNL-1190-010- Main PLC I/O Rack 1 slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6302 PNL-1190-010- Main PLC I/O Rack 1 slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6317 PNL-1190-010- Main PLC I/O Rack 2 slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6319 PNL-1190-010- Main PLC I/O Rack 2 slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6341 PNL-1190-010- Main PLC I/O Field Device Termination Diagram- SHT 1 

IW-GDSTP-4A-ELE-1190-6342 PNL-1190-010- Main PLC I/O Field Device Termination Diagram- SHT 2 

9.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0500-5145 Bioreactor Blowers 
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9.3. Equipment 

9.3.1. Controlled Equipment 

Tag Name Description 

BL-0520-010 Bioreactor Blower 1 

BL-0520-020 Bioreactor Blower 2 

BL-0520-030 Bioreactor Blower 3 

BL-0520-040 Bioreactor Blower 4 

FAN-0520-051 Blower Room Ventilation Fan 1 

FAN-0520-052 Blower Room Ventilation Fan 2 

Equipment Controlled by Local Blower Controller 

FAN-0520-011 Bioreactor Blower 1 Enclosure Intake Fan (Motor Cooling Fan) 

FAN-0520-021 Bioreactor Blower 2 Enclosure Intake Fan (Motor Cooling Fan) 

FAN-0520-031 Bioreactor Blower 3 Enclosure Intake Fan (Motor Cooling Fan) 

FAN-0520-041 Bioreactor Blower 4 Enclosure Intake Fan (Motor Cooling Fan) 

9.3.2. Uncontrolled Equipment 

Tag Name Description 

BLR-0520-001 Bioreactor Blower Room 

FLT-0520-010 Bioreactor Blower 1 Intake Filter 

FLT-0520-011 Bioreactor Blower 1 Enclosure Intake Filter 

FLT-0520-020 Bioreactor Blower 2 Intake Filter 

FLT-0520-021 Bioreactor Blower 2 Enclosure Intake Filter 

FLT-0520-030 Bioreactor Blower 3 Intake Filter 

FLT-0520-031 Bioreactor Blower 3 Enclosure Intake Filter 

FLT-0520-040 Bioreactor Blower 4 Intake Filter 

FLT-0520-041 Bioreactor Blower 4 Enclosure Intake Filter 

SIL-0520-010 Bioreactor Blower 1 Inlet Silencer 

SIL-0520-012 Bioreactor Blower 1 Outlet Silencer 

SIL-0520-013 Bioreactor Blower 1 Enclosure Vent Silencer 

SIL-0520-020 Bioreactor Blower 2 Inlet Silencer 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 232 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 219 

Tag Name Description 

SIL-0520-022 Bioreactor Blower 2 Outlet Silencer 

SIL-0520-023 Bioreactor Blower 2 Enclosure Vent Silencer 

SIL-0520-030 Bioreactor Blower 3 Inlet Silencer 

SIL-0520-032 Bioreactor Blower 3 Outlet Silencer 

SIL-0520-033 Bioreactor Blower 3 Enclosure Vent Silencer 

SIL-0520-040 Bioreactor Blower 4 Inlet Silencer 

SIL-0520-042 Bioreactor Blower 4 Outlet Silencer 

SIL-0520-043 Bioreactor Blower 4 Enclosure Vent Silencer 

VPF-0520-011 Bioreactor Blower 1 Pressure Relief Valve 

VPF-0520-021 Bioreactor Blower 2 Pressure Relief Valve 

VPF-0520-031 Bioreactor Blower 3 Pressure Relief Valve 

VPF-0520-041 Bioreactor Blower 4 Pressure Relief Valve 

FLT-0520-061 Bioreactor Blower Room Inlet Air Filter 1 

FLT-0520-062 Bioreactor Blower Room Inlet Air Filter 2 

FLT-0520-063 Bioreactor Blower Room Inlet Air Filter 3 

FLT-0520-064 Bioreactor Blower Room Inlet Air Filter 4 

Various Manual isolation valves 

9.3.3. Instrumentation 

Tag Name Description 

ZSO-0520-049 Bioreactor Blower Diversion Valve Position Switch Open 

ZSC-0520-049 Bioreactor Blower Diversion Valve Position Switch Closed 

TIT-0520-050 Bioreactor Aeration Header Temperature Indicating Transmitter 

PIT-0520-050 Bioreactor Aeration Header Pressure Indicating Transmitter 

PG-0520-050 Bioreactor Aeration Header Pressure Gauge 

TS-0520-050 Blower Room Temperature Switch (High) 

TIT-0520-051 Blower Room Temperature Indicating Transmitter 

PDI-0520-061 Blower Room Inlet Air Filter 1 Pressure Differential Indicator 

PDI-0520-062 Blower Room Inlet Air Filter 2 Pressure Differential Indicator 

PDI-0520-063 Blower Room Inlet Air Filter 3 Pressure Differential Indicator 
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Tag Name Description 

PDI-0520-064 Blower Room Inlet Air Filter 4 Pressure Differential Indicator 

TS-1040-010 Switch Room Temperature Switch (High) 

Instrumentation to Local Blower Controller 

PDI-0520-010 Bioreactor Blower 1 Intake Filter Pressure Differential Indicator 

PT-0520-010 Bioreactor Blower 1 Inlet Pressure Transmitter (Low) 

TT-0520-010 Bioreactor Blower 1 Inlet Temperature Transmitter (High) 

FT-0520-010 Bioreactor Blower 1 Inlet Flow Transmitter (Low) 

VT-0520-010 Bioreactor Blower 1 Vibration Transmitter (High) 

ST-0520-010 Bioreactor Blower 1 Speed Transmitter 

PT-0520-011 Bioreactor Blower 1 Outlet Pressure Switch (High)  

TT-0520-011 Bioreactor Blower 1 Outlet Temperature Transmitter (High) 

TT-0520-012 Bioreactor Blower 1 Enclosure Temperature Transmitter (High) 

PDI-0520-020 Bioreactor Blower 2 Intake Filter Pressure Differential Indicator 

PT-0520-020 Bioreactor Blower 2 Inlet Pressure Transmitter (Low) 

TT-0520-020 Bioreactor Blower 2 Inlet Temperature Transmitter (High) 

FT-0520-020 Bioreactor Blower 2 Inlet Flow Transmitter (Low) 

VT-0520-020 Bioreactor Blower 2 Vibration Transmitter (High) 

ST-0520-020 Bioreactor Blower 2 Speed Transmitter 

PT-0520-021 Bioreactor Blower 2 Outlet Pressure Transmitter (High) 

TT-0520-021 Bioreactor Blower 2 Outlet Temperature Transmitter (High) 

TT-0520-022 Bioreactor Blower 2 Enclosure Temperature Transmitter (High) 

PDI-0520-030 Bioreactor Blower 3 Intake Filter Pressure Differential Indicator 

PT-0520-030 Bioreactor Blower 3 Inlet Pressure Transmitter (Low) 

TT-0520-030 Bioreactor Blower 3 Inlet Temperature Transmitter (High) 

FT-0520-030 Bioreactor Blower 3 Inlet Flow Transmitter (Low) 

VT-0520-030 Bioreactor Blower 3 Vibration Transmitter (High) 

ST-0520-030 Bioreactor Blower 3 Speed Transmitter 

PT-0520-031 Bioreactor Blower 3 Outlet Pressure Transmitter (High) 

TT-0520-031 Bioreactor Blower 3 Outlet Temperature Transmitter (High) 

TT-0520-032 Bioreactor Blower 3 Enclosure Temperature Transmitter (High) 
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Tag Name Description 

PDI-0520-040 Bioreactor Blower 4 Intake Filter Pressure Differential Indicator 

PT-0520-040 Bioreactor Blower 4 Inlet Pressure Transmitter (Low) 

TT-0520-040 Bioreactor Blower 4 Inlet Temperature Transmitter (High) 

FT-0520-040 Bioreactor Blower 4 Inlet Flow Transmitter (Low) 

VT-0520-040 Bioreactor Blower 4 Inlet Vibration Transmitter (High) 

ST-0520-040 Bioreactor Blower 4 Speed Transmitter 

PT-0520-041 Bioreactor Blower 4 Outlet Pressure Transmitter (High) 

TT-0520-041 Bioreactor Blower 4 Outlet Temperature Transmitter (High) 

TT-0520-042 Bioreactor Blower 4 Enclosure Temperature Transmitter (High) 

9.4. Equipment and Functionality Description 

9.4.1. Bioreactor Aeration System 

Note: The Bioreactor Blowers are controlled via the input of a percentage of maximum current (% 
of Max Current) to the Bioreactor Blower local controller. Reference is made throughout this 
document to Bioreactor Blower Speed or ‘Speed’ and it is required that the reader interpret all 
references to Bioreactor Blower Speed or ‘Blower Speed’ to actually represent the % of Max 
Current of the Blower.  

Air is supplied to the air manifold by four blowers (BL-0520-010/020/030/040) of which three are 
duty and one is standby. A duty arbiter automatically rotates the blowers in each duty. Control 
logic specific to bioreactor aeration control valves can be found in Section 8.7.5 and the control 
logic for the Bioreactor Blowers can be found in this section. 

The air manifold from the bioreactor aeration blowers is connected to the air manifold for the MBR 
blowers via a manual valve (HV-0520-049). This valve will normally be closed to isolate the two 
manifolds. However, if required, such as due to multiple MBR blower failures, the Operator can 
isolate Bioreactor Blower 4 (BL-0520-040) from the bioreactor aeration manifold and direct air 
from that blower to the MBR aeration manifold. This requires the adjustment of two manual valves 
(HV-0520-049 and HV-0650-007) on the combined air manifolds. The Operator must enable 
Bioreactor Blower 4 to operate as a MBR blower (as a standby blower) at the SCADA. Bioreactor 
Blower 4 will then follow the control system for the MBR blowers with speed control adjustment 
and based on the manual valve positions as detected by limit switches ZSO/ZSC-0520-049 and 
ZSO/ZSC-0650-007 (Refer to Section 12.7.1). 
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9.4.1.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and Bioreactor Blower 
Vendor Package systems.  
Indvidual Machines Address Data to Protocol 

Bioreactor Blower 1 10.16.16.61 

PLC01MCC - Main Plant PLC Modbus TCP 
Bioreactor Blower 2 10.16.16.62 

Bioreactor Blower 3 10.16.16.63 

Bioreactor Blower 4 10.16.16.64 

The following signals are received by the SCADA/ PLC from the Bioreactor Blower Vendor 
Package systems. 

Description Type Address SCADA Trended Alarm 

LAN Operation Selected Bit 10001 Y N N 

Local Operation Selected Bit 10002 Y N N 

Remote Operation Selected Bit 10003 Y N N 

Wait Status Bit 10009 Y N N 

Ready Status Bit 10010 Y N N 

Error Status Bit 10011 Y N Y 

Unload Status Bit 10012 Y N N 

Load Status Bit 10013 Y N N 

Warning Status Bit 10014 Y N Y 

Current Mode Bit 10017 Y N Y (If not in current mode or in any 
other mode) 

Flow Mode Bit 10018 Y N 

PR Out Mode Bit 10020 Y N 

DO Mode Bit 10021 Y N 

Filter Differential Pressure Integer 40001 Y Y N 

Outlet Pressure Integer 40002 Y Y N 

Inlet Temperature Integer 40003 Y Y N 

Outlet Temperature Integer 40004 Y Y N 

Rotational Speed Integer 40005 Y Y N 

Current Integer 40006 Y Y N 

Power Integer 40007 Y Y N 
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The following signals are transmited by the SCADA/ PLC to the Bioreactor Blower Vendor 
Package systems. 

Description Type Address 

Start Bit 00001 

Stop Bit 00002 

Load Bit 00003 

Unload Bit 00004 

Remote Setpoint Integer 40013 

9.4.2. Membrane Aeration 

Refer to Section 12 and Volume 2 for specific details of the membrane aeration system.  Note the 
common standby blower noted in the previous section.  

9.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

9.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

Flow Integer 40008 Y Y N 

Setpoint Integer 40009 Y N N 

DO Sensor Integer 40010 Y Y N 

DC Link Voltage Integer 40011 Y Y N 

Runtime Hours Integer 40012 Y N N 
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9.7. Operation in Auto 

NOTE: Depending on the number of duty blowers in operation, different PID control values are 
utilised. Tuning of PID control values would be expected in future with progressive changes in load 
to the process. 

9.7.1. Bioreactor Blower Duty Arbiter 

There are four duty Bioreactor Aeration Blowers (BL-0520-010/020/030/040). A duty arbiter 
provides automatic cycling of the duty blowers once per month, on the first day of that month, at an 
Operator selected time of day (TOD 1). A manual duty rotate button is also provide at SCADA 
which allows the Operator to manually rotate the duty order of the Bioreactor Blowers.  

The Bioreactor Blower Speed is regulated by feedback control loop based on air flow or pressure 
control between the minimum (Bioreactor Blower Min Speed) and maximum speed (Bioreactor 
Blower Max Speed). These speeds are PLC coded for the physical limits of the blowers and take 
precedence over all other control functions and commands.  

Blower speed and duty number in any mode will be controlled according to the following rules: 

 All operating Bioreactor blowers will run at the same speed, which is required for multiple 
duty centrifugal blower systems; 

 When Bioreactor Blower 4 provides service to the MBR system, the static pressure for the 
two blower systems is different and is accounted for by placement of an orifice plate between 
Bioreactor Blower 4 and MBR Blower 1, and also by an equation to determine motor speed 
of the assisting Bioreactor Blower 4 when operating in MBR service. Refer to Section 12.7.1 

 When the duty blower/s speed is greater than a setpoint speed (Bioreactor Blr Up Trigger 
Speed 1 or Bioreactor Blr Up Trigger Speed 2) for a hardcoded period (Bioreactor Blr Up), 
then: 

– The speed of the duty blowers is reduced to a hardcoded speed setpoint (Bioreactor Blr 
Up Start Speed 1 or Bioreactor Blr Up Start Speed 2). 

– The next duty blower as per the duty arbiter is started, and speeds ramps up to the speed 
setpoint (Bioreactor Blr Up Start Speed 1 or Bioreactor Blr Up Start Speed 2). 

Once all blowers are running at the same speed, normal auto mode speed control is 
resumed. 

Number of Duty Blowers 
Speed Setpoint to Trigger Blower 

Start 
Duty change Speed Setpoint 

1 Bioreactor blower Bioreactor Blr Up Trigger Speed 1 
(%) 

Bioreactor Blr Up Start Speed 1 (%) 
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Number of Duty Blowers 
Speed Setpoint to Trigger Blower 

Start 
Duty change Speed Setpoint 

2 Bioreactor blowers Bioreactor Blr Up Trigger Speed 2 
(%) 

Bioreactor Blr Up Start Speed 2 (%) 

3 Bioreactor blowers Allow maximum speed Bioreactor Blower Max Speed 

 When the operating blower/s speed is less than a setpoint speed (Bioreactor Blr Dn Trigger 
Speed 1 or Bioreactor Blr Dn Trigger Speed 2) for a hardcoded period (Bioreactor Blr Dn), 
then: 

– The last duty blower as per the duty arbiter is stopped; 

– The operating speed of all the remaining duty blowers is increased to a hardcoded speed 
setpoint (Bioreactor Blr Dn Stop Speed 1 or Bioreactor Blr Dn Stop Speed 2). 

– Once all duty blowers are running at the speed setpoint, normal auto mode speed control is 
resumed. 

Number of Duty Blowers 
Speed Setpoint to Trigger Blower 

Stop 
Duty Change Speed Setpoint 

3 Bioreactor blowers Bioreactor Blr Dn Trigger Speed 1 
(%) 

Bioreactor Blr Dn Stop Speed 1 (%) 

2 Bioreactor blowers Bioreactor Blr Dn Trigger Speed 2 
(%) 

Bioreactor Blr Dn Stop Speed 2 (%) 

1 Bioreactor blower Allow minimum speed Bioreactor Blower Min Speed 

 
Future expansion of the MBR system with additional cassettes to fully populate the Membrane 
Trains will require the Standby MBR Blower to be designated as a 4th duty MBR Blower. 
Adjustment of the Duty Arbiter will be required in the future to accommodate this requirement. 
The Bioreactor Blower 4 becomes the standby blower for both the aeration system and the MBR 
system for this scenario. 

 When only one blower is operating and it is running at minimum speed (Bioreactor Blower 
Min Speed) for longer than Blower Stop Delay, then the blowers will be controlled for 
stop/start operation as follows: 

– The blower will switch off and remain off for a set time (Stop/Start Off Time). During this 
time no other blower will be started and the low pressure alarm (PIT-0520-050) will not 
be activated until the blower has restarted and is operational for the set delay (Time 
Interval 3); 

– The blower will restart at minimum speed (Bioreactor Blower Min Speed).and blower 
speed will be controlled normally. The blower is stopped again if it runs at minimum 
speed for the set trigger time (Blower Stop Delay). 
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9.7.2. Common Blower Standby 

Refer to Section 12.7.1.1. 

9.7.3. Bioreactor Aeration Blowers Auto Modes 

The Process Operating Modes for the Bioreactor Aeration Blowers are: 

 Most Open Valve Pressure Control; 

 Most Open Valve Control; 

 Constant Pressure; 

 Diurnal Speed Schedule; 

 Air Flow Control; 

 Diffuser Purge Control (Sub Mode): 

 Manually selected via SCADA and will override the Aeration Control Valve Process 
Operating Mode for a set duration, before reverting back to the selected Process 
Operating Mode (refer Section 8.7.5.5) 

Auto modes are selected at the SCADA Bioreactor Blower Page. The selected operating mode 
applies to all Bioreactor Blowers, except Bioreactor Blower 4 if selected for MBR service. The 
Process Operating Modes for the Bioreactor Aeration Blowers operate in conjunction with the 
Process Operating Modes of the Bioreactor Aeration Control Valves (Section 8.7.5). 

For any of the Process Operating Modes, including diffuser purge control: 

 If the pressure as measured by the Bioreactor Aeration Header Pressure Indicating 
Transmitter (PIT-0520-050) is larger than a high pressure setpoint (High Bioreactor Pressure 
– 1.5 kPa) for a hardcoded delay of 10 seconds, all operating Bioreactor Aeration Blowers 
will be unloaded. After the pressure in the air header is below the setpoint (High Bioreactor 
Pressure – 1.5 kPa) for 5 minutes, blowers may reload as per the normal start up sequence; 

 If the pressure as measured by the Bioreactor Aeration Header Pressure Indicating 
Transmitter (PIT-0520-050) is larger than a high pressure setpoint (High Bioreactor 
Pressure) for a hardcoded delay of 10 seconds, an alarm will be raised and blower control is 
switched to the Constant Pressure Mode. An alarm is raised to notify the change of auto 
mode; 

 If the measured pressure in the air header (PIT-0520-050) is larger than a high-high pressure 
setpoint (High-High Bioreactor Pressure) for a hardcoded delay of 1 second, an alarm will 
be raised and all operating Bioreactor Aeration Blowers will be unloaded. After the high-high 
pressure has cleared for 5 minutes, blowers may reload as per the normal start up sequence; 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 240 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 227 

 If the measured temperature in the air header (TIT-0520-050) is larger than a high 
temperature setpoint (High Bioreactor Temperature) for 10 seconds, an alarm will be raised; 

 If the measured temperature in the air header (TIT-0520-050) is larger than a high high 
temperature setpoint (High-High Bioreactor Temperature) for 10 seconds, an alarm will be 
raised; 

 Except in stop/start operation or when all Bioreactor Blowers are unloaded, if the measured 
pressure (PIT-0520-050) is less than a low pressure setpoint (Low Bioreactor Pressure) for 
10 seconds, an alarm will be raised. Then when the first Bioreactor Blower transitions from 
an unloaded to a loaded state, the low pressure alarm shall be suppressed for a hardcoded 
period (Blower Loading Low Pressure Delay); 

 If a blower warning signal is received from any blower, that blower shall be unloaded. After 
a period of 5 minutes the blower shall be loaded again and resume normal operation; 

 In any mode if a blower has unloaded for greater than 1 hour, it is stopped; 

 If more than two duty blowers fail, an alarm is raised to notify the Operator. 

9.7.3.1. Most Open Valve Pressure Control (MOVP) 

The Bioreactor Blowers would normally be operated in this mode to minimise power consumption. 
In this Process Operating Mode, the blower speed is regulated to keep the most open valve at a 
particular valve position setpoint by manipulating a pressure setpoint. The SCADA will continually 
identify which of the Bioreactor Aeration Control Valves (VCA-0510-
010/020/030/040/050/100/110) has the most open valve position. This valve will be the ‘Most 
Open Valve’ until another valve becomes more open to ensure aeration demand is met across all 
aerobic zones. The Most Open Valve Pressure Valve Position Setpoint shall be calculated as 
follows: 

MOVP Valve Position Setpoint = 

(Open Valve Upper Position - Open Valve Lower Position) / 2 

When Process Operating Mode of the Bioreactor Aeration Control Valves (Section 8.7.5) 
commands the ‘Most Open Valve’ to move away from the MOVP Valve Position Setpoint, the 
pressure setpoint of the blower/s is varied via a PID control loop, to maintain the valve position of 
the ‘Most Open Valve’at the MOVP Valve Position Setpoint. The control philosophy is intended to 
maintain all of the actuated valves in the most open position possible as this reduces pressure losses 
and thus saves power. The system works as follows: 

 The ‘Most Open Valve’ can adjust its position over it’s normal operating range within the 
upper and lower valve position limits (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 7 
to LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7. Refer Section 8.7.5). If the valve that 
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is the ‘Most Open Valve’ changes to a valve position that is not the MOVP Valve Position 
Setpoint, the blower pressure setpoint will be adjusted as follows: 

– Blower pressure setpoint (and hence speed) is increased via a PID control loop whilst the 
valve is more open than the MOVP Valve Position Setpoint; 

– If the change in blower pressure setpoint causes the duty blower/s speed to exceed the 
maximum blower speed (Bioreactor Blower Max Speed refer Section 9.7.1), another duty 
blower is started; 

– Blower pressure setpoint (and hence speed) is decreased by a PID control loop whilst the 
valve is more closed than the MOVP Valve Position Setpoint; 

– If there is more than one blower operating and the change in blower speed (Blower Speed 
Increment) causes the blowers to drop below their minimum speed, one of the operating 
blowers will unload, and stop after a delay (Section 9.7.3); 

 The valves that are open less than the ‘Most Open Valve’ can adjust their position over their 
normal operating range as per the Process Operating Mode of the valves (Section 8.7.5); 

 The SCADA is continually checking the position of all of the bioreactor aeration control 
valves at a hardcoded time interval (MOV Time Interval) to determine which valve is the 
‘Most Open Valve’. A hardcoded hysteresis (MOV Hysteresis) between the current ‘Most 
Open Valve’ and any other valve must be overcome before any other valve can become the 
‘Most Open Valve’;  

 Whilst the ‘Most Open Valve’ is at the MOVP Valve Position Setpoint, the speed of the 
blower/s remains unchanged. 

9.7.3.2. Most Open Valve Control (MOV) 

If the Bioreactor Aeration Header Pressure Indicating Transmitter (PIT-0520-050) is unavailable, 
then the Bioreactor Blowers would normally be operated in this mode to minimise power 
consumption. In this Process Operating Mode, the blower speed is regulated to keep the most open 
valve within a particular valve position range bounded by an upper limit (Open Valve Upper 
Position) and lower limit (Open Valve Lower Position). The SCADA will continually identify 
which of the Bioreactor Aeration Control Valves (VCA-0510-010/020/030/040/050/100/110) has 
the most open valve position. This valve will be the ‘Most Open Valve’ until another valve 
becomes more open to ensure aeration demand is met across all aerobic zones. 

When Process Operating Mode of the Bioreactor Aeration Control Valves (Section 8.7.5) 
commands the ‘Most Open Valve’ to move outside of the upper and lower limits, the speed of the 
blower/s is varied instead to maintain the position of the ‘Most Open Valve’ within the upper and 
lower limits. The control philosophy is intended to maintain all of the actuated valves in the most 
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open position possible as this reduces pressure losses and thus saves power. The system works as 
follows: 

 The ‘Most Open Valve’ can adjust its position over it’s normal operating range within the 
upper and lower valve position limits (UPL 1, UPL 2, UPL 3, UPL 4, UPL 5, UPL 6, UPL 7 
to LPL 1, LPL 2, LPL 3, LPL 4, LPL 5, LPL 6, LPL 7. Refer Section 8.7.5); 

 Whilst the ‘Most Open Valve’ modulates its position within the preset position range (Open 
Valve Upper Position / Open Valve Lower Position) , the speed of the blower/s remains 
unchanged; 

 When the ‘Most Open Valve’ is directed to open equal to or more than the upper limit (Open 
Valve Upper Position), the valve position of the ‘Most Open Valve’ will move as required 
within it’s normal operating range and the speed of the blower/s is increased by a set amount 
(Blower Speed Increment): 

– After changing the blower speed, the speed will only be adjusted again once an Operator 
entered time period (Blower Speed Delay) has elapsed since the last time that the blower 
speed was changed. This allows the bioreactor aeration control valves to reposition prior 
to changing the blower speed again; 

– If the change in blower speed (Blower Speed Increment) causes the duty blower/s to 
exceed the maximum blower speed (Bioreactor Blower Max Speed refer Section 9.7.1), 
another duty blower is started; 

– Once the time period (Blower Speed Delay) has elapsed the SCADA will determine if the 
blower speed needs to be adjusted again based on the position of the ‘Most Open Valve’ at 
that time; 

 When the ‘Most Open Valve’ is directed to adjust its position so that it is equal to or less than 
the lower limit (Open Valve Lower Position), the valve position of the ‘Most Open Valve’ 
will move as required within it’s normal operating range and the speed of the blower is 
decreased by a set amount (Blower Speed Increment): 

– After changing the blower speed, it is only adjusted if an Operator entered time period 
(Blower Speed Delay) has elapsed. This allows the modulating valves to reposition prior 
to changing the blower speed again; 

– If there is more than one blower operating and the change in blower speed (Blower Speed 
Increment) causes the blowers to drop below their minimum speed (Bioreactor Blower 
Min Speed refer Section 9.7.1),, one of the operating blowers will unload, and stop after a 
delay (Section 9.7.3); 

– Once the time period (Blower Speed Delay) has elapsed the SCADA will determine if the 
blower speed needs to be adjusted again based on the position of the ‘Most Open Valve’ at 
that time; 
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 If the valve that is the ‘Most Open Valve’ changes to a valve position that is outside the 
position limits (Open Valve Upper Position / Open Valve Lower Position), the blower speed 
will be adjusted and as a result the ‘Most Open Valve’ will open or close until it is within the 
position limits set for the ‘Most Open Valve’, or another valve becomes the ‘Most Open 
Valve’. Blower speed will be adjusted as follows: 

– Blower speed is increased (by the set increment every set time period) whilst the valve is 
more open than the upper limit (Open Valve Upper Position); 

– Blower speed is decreased (by the set increment every set time period) whilst the valve is 
more closed than the lower limit (Open Valve Lower Position); 

 The valves that are open less than the ‘Most Open Valve’ can adjust their position over their 
normal operating range as per the Process Operating Mode of the valves (Section 8.7.5); 

 The SCADA is continually checking the position of all of the bioreactor aeration control 
valves at a hardcoded time interval (MOV Time Interval) to determine which valve is the 
‘Most Open Valve’. A hardcoded hysteresis (MOV Hysteresis) between the current ‘Most 
Open Valve’ and any other valve must be overcome before any other valve can become the 
‘Most Open Valve’. 

9.7.3.3. Constant Pressure 

In this Process Operating Mode the blower speed will be adjusted by a PID loop to maintain the 
pressure as measured by the Bioreactor Aeration Header Pressure Indicating Transmitter (PIT-
0520-050) to an Operator set point (Bioreactor Target Pressure). 

This mode requires that the Bioreactor Aeration Header Pressure Indicating Transmitter (PIT-0520-
050) has not failed. If PIT-0520-050 fails whilst this mode is selected, the Process Operating Mode 
will automatically change to Most Open Valve Control and an alarm is raised. 

The blower speed is adjusted up or down depending on the difference between the measured air 
pressure and the selected target pressure (Bioreactor Target Pressure). If the measured pressure is 
larger than the target pressure, the blower speed will decrease proportionally. If the measured 
pressure is smaller than the target pressure, the blower speed will increase proportionally. The 
SCADA determines the change in blower speed based on: 

 The current blower speed; 

 The factors for the PID loop; 

 The difference between the measured pressure and the setpoint pressure. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 244 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 231 

Under this mode the pressure set point has to be selected relatively high. The pressure is set based 
on maximum air demand and partial valve closure (~70% for the most open valve) to ensure 
sufficient air is delivered under this condition. 

This means that the blower(s) will still run at relatively high speed during the low air demand 
periods, as the bioreactor aeration control valves will close to restrict air flow by creating 
backpressure. This is not the most energy efficient operating mode when compared to the “Most 
Open Valve” mode. 

9.7.3.4. Diurnal Speed Schedule 

The Operator enters the blower speed (Speed 1 to Speed 24) and the number of operating blowers 
(Blowers 1 to Blowers 24) for each hour of the day in a diurnal schedule. It is recommended that 
the Permeate Pumps are operated in a Constant Level control sub mode when operating the 
Bioreactor Blowers in the Diurnal Speed Schedule mode (Refer Section 11.7.1). 

The default schedule is shown below: 

Time of Day 
Diurnal Speed Schedule 

Duty Blower Speed (%) Number of Blowers 

00:00 to 00:59 86 1 

01:00 to 01:59 85 1 

02:00 to 02:59 84 1 

03:00 to 03:59 85 1 

04:00 to 04:59 85 1 

05:00 to 05:59 85 1 

06:00 to 06:59 85 1 

07:00 to 07:59 46 2 

08:00 to 08:59 46 2 

09:00 to 09:59 46 2 

10:00 to 10:59 46 2 

11:00 to 11:59 46 2 

12:00 to 12:59 87 2 

13:00 to 13:59 86 2 

14:00 to 14:59 85 2 

15:00 to 15:59 85 2 

16:00 to 16:59 96 1 
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Time of Day 
Diurnal Speed Schedule 

Duty Blower Speed (%) Number of Blowers 

17:00 to 17:59 92 2 

18:00 to 18:59 91 2 

19:00 to 19:59 90 2 

20:00 to 20:59 92 2 

21:00 to 21:59 90 2 

22:00 to 22:59 86 2 

23:00 to 23:59 89 1 

9.7.3.5. Air Flow Control 

This Process Operating Mode for the Bioreactor Aeration Blowers can only be selected when all of 
the Bioreactor Aeration Control Valves (Section 8.7.5) are set to either of the following modes: 

 DO-Flow Control, or 

 Diurnal Air Flow Schedule 

If the Operator selects Air Flow Control mode for the Blowers, and one or more of the valves are 
not set to the allowable modes, a note will appear on SCADA to inform the Operator to change the 
Process Operating Mode for the valves, before this mode can be selected for the blowers.  

Also, to be able to select this Process Operating Mode, the SCADA will require that all of the 
seven Bioreactor Air Flow Indicating Transmitters (FIT-0510-010/020/030/040/050/100/110) are 
functioning. If any of these instruments fail whilst this mode is selected, the Process Operating 
Mode will automatically change to Most Open Valve Control and an alarm is raised. 

The speed of the Bioreactor Aeration Blowers is modulated by a slow acting PID loop so that the 
sum of the air flow measured by the seven Bioreactor Air Flow Indicating Transmitters (FIT-0510-
010/020/030/040/050/100/110) is equal to the total target air flow, which is the sum of the target air 
flows for the Bioreactor Aeration Control Valves. 

The blower speed is adjusted up or down depending on the difference between the measured total 
air flow and the total target air flow from each valve. If the measured flow is larger than the target 
flow, the blower speed will decrease proportionally. If the measured flow is smaller than the target 
flow, the blower speed will increase proportionally. The SCADA determines the change in blower 
speed based on: 

 The current blower speed 
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 The factors for the PID loop 

 The difference between the measured pressure and the setpoint pressure 

9.7.3.6. Diffuser Purge Control 

In this sub-mode, the diffusers are purged with a high flow rate of air to clear diffuser pores of 
organic and inorganic fouling reducing pressure loss over the diffuser and minimising energy 
consumption in the longer term. Purging is manually initiated by the Operator via pushing a button 
on SCADA, typically on a weekly to monthly frequency as required. 

The diffuser grids are sequentially and counter-currently purged from the last to the first grid.  
Purging the grid in a co-current sequence may result in over aeration of a single slug of mixed 
liquor that is moving through the bioreactor.  Manual chemical cleaning using formic acid may be 
incorporated with the purge sequence for the extensive removal of inorganic material. 

The Diffuser Purge Control sequence is manually initiated by the Operator via SCADA. The purge 
sequence is only started if the Bioreactor Blowers are selected to the Air Flow Control mode. If not 
in this auto mode, the Air Flow Control mode (if prerequisites are met for this mode) overrides the 
selected auto mode until the purge sequence is finished. When the Diffuser Purge Control is 
initiated the selected Process Operating Mode for the Bioreactor Aeration Control Valve zone that 
is being purged is overridden (Refer Section 8.7.5). 

Control of the purge sequence involves sequentially opening the bioreactor aeration control valves 
to set positions for set durations (Refer Section 8.7.5.5). The Operator may also select a specific 
zone to be purged to better facilitate manual formic acid dosing. Once the Diffuser Purge is 
complete, normal operation of the blowers as per their selected Process Operating Mode will 
resume. 

9.7.4. Membrane Aeration Blowers 

Refer to Section 12 and Volume 2 for specific details of the membrane aeration blowers.  Note the 
common standby blower with the Bioreactor Aeration Blowers. 

9.7.5. Bioreactor Blower Room Ventilation 

An automated ventilation system is provided in the Blower Room to indirectly regulate room 
temperature by controlling ventilation rate using variable speed drive ventilation fans and room 
temperature monitoring. 

A temperature indicator transmitter (TIT-0520-051) and a temperature switch (TS-0520-050) are 
located in the Blower Room. The temperature indicator transmitter provides a signal to the PLC for 
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temperature display at the SCADA. An Engineer settable room temperature setpoint is entered at 
the SCADA, Blower Room Temp Setpoint. A duty and standby set of Blower Room Ventilation 
Fans (FAN-0520-051/052) are speed controlled to meet the Blower Room Temp Setpoint. A duty 
arbiter determines the duty priority of the Ventilation Fans. 

When the blower room temperature exceeds the Blower Room Temp Setpoint for more than Time 
Interval 1, proportional speed control of the duty ventilation fan begins. When the blower room 
temperature falls below the Blower Room Temp Setpoint for more than Time Interval 1, the duty 
ventilation fan is stopped. 

A Blower Room Temp High Switch Alarm is raised if the Temperature Switch (TS-0520-050) is 
active (set locally at 35°C) for longer than Time Interval 2.  A Bioreactor Blower Room 
Temperature High High alarm is raised if the Temperature Indicating Transmitter (TIT-0520-051) 
reaches the high-high setpoint (set in the PLC at 45°C) for longer than Time Interval 2.  The 
Ventilation system is not able to force shutdown of any blower equipment. Each blower’s Local 
PLC monitors temperature and will shutdown the blower upon high temperature conditions. 

9.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA. 

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function 
of Bioreactor Aeration Blowers on 
the first day of every month 

hr:min 00:00 23:59 00:00 Operator 

High Bioreactor 
Pressure 

High pressure setpoint in bioreactor 
manifold which changes mode to 
Constant Pressure 

kPa 0 100 88 Engineer 

High-High 
Bioreactor 
Pressure 

High-High pressure setpoint in 
bioreactor manifold which stops all 
blowers 

kPa 0 100 92 Engineer 

Low Bioreactor 
Pressure 

Low pressure setpoint in bioreactor 
manifold  

kPa 0 100 62 Engineer 

High Bioreactor 
Temperature 

Setpoint in bioreactor manifold for 
high temperature alarm 

°C 50 200 140 Engineer 

High High 
Bioreactor 
Temperature 

Setpoint in bioreactor manifold for 
high temperature alarm 

°C 50 200 145 Engineer 
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9.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Blower Stop 
Delay 

Delay blower will run at min % 
Current before stopping in Start/Stop 
Operation 

min 0 60 40 Operator 

Stop/Start Off 
Time 

Time for which the blower will 
switch off for in Stop/Start operation 

min 0 60 10 Operator 

Bioreactor 
Target Pressure 

Target pressure in bioreactor 
manifold for Constant Pressure Mode 

kPa 0 100 72 Operator 

Open Valve 
Upper Position 

Dead band upper valve position limit 
for Most Open Valve control 

% 0 100 80 Operator 

Open Valve 
Lower Position 

Dead band lower valve position limit 
for Most Open Valve control 

% 0 100 60 Operator 

Blower Speed 
Increment 

The amount that the blower speed 
will change for Most Open Valve 
control 

% 0 10 1 Operator 

Blower Speed 
Delay 

The time delay between blower speed 
adjustments for Most Open Valve 
control 

sec 1 600 300 Operator 

Speed 1 to 
Speed 24 

Blower % Max Current setpoint for 
Diurnal Speed Schedule Mode 

% Bioreactor 
Blower 
Min Speed 

Bioreactor 
Blower 
Max Speed 

Refer 
Section 
9.7.3.4 

Operator 

Blowers 1 to 
Blowers 24 

Number of operating blowers for 
Diurnal Speed Schedule Mode 

integer 0 3 Refer 
Section 
9.7.3.4 

Operator 

Blower Room 
Temp Setpoint 

Blower Room Temperature Setpoint °C 20 40 24 Engineer 

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Bioreactor Blower 
Min Speed 

Minimum speed of blower % 0 100 45 

Bioreactor Blower 
Max Speed 

Maximum speed of blower % 0 100 90 

Bioreactor Blr Up 
trigger Speed 1 

Speed setpoint when running 1 blower to 
trigger starting of a second blower 

% 0 100 90 

Bioreactor Blr Up 
trigger Speed 2 

Speed setpoint when running 2 blowers to 
trigger starting of a third blower 

% 0 100 90 
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9.10. Interlocks and Faults 

Related Process Event Action 

Bioreactor Blr Up 
Start Speed 1 

Changeover speed setpoint when running 1 
blower and starting a second blower 

% 0 100 48 

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Bioreactor Blr Up 
Start Speed 2 

Changeover speed setpoint when running 2 
blowers and starting a third blower 

% 0 100 55 

Bioreactor Blr Dn 
trigger Speed 1 

Speed setpoint when running 3 blowers to 
trigger stopping of a blower 

% 0 100 49 

Bioreactor Blr Dn 
trigger Speed 2 

Speed setpoint when running 2 blowers to 
trigger stopping of a blower 

% 0 100 45 

Bioreactor Blr Dn 
Stop Speed 1 

Changeover speed setpoint when running 3 
blowers and stopping a blower 

% 0 100 85 

Bioreactor Blr Dn 
Stop Speed 2 

Changeover speed setpoint when running 2 
blowers and stopping a blower 

% 0 100 80 

Bioreactor Blr Up Duty arbiter delay before starting a blower sec 0 600 120 

Bioreactor Blr Dn Duty arbiter delay before shutting down a 
blower 

sec 0 600 30 

Blower Room Temp 
High 

Blower room temperature High setpoint 
(Note Locally set at TSH-0520-050) 

°C 20 50 35 

Blower Room Temp 
High High 

Blower room temperature High High 
setpoint 

°C 20 50 45 

Time Interval 1 Ventilation Fan Start/Stop Delay sec 0 600 60 

Time Interval 2 Blower Room Temperature Alarm Delay sec 0 600 60 

Time Interval 3 Delay before Low Pressure alarms are 
unsuppressed after Bioreactor Blower 
restarts 

sec 0 600 120 

MOV Time Interval Time period between determination of 
‘Most Open Valve’ 

sec 1 300 60 

MOV Hysteresis Valve position hysteresis that must be 
overcome in MOVP and MOV before a 
new ‘Most Open Valve’ is selected 

% 1 10 5 

Blower Loading Low 
Pressure Delay 

Delay after loading the first Bioreactor 
Blower before the aeration header low 
pressure alarm is unsuppressed 

sec 0 300 120 
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Related Process Event Action 

PIT-0520-050 Bioreactor Aeration Header Pressure Indicating 
Transmitter fails 

Constant Pressure Mode cannot be selected 
-> switch to Most Open Valve Control 
Mode 

FIT-0510-010/020 

/030/040/050/100 
/110 

Air Flow Indicating Transmitter fails Air Flow Control Mode cannot be selected 
-> switch to Most Open Valve Control 
Mode 

PIT-0520-050 High 
Bioreactor Pressure 

High pressure in Bioreactor Header. Auto mode forced to Constant Pressure 
Mode 

9.11. SCADA Alarms 

Tag Name Description SCADA Priority 

BL-0520-010  
(ST41BL0520010dsF2Start) 

Bioreactor Blower 1 Fail to Start/Stop 5 

BL-0520-010  
(ST41BL0520010dsF2Load) 

Bioreactor Blower 1 Fail to Load/Unload 5 

FIT-0520-010 
(ST41FIT0520010dsInvalid) 

Bioreactor Blower 1 Inlet Flow Signal Invalid 7 

PT-0520-010 
(ST41PDT0520010dsInvalid) 

Bioreactor Blower 1 Inlet Pressure Signal Invalid 7 

TIT-0520-010 
(ST41TIT0520010dsInvalid) 

Bioreactor Blower 1 Intlet Temperature Signal 
Invalid 

7 

SIT-0520-010 
(ST41SIT0520010dsInvalid) 

Bioreactor Blower 1 Speed Signal Invalid 7 

PIT-0520-011 
(ST41PIT0520011dsInvalid) 

Bioreactor Blower 1 Outlet Pressure Signal Invalid 7 

TIT-0520-011 
(ST41TIT0520011dsInvalid) 

Bioreactor Blower 1 Outlet Temperature Signal 
Invalid 

7 

BL-0520-010  
(ST41BL0520010dsBlwFlt) 

Bioreactor Blower 1 Blower Fault 5 

BL-0520-010  
(ST41BL0520010dsBlwWrn) 

Bioreactor Blower 1 Blower Warning 5 

BL-0520-010  
(ST41BL0520010dsCommsFault) 

Bioreactor Blower 1 Blower Communications Fault 5 

BL-0520-010  
(ST41BL0520010dsBlwMdeAlm) 

Bioreactor Blower 1 Blower Not in Correct Mode 5 

BL-0520-010  
(ST41BL0520010dsPrsHiHi) 

Bioreactor Blower 1 Common Header Pressure 
High High 

5 
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Tag Name Description SCADA Priority 

BL-0520-020  
(ST41BL0520020dsF2Start) 

Bioreactor Blower 2 Fail to Start/Stop 5 

BL-0520-020  
(ST41BL0520020dsF2Load) 

Bioreactor Blower 2 Fail to Load/Unload 5 

FIT-0520-020  
(ST41FIT0520020dsInvalid) 

Bioreactor Blower 2 Inlet Flow Signal Invalid 7 

PT-0520-020  
(ST41PDT0520020dsInvalid) 

Bioreactor Blower 2 Inlet Pressure Signal Invalid 7 

TIT-0520-020 
(ST41TIT0520020dsInvalid) 

Bioreactor Blower 2 Intlet Temperature Signal 
Invalid 

7 

SIT-0520-020  
(ST41SIT0520020dsInvalid) 

Bioreactor Blower 2 Speed Signal Invalid 7 

PIT-0520-021  
(ST41PIT0520021dsInvalid) 

Bioreactor Blower 2 Outlet Pressure Signal Invalid 7 

TIT-0520-021  
(ST41TIT0520021dsInvalid) 

Bioreactor Blower 2 Outlet Temperature Signal 
Invalid 

7 

BL-0520-020  
(ST41BL0520020dsBlwFlt) 

Bioreactor Blower 2 Blower Fault 5 

BL-0520-020  
(ST41BL0520020dsBlwWrn) 

Bioreactor Blower 2 Blower Warning 5 

BL-0520-020  
(ST41BL0520020dsCommsFault) 

Bioreactor Blower 2 Blower Communications Fault 5 

BL-0520-020  
(ST41BL0520020dsBlwMdeAlm) 

Bioreactor Blower 2 Blower Not in Correct Mode 5 

BL-0520-020  
(ST41BL0520020dsPrsHiHi) 

Bioreactor Blower 2 Common Header Pressure 
High High 

5 

BL-0520-030  
(ST41BL0520030dsF2Start) 

Bioreactor Blower 3 Fail to Start/Stop 5 

BL-0520-030  
(ST41BL0520030dsF2Load) 

Bioreactor Blower 3 Fail to Load/Unload 5 

FIT-0520-030  
(ST41FIT0520030dsInvalid) 

Bioreactor Blower 3 Inlet Flow Signal Invalid 7 

PT-0520-030  
(ST41PDT0520030dsInvalid) 

Bioreactor Blower 3 Inlet Pressure Signal Invalid 7 

TIT-0520-030  
(ST41TIT0520030dsInvalid) 

Bioreactor Blower 3 Intlet Temperature Signal 
Invalid 

7 

SIT-0520-030  
(ST41SIT0520030dsInvalid) 

Bioreactor Blower 3 Speed Signal Invalid 7 
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Tag Name Description SCADA Priority 

PIT-0520-031  
(ST41PIT0520031dsInvalid) 

Bioreactor Blower 3 Outlet Pressure Signal Invalid 7 

TIT-0520-031  
(ST41TIT0520031dsInvalid) 

Bioreactor Blower 3 Outlet Temperature Signal 
Invalid 

7 

BL-0520-030  
(ST41BL0520030dsBlwFlt) 

Bioreactor Blower 3 Blower Fault 5 

BL-0520-030  
(ST41BL0520030dsBlwWrn) 

Bioreactor Blower 3 Blower Warning 5 

BL-0520-030  
(ST41BL0520030dsCommsFault) 

Bioreactor Blower 3 Blower Communications Fault 5 

BL-0520-030  
(ST41BL0520030dsBlwMdeAlm) 

Bioreactor Blower 3 Blower Not in Correct Mode 5 

BL-0520-030  
(ST41BL0520030dsPrsHiHi) 

Bioreactor Blower 3 Common Header Pressure 
High High 

5 

BL-0520-040  
(ST41BL0520040dsF2Start) 

Bioreactor Blower 4 Fail to Start/Stop 5 

BL-0520-040  
(ST41BL0520040dsF2Load) 

Bioreactor Blower 4 Fail to Load/Unload 5 

FIT-0520-040  
(ST41FIT0520040dsInvalid) 

Bioreactor Blower 4 Inlet Flow Signal Invalid 7 

PT-0520-040  
(ST41PDT0520040dsInvalid) 

Bioreactor Blower 4 Inlet Pressure Signal Invalid 7 

TIT-0520-040  
(ST41TIT0520040dsInvalid) 

Bioreactor Blower 4 Intlet Temperature Signal 
Invalid 

7 

SIT-0520-040  
(ST41SIT0520040dsInvalid) 

Bioreactor Blower 4 Speed Signal Invalid 7 

PIT-0520-041  
(ST41PIT0520041dsInvalid) 

Bioreactor Blower 4 Outlet Pressure Signal Invalid 7 

TIT-0520-041  
(ST41TIT0520041dsInvalid) 

Bioreactor Blower 4 Outlet Temperature Signal 
Invalid 

7 

BL-0520-040  
(ST41BL0520040dsBlwFlt) 

Bioreactor Blower 4 Blower Fault 5 

BL-0520-040  
(ST41BL0520040dsBlwWrn) 

Bioreactor Blower 4 Blower Warning 5 

BL-0520-040  
(ST41BL0520040dsCommsFault) 

Bioreactor Blower 4 Blower Communications Fault 5 

BL-0520-040  
(ST41BL0520040dsBlwMdeAlm) 

Bioreactor Blower 4 Blower Not in Correct Mode 5 
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Tag Name Description SCADA Priority 

BL-0520-040  
(ST41BL0520040dsPrsHiHi) 

Bioreactor Blower 4 Common Header Pressure 
High High 

5 

BL-0520-010/20/30/40  
(ST41BL05200DTYdsTwoAvail) 

Bioreactor Blowers More than Two Unavailable 1 

(ST41BBLAUTOdsConstPressHiPress) Bioreactor Blowers Forced to Constant Pressure 
High Pressure 

5 

(ST41BBLAUTOdsMostOpenPressFail) Bioreactor Blowers Forced to Most Open Valve 
Pressure Transmitter Fail 

5 

(ST41BBLAUTOdsAirFlowPermit) Bioreactor Blowers Air Flow Mode Not Permitted 
Aeration Modes Incorrect 

7 

(ST41BBLAUTOdsMostOpenFlowFail) Bioreactor Blowers Forced to Most Open Valve 
Aeration Flowmeter/s Fail 

5 

(ST41MBR1BLAUTOdsBioBlower123Inh) Bioreactor Blowers 1, 2 & 3 Aeration Header 
Valves 

7 

(ST41MBR1BLAUTOdsBioBlower4Inh) Bioreactor Blower 4 Aeration Header Valves 7 

PIT-0520-050 
(ST41PIT0520050dsInvalid) 

Bioreactor Aeration Header Pressure Signal Invalid 1 

PIT-0520-050  
(ST41PIT0520050dsLo) 

Bioreactor Aeration Header Pressure Low 5 

PIT-0520-050  
(ST41PIT0520050dsHi) 

Bioreactor Aeration Header Pressure High 5 

PIT-0520-050  
(ST41PIT0520050dsHiHi) 

Bioreactor Aeration Header Pressure High High 1 

TIT-0520-050  
(ST41TIT0520050dsInvalid) 

Bioreactor Aeration Header Temperature Signal 
Invalid 

1 

TIT-0520-050  
(ST41TIT0520050dsHi) 

Bioreactor Aeration Header Temperature High 5 

TIT-0520-050  
(ST41TIT0520050dsHiHi) 

Bioreactor Aeration Header Temperature High High 1 

FAN-0520-051  
(ST41FAN0520051dsF2Start) 

Blower Room Ventilation Fan 1 Fail to Start/Stop 5 

FAN-0520-051  
(ST41FAN0520051dsEstop) 

Blower Room Ventilation Fan 1 Emergency Stop 1 

FAN-0520-051  
(ST41FAN0520051dsThermistor) 

Blower Room Ventilation Fan 1 Thermistor Fault 5 

FAN-0520-051  
(ST41FAN0520051dsVSDFault) 

Blower Room Ventilation Fan 1 VSD Fault 5 

FAN-0520-051  
(ST41FAN0520051dsIsolated) 

Blower Room Ventilation Fan 1 Isolated 5 
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Tag Name Description SCADA Priority 

FAN-0520-051  
(ST41FAN0520051dsNotRemote) 

Blower Room Ventilation Fan 1 Not Remote 5 

FAN-0520-052  
(ST41FAN0520052dsF2Start) 

Blower Room Ventilation Fan 2 Fail to Start/Stop 5 

FAN-0520-052  
(ST41FAN0520052dsEstop) 

Blower Room Ventilation Fan 2 Emergency Stop 1 

FAN-0520-052  
(ST41FAN0520052dsThermistor) 

Blower Room Ventilation Fan 2 Thermistor Fault 5 

FAN-0520-052  
(ST41FAN0520052dsVSDFault) 

Blower Room Ventilation Fan 2 VSD Fault 5 

FAN-0520-052  
(ST41FAN0520052dsIsolated) 

Blower Room Ventilation Fan 2 Isolated 5 

FAN-0520-052  
(ST41FAN0520052dsNotRemote) 

Blower Room Ventilation Fan 2 Not Remote 5 

(ST41MCCPNdsPN033) Blower Room Ventilation Fan 1 Drive Comms Fault 5 

(ST41MCCPNdsPN051) Blower Room Ventilation Fan 2 Drive Comms Fault 5 

(ST41FAN0520DTYdsFanAvail) Blower Room Ventilation Fans No Fan Available 1 

TIT-0520-051 
(ST41TIT0520051dsInvalid) 

Bioreactor Blower Room Temperature Signal 
Invalid 

1 

TIT-0520-051 
(ST41TIT0520051dsHiHi) 

Bioreactor Blower Room Temperature High High 1 

TS-0520-050 
(ST41TSH0520050dsAlarm) 

Blower Room Temperature High Switch Alarm 5 

9.12. History 

Tag Name Description Sample Time 

BL-0520-010 Bioreactor Blower 1 % Max Current 2 sec 

BL-0520-020 Bioreactor Blower 2 % Max Current 2 sec 

BL-0520-030 Bioreactor Blower 3 % Max Current 2 sec 

BL-0520-040 Bioreactor Blower 4 % Max Current 2 sec 

TIT-0520-050 Bioreactor Aeration Header Temperature Indicating 
Transmitter 

2 sec 

PIT-0520-050 Bioreactor Aeration Header Pressure Indicating 
Transmitter 

2 sec 

FIT-0520-040 Bioreactor Aeration Header Flow Indicating 
Transmitter 

2 sec 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 255 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 242 

Tag Name Description Sample Time 

TIT-0520-051 Blower Room Temperature Indicating Transmitter 2 sec 

TS-0520-050 Blower Room Temperature High Event 

 Standard Device Monitoring Various 

9.13. Start-up, Operation and Shutdown 

9.13.1. Bioreactor Blowers 

9.13.1.1. Start Up Procedures 

 Ensure each blower isolation valve is fully OPEN. 

 Ensure cross connection valves to MBR Blowers is CLOSED or if Bioreactor Blower 4 is 
providing air to the MBR, ensure the isolation valve between Bioreactor Blower 3 and 4 is 
CLOSED. 

 Ensure the Bioreactor is online (receiving sewage) and ensure all the manual isolation valves 
on the aeration down pipes are OPEN. 

 Ensure all equipment and instruments are in working order, including the Bioreactor Blowers 
and the Bioreactor Aeration System (Section 8.7.5) which includes the bioreactor aeration 
control valves and associated flow meters and dissolved oxygen probes. 

9.13.1.2. Planned Shut Down 

One blower can be taken offline at any time if no other blower has failed. Taking a blower offline 
requires the manual isolation valve that connects that blower to the air header to be CLOSED. 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

9.13.2. Emergency Shut Down 

The blowers will stop on power failure and then will automatically restart again when power is 
resumed. 
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10. Clarifier 4 

10.1. Process Description 

Clarifier 4 provides for the clarification of mixed liquor during bypass of the MBR system due to 
either abnormally high flows or an emergency condition. Clarifier 4 is also used for biomass 
transfer from Stage 3 to Stage 4 during process commissioning via its Return Activated Sludge 
(RAS) pump station. Clarifier 4 RAS is termed as CRAS, as opposed to membrane RAS or MRAS. 

Bypass of the MBR system to Clarifier 4 occurs if the liquid level in Swing Zone 2 exceeds the 
overflow weir level. The mixed liquor gravitates to Clarifier 4 where the active sludge is settled 
and scraped by the clarifier bridge mechanism to a small sump in the centre of the clarifier which is 
connected to the CRAS Pump Station. The supernatant overflows the Clarifier 4 launders and 
gravitates to the Permeate Flow Splitter for final discharge. The settled CRAS is pumped back to 
the MRAS Channel. The CRAS pumps are controlled based on CRAS wet well level. A level 
switch is provided in the Stage 3 CRAS Pump Station for protection of the CRAS pumps. 

Supernatant from the Aerobic Digester also gravitates to the CRAS Pump Station. This will also 
trigger the CRAS pump to operate. 

If Aerobic Digester Supernatant draw offs are not initiated, Clarifier 4 will rarely receive flow. A 
manual exercise function is allowed for the Clarifier 4 System where the Clarifier may be manually 
filled with service water and automatically emptied to the MRAS Channel by the CRAS Pump 
Station. 

10.2. Reference Drawings 

10.2.1. Civil 

Drawing Number Description 

-8L051-501 (Stage 3 Drawing Set) Clarifier Section and Details 

10.2.2. Mechanical 

Drawing Number Description 

- - 
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10.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-0400-010 

IW-GDSTP-4A-ELE-0600-6431 Clarifiers RAS Pump 1 – Motor Schematics 

IW-GDSTP-4A-ELE-0600-6432 Clarifiers RAS Pump 2 – Motor Schematics 

IW-GDSTP-4A-ELE-0600-6434 Clarifiers 4 Scraper – Motor Schematics 

IW-GDSTP-4A-ELE-0600-6631 Clarifiers RAS Pump 1 – Termination Diagrams 

IW-GDSTP-4A-ELE-0600-6632 Clarifiers RAS Pump 2 – Termination Diagrams 

IW-GDSTP-4A-ELE-0600-6634 Clarifiers 4 Scraper – Termination Diagrams 

PLC Terminations PNL-0490-010 

IW-GDSTP-4A-ELE-0490-6201 PNL-0490-010- Digester PLC Power Schematic Drawing Sheet 1 

IW-GDSTP-4A-ELE-0490-6202 PNL-0490-010- Digester Blower PLC Power Schematic Drawing Sheet 2 

IW-GDSTP-4A-ELE-0490-6303 PNL-0490-010- Digester Blower PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6304 PNL-0490-010- Digester Blower PLC I/O Rack 1 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6307 PNL-0490-010- Digester Blower PLC I/O Rack 1 Slot 7 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0490-6308 PNL-0490-010- Digester Blower PLC I/O Rack 1 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6312 PNL-0490-010- Digester Blower PLC I/O Rack 1 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6313 PNL-0490-010- Digester Blower PLC I/O Rack 2 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6341 PNL-0490-010- Digester Blower PLC I/O Field Device Termination Diagram – 
SHT 1 

IW-GDSTP-4A-ELE-0490-6342 PNL-0490-010- Digester Blower PLC I/O Field Device Termination Diagram – 
SHT 2 

10.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0600-5150 Clarifiers 
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10.3. Equipment 

10.3.1. Controlled Equipment 

Tag Name Description 

SP-0600-010 Clarifier 4 Scraper Drive 

PU-0630-010 Clarifier 4 RAS Pump 1 

PU-0630-020 Clarifier 4 RAS Pump 2 

10.3.2. Uncontrolled Equipment 

Tag Name Description 

CLR-0600-010 Clarifier 4 

TK-0620-010 Clarifier 4  Sump Pump Tank 

TK-0630-010 CRAS Pump Station 

TK-0630-020 CRAS Pump Station Valve Pit 

TK-0630-030 CRAS Pump Station Flow Meter Pit 

PU-0620-010 Clarifier 4 Sump Pump 

VCE-0620-010 Clarifier Scum Control Valve 

Various Manual isolation valves 

10.3.3. Instrumentation 

Tag Name Description 

ZS-0600-010 Clarifier 4 Scraper Plough Switch 1 

ZS-0600-011 Clarifier 4 Scraper Plough Switch 2 

ZS-0600-012 Clarifier 4 Bridge Position Switch 

LS-0620-010 Sump Pump Tank Level Switch 

LS-0630-010 Low CRAS Pump Station Level Switch (Low) 

LS-0630-010 High CRAS Pump Station Level Switch (High) 

FIT-0630-010 CRAS Flow Indicating Transmitter 

FIT-0630-011 Clarifier 4 Feed Flow Indicating Transmitter 

10.4. Equipment and Functionality Description 

The Clarifier 4 System is comprised of: 
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 Clarifier 4, 

 Clarifier 4 Scraper, 

 Clarifier 4 CRAS PS, 
 Flow, level and position instrumentation 

The Clarifier 4 Scraper and CRAS Pumps are enabled and operated based on CRAS PS wet well 
level. 

Auto modes of operation for the Clarifier 4 equipment are provided below. 

Clarifier 4 will operate rarely and hence a manual exercise function is possible for the Clarifier 4 
System in either of the CRAS Pump auto modes. The Clarifier may be manually filled with service 
water and upon reaching the CRAS Pump Station wet well high level, the duty CRAS Pump will 
start. The service water is pumped to the MRAS Channel until the wet well low level is triggered. 
This level is set such that Clarifier 4 is nearly empty when triggered. This manual procedure also 
allows for flushing of the Clarifier after a bypass event to remove any residual solids that could 
become odorous if left for extended periods. 

The Stage 3 Clarifier 4 scum removal system is not retained in the Stage 4 process design due to 
the temporary and infrequent operating requirements of the Clarifier 4 system. Scum will typically 
be removed from the Clarifier after a bypass event when the tank is pumped down by the CRAS 
pumps (PU-0630-010/020). Hosing and flushing of the tank using the CRAS Pumps also allows for 
the removal of any remaining residual material. 

10.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

10.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 
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10.7. Operation in Auto 

The Clarifier 4 Scraper (SP-0600-010) and CRAS Pumps (PU-0630-010/020) are enabled and 
operated based on CRAS PS wet well level (TK-0630-010) as detected by the CRAS PS level 
switch (LS-0630-010). 

When the CRAS PS level is above low level (LS-0630-010 Low) an alarm is raised to notify the 
Operator that Clarifier 4 is not empty Clarifier 4 Not Empty. This may be caused by overflow from 
the Bioreactor, upon receipt of supernatant from the Aerobic Digester, accumulation of rainwater 
or by manual filling with service water. When the Aerobic Digester Supernatant Draw Off 
Sequence (Section 15.4.5) is enabled by the Operator, the Clarifier 4 Not Empty Alarm is 
suppressed as it would otherwise cause nuisance. 

When the CRAS PS high level switch (LS-0630-010 High) is active the CRAS Pumps (PU-0630-
010/020) will start and when the CRAS PS High High level switch (LS-0630-010 High High) is 
active the Digester Supernatant Draw Off Sequence is inhibited (Section 15.7.5).  

10.7.1. Clarifier 4 Scraper Drive 

The clarifier receives mixed liquor feed flow when the liquid level in Swing Zone 2 increases 
above the overflow weir level. This is detected by triggering of the Swing Zone 2 High-High Level 
Alarm (Section 8.7.8.3). When the CRAS PS wet well level is greater than high level (LS-0630-
010 High) the Scraper is enabled and run continuously. The Scraper continues to run until the 
CRAS PS wet well level is less than high level for a settable period (Clarifier Scraper Run On 
Time). 

The Scraper drive is stopped and an alarm is raised if: 

 Either Clarifier 4 Scraper Plough Switches (ZS-0600-010/011) are triggered, 

 Scraper Rotation Time expired, 

 The Clarifier 4 CRAS PS Level Switch triggers low level (LS-0630-010 Low). 

Two plough limit switches (ZS-0600-010/011) stop the Scraper immediately if an obstruction 
forces the plough paddle to close the switch. The alarm must be reset by the Operator for the 
Scraper to become available. 

The Scraper position switch (ZS-0600-012) is triggered on each revolution and a timer is started. 
Detection of drive slippage is detected if the timer exceeds the Rotation Time. If the timer is 
exceeded the Scraper is stopped and an alarm is raised. The timer is reset when the Scraper position 
switch is triggered. The alarm must be reset by the Operator for the Scrapper to become available. 
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10.7.2. Clarifier 4 RAS Pumps 

The purpose of the CRAS Pumps is to transfer settled activated sludge from the clarifier sump and 
wet well to the MBR MRAS Tank. Supernatant from the aerobic digester also gravitates to the 
CRAS Pump Station. This may trigger the RAS pump to start. 

The CRAS Pumps operate in a duty / standby configuration and are controlled based on wet well 
level. Each CRAS pump is equipped with a VSD to allow flow and speed control. A duty arbiter 
provides automatic cycling of the duty pump (or duty pump order) once per day at an Operator 
selected time of day (TOD 1). A manual duty selector is also provided which allows the Operator to 
manually set the duty order of the CRAS Pumps. When the duty selector has been placed in manual 
the automatic time of day change over will not occur. 

The CRAS Pumps are operated in one of two Process Operating Modes: 

 Target Flow Control 

 Speed Control 

In any mode, the duty CRAS Pump is started when the wet well level is greater than high level 
(LS-0630-010 High) and stopped when the wet well level is less than low level (LS-0630-010). An 
alarm is raised if the flow measured by the CRAS Flow Indicating Transmitter (FIT-0630-010) is 
less than a set flow (CRAS Low Low Flow), for a set delay (Pump Delay) after starting the CRAS 
pump in any mode. 

The Target Flow Control mode requires the CRAS Flow Indicating Transmitter (FIT-0630-010) to 
be available. If this instrument fails whilst in Target Flow Control mode, the Process Operating 
Mode will automatically switch to Speed Control mode. 

10.7.2.1. Flow Control 

In this mode the Operator sets the target CRAS Flow (CRAS Flow 1). 

The pre-requisites for this sequence to initiate are: 

 The CRAS Flow Indicating Transmitter (FIT-0630-010) is available, AND 

 At least one of the CRAS Pumps (PU-0630-010/020) is available in AUTO, AND 

 The CRAS PS Level Switch High (LS-0630-010 high) has been triggered. 

When the pre-requisites are met, the sequence will initiate. 
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The duty CRAS Pump (PU-0630-010/020) will start and the pump speed will be controlled by a 
PID loop to achieve the Operator set target CRAS flow (CRAS Flow 1), with the actual CRAS flow 
measured by the CRAS Flow Indicating Transmitter (FIT-0630-010). 

If the CRAS Flow Indicating Transmitter (FIT-0630-010) fails, the control mode is switched to 
Speed Control and an alarm is raised to notify the Operator. 

The conditions for the sequence to shutdown are: 

 Both CRAS Pumps (PU-0630-010/020) fail or are unavailable, OR 

 The CRAS PS Level Switch Low (LS-0630-010 Low) is triggered. 

 No flow is detected by the CRAS PS Flow Indicating Transmitter (FIT-0630-010). An alarm 
is raised. 

The sequence is shutdown by stopping the duty RAS Pump (PU-0630-010/020). 

10.7.2.2. Speed Control 

In this mode the Operator sets the target speed (CRAS Speed 1) for the duty CRAS pump. 

The pre-requisites for this sequence to initiate are: 

 At least one of the CRAS Pumps (PU-0630-010/020) is available in AUTO, AND 

 The CRAS PS Level Switch High (LS-0630-010 high) has been triggered. 

When the pre-requisites are met, the sequence will initiate. 

The duty CRAS Pump (PU-0630-010/020) will start and the pump speed will be controlled to an 
Operator setpoint (CRAS Speed 1). 

The conditions for the sequence to shutdown are: 

 Both CRAS Pumps (PU-0630-010/020) fail or are unavailable, OR 

 The CRAS PS Level Switch Low (LS-0630-010 Low) is triggered. 

 No flow is detected by the CRAS PS Flow Indicating Transmitter (FIT-0630-010) if it is 
available. An alarm is raised. 

The sequence is shutdown by stopping the duty CRAS Pump (PU-0630-010/020). 
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10.7.3. Clarifier 4 Feed Flow 

The Clarifier 4 Feed Flow is used for monitoring and for calculation of the Clarifier 4 Effluent 
Flow (Section 10.7.4). 

The Clarifier 4 Feed Flow is measured by the Clarifier 4 Feed Flow Indicating Transmitter (FIT-
0630-011) (Refer Section 8.7.8.2). A rolling time weighted average of the measured flow is 
calculated to smooth out the flow. The rolling time weighted average Clarifier 4 Feed Flow is 
calculated for the time period of now (T0) to now minus Y minutes (T0-Y) (in L/s) where Y is an 
Operator set time. 

10.7.4. Clarifier 4 Effluent Flow 

The Clarifier 4 Effluent Flow is used for monitoring and for calculation of the Total Plant 
Discharge Flow (Section 14.7.4.2). Calculation of the Clarifier 4 Effluent Flow is as follows: 

Clarifier 4 Effluent Flow = Clarifier 4 Feed Flow (Ave) - Clarifier 4 CRAS Flow (Ave) 

The Clarifier 4 Effluent Flow is calculated by the difference between the time weighted average 
Clarifier 4 Feed Flow (Section 10.7.3) and the time weighted average Clarifier 4 CRAS Flow: 

 The Clarifier 4 CRAS Flow is the flow measured by the CRAS Flow Indicating Transmitter 
(FIT-0630-010). A rolling time weighted average of the measured flow is calculated to 
smooth out the flow. The rolling time weighted average Clarifier 4 CRAS Flow is calculated 
for the time period of now (T0) to now minus Y minutes (T0-Y) (in L/s) where Y is an 
Operator set time. 

If the Clarifier 4 CRAS Flow is larger than the Clarifier 4 Feed Flow the Clarifier 4 Effluent Flow 
is set to zero. 

10.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Clarifier Scraper 
Run On Time 

Run on time of Clarifier 4 Scraper drive 
after Swing Zone 2 High Level alarm 
was last triggered 

min 0 120 10 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Rotation Time Time for Clarifier 4 to rotate a full 
revolution.  

min 0 120 120 Operator 

TOD 1 Time of Day to switch duty function of 
CRAS Pumps 

hr:min 00:00 23:59 09:38 Operator 

CRAS Flow 1 Target flow for RAS for Flow Control L/s 0 200 20 Operator 

CRAS Speed 1 Target CRAS pump speed for Speed 
Control  

% 0 100 70 Operator 

Y Time over which the flow weighted 
Clarifier 4 Feed Flow and Clarifier 4 
CRAS Flow is calculated 

min 1 60 10 Operator 

10.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

CRAS Low Low 
Flow 

CRAS Flow rate to trigger flow Low Low 
alarm 

L/s 0 200 50 

Pump Delay Time for pump to start before no flow alarm 
is triggered 

sec 0 60 10 

CRAS Min Speed Minimum CRAS Pump Speed % 0 100 50 

CRAS Max Speed Maximum CRAS Pump Speed % 0 100 100 

10.10. Interlocks and Faults 

Related Process Event Action 

FIT-0630-010 CRAS Flow Indicating Transmitter fails Flow Control mode cannot be selected. If 
selected the mode is switch to Speed 
Control mode 

LS-0630-010 High 
High 

High High liquid level in CRAS Pump Station Inhibit Digester Supernatant Sequence 
(Section 15.4.5) 
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10.11. SCADA Alarms 

Tag Name Description SCADA Priority 

SP-0600-010 

(ST41SP0600010dsPlough) 

Clarifier 4 Scraper Plough Alarm 5 

SP-0600-010 

(ST41SP0600010dsRotateExceeded) 

Clarifier 4 Scraper Rotation Time Exceeded 5 

SP-0600-010 

(ST41SP0600010dsNotRemote) 

Clarifier 4 Scraper Not Remote 5 

SP-0600-010 

(ST41SP0600010dsSimoFault) 

Clarifier 4 Scraper Simocode Fault 5 

SP-0600-010 

(ST41SP0600010dsSimoWarn) 

Clarifier 4 Scraper Simocode Warning 5 

ZS-0600-012 Rotation Time 
(ST41ZSP0600012dsAlarm) 

Clarifier Bridge Position Switch Switch Alarm 5 

SP-0600-010 

(ST41SP0600010dsF2Start) 

Clarifier 4 Scraper Fail to Start/Stop 5 

SP-0600-010 

(ST41SP0600010dsEstop) 

Clarifier 4 Scraper Emergency Stop 1 

SP-0600-010 

(ST41SP0600010dsTOLoad) 

Clarifier 4 Scraper Thermal Overload 5 

SP-0600-010 

(ST41SP0600010dsIsolated) 

Clarifier 4 Scraper Isolated 5 

SP-0600-010 

(ST41SP0600010dsMotorProtect) 

Clarifier 4 Scraper Motor Protection Alarm 5 

PU-0630-010 

(ST41PU0630010dsF2Start) 

Clarifier 4 RAS Pump 1 Fail to Start/Stop 5 

PU-0630-010 

(ST41PU0630010dsEstop) 

Clarifier 4 RAS Pump 1 Emergency Stop 1 

PU-0630-010 

(ST41PU0630010dsThermistor) 

Clarifier 4 RAS Pump 1 Thermistor Fault 5 

PU-0630-010 

(ST41PU0630010dsVSDFault) 

Clarifier 4 RAS Pump 1 VSD Fault 5 

PU-0630-010 

(ST41PU0630010dsIsolated) 

Clarifier 4 RAS Pump 1 Isolated 5 
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Tag Name Description SCADA Priority 

PU-0630-010 

(ST41PU0630010dsMotorProtect) 

Clarifier 4 RAS Pump 1 Motor Protection Alarm 5 

PU-0630-010 

(ST41PU0630010dsLowFlow) 

Clarifier 4 RAS Pump 1 Low Flow Fault 5 

PU-0630-010 

(ST41PU0630010dsNotRemote) 

Clarifier 4 RAS Pump 1 Not Remote 5 

PU-0630-020 
(ST41PU0630020dsF2Start) 

Clarifier 4 RAS Pump 2 Fail to Start/Stop 5 

PU-0630-020 
(ST41PU0630020dsEstop) 

Clarifier 4 RAS Pump 2 Emergency Stop 1 

PU-0630-020 
(ST41PU0630020dsThermistor) 

Clarifier 4 RAS Pump 2 Thermistor Fault 5 

PU-0630-020 
(ST41PU0630020dsVSDFault) 

Clarifier 4 RAS Pump 2 VSD Fault 5 

PU-0630-020 
(ST41PU0630020dsIsolated) 

Clarifier 4 RAS Pump 2 Isolated 5 

PU-0630-020 
(ST41PU0630020dsMotorProtect) 

Clarifier 4 RAS Pump 2 Motor Protection Alarm 5 

PU-0630-020 
(ST41PU0630020dsLowFlow) 

Clarifier 4 RAS Pump 2 Low Flow Fault 5 

PU-0630-020 
(ST41PU0630020dsNotRemote) 

Clarifier 4 RAS Pump 2 Not Remote 5 

PU-0630-020 
(ST41PU06300DTYdsPumpAvail) 

Clarifier 4 RAS Pumps No Pump Available 1 

LS-0630-010 
(ST41LSH0630010dsAlarm) 

Clarifier 4 RAS PS Level High Switch Alarm 7 

LS-0630-010 
(ST41LSHH0630010dsAlarm) 

Clarifier 4 RAS PS Level High High Switch Alarm 5 

LS-0630-010 
(ST41LSL0630010dsAlarm) 

Clarifier 4 RAS PS Level Low Switch Alarm 7 

LS-0630-010 
(ST41LSLL0630010dsAlarm) 

Clarifier 4 RAS PS Level Low Low Switch Alarm 5 

FIT-0630-010 

(ST41FIT0630010dsInvalid) 

Clarifier 4 RAS Flow Signal Invalid 5 
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Tag Name Description SCADA Priority 

FIT-0630-010 

(ST41FIT0630010dsLoLo) 

Clarifier 4 RAS Flow Low Low 5 

FIT-0630-011 
(ST41FIT0630011dsInvalid) 

Clarifier Inlet Flow Signal Invalid 5 

(ST41DIGPNdsPN187) Clarifier 4 RAS Pump 1 Drive Comms Fault 1 

(ST41DIGPNdsPN188) Clarifier 4 RAS Pump 2 Drive Comms Fault 1 

(ST41DIGPB2dsPB013) Clarifier 4 Scraper Simocode Comms Fault 1 

(ST41CL4AUTOdsForceSpeed) Clarifier 4 RAS Pumps Mode Forced to Fixed Speed 7 

(ST41CL4AUTOdsNotEmpty) Clarifier 4 Not Empty  (Suppressed when Aerobic 
Digester Supernatant Sequence is enabled (Section 10.7)) 

7 

10.12. History 

Tag Name Description Sample Time 

PU-0630-010 CRAS Pump 1 Speed 30 sec 

PU-0630-020 CRAS Pump 2 Speed 30 sec 

FIT-0630-010 Clarifier 4 CRAS Flow Indicating Transmitter 2 sec 

FIT-0630-010 Daily Clarifier 4 CRAS Flow: Daily cumulative flow 
(ML/day) 

Daily 

FIT-0630-010 Yesterday Clarifier 4 CRAS Flow: Yesterdays totalised flow 
(ML/day) 

Daily 

FIT-0630-011 Clarifier 4 Feed Flow Indicating Transmitter 2 sec 

FIT-0630-011 Daily Clarifier 4 Feed Flow: Daily cumulative flow (ML/day) Daily 

FIT-0630-011 Yesterday Clarifier 4 Feed Flow: Yesterdays totalised flow 
(ML/day) 

Daily 

Clarifier 4 Effluent Flow Clarifier 4 Effluent Flow: Calculated Value 2 sec 

Clarifier 4 Effluent Flow Daily Clarifier 4 Effluent Flow: Daily cumulative flow 
(ML/day) 

Daily 

Clarifier 4 Effluent Flow Yesterday Clarifier 4 Effluent Flow: Yesterdays totalised flow 
(ML/day) 

Daily 

 Standard Device Trends Various 
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10.13. Start-up, Operation and Shutdown 

10.13.1. Clarifier 4 

A Standard Operating Procedure should address the potential for buoyancy of Clarifier 4 in the 
event of flood conditions at site. If flood conditions do occur, Clarifier 4 should be filled to a 
sufficient level with service water if access is possible, or alternatively mixed liquor from the 
Bioreactor by temporary shutdown of the Membrane system. 

10.13.1.1. Start Up Procedures 

Ensure that: 

 The CRAS PS is available and ready for operation (at least one CRAS Pump is available).  

 The Scraper is available and ready for operation 

 The downstream valves are set to the correct position for discharge to the MRAS Channel. 
This includes for HV-0630-032 to be in the closed position under normal operation. 

Enable the Scraper and CRAS pump drives and select an appropriate auto operating mode. 

10.13.1.2. Planned Shut Down 

The procedure for taking a clarifier off line is as follows: 

 Disable the scraper drive. 

 If the tank is to be emptied, use the CRAS pumps to empty Clarifier 4 to the desired level or 
the minimum pumping level.  Complete emptying of the clarifier can be achieved using a 
sump pump placed in the sludge hopper. 

 Once the tank is empty, the Clarifier 4 Scraper drives and the CRAS pump drives should be 
isolated and tagged out of service at the MCC. 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

10.13.2. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  In the event of a 
mains power outage a generator can supply power for the clarifier. 
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11. MBR 

11.1. Process Description 

The Membrane System or membrane bioreactor (MBR) consists of a submerged membrane 
filtration plant, which separates the treated water (permeate) from the mixed liquor. 

Mixed liquor is pumped by the MBR Feed Pumps from the Bioreactor Final Anoxic Zone into the 
MBR Feed Channel. There are six MBR trains fed from the MBR Feed Channel via actuated 
penstocks weirs. Each MBR train is equipped with 7 membrane cassettes, each with 48 modules, 
which produce a permeate stream. Space has been allowed for 1 extra membrane cassette in each 
train as a contingency. 

The remaining mixed liquor, which is concentrated as the permeate is removed, is termed 
Membrane Return Activated Sludge (MRAS) and gravitates to the MRAS Channel, the RAS 
Deaeration Zone and then the Anaerobic Zone 1 for contacting with fresh screened sewage. 

The MBR equipment includes the following: 

 Permeate Pumps (six in total, one for each MBR train) and associated instruments and 
valves: These pull the effluent through the membranes and pump the permeate to the 
standpipe; 

 MBR Inlet Penstocks (six in total, one for each MBR train): These close to isolate the MBR 
train from the MBR Feed Channel; 

 MBR Drain Pump (common to all 6 trains, duty only) and associated instruments and valves: 
This is used to drain the membrane train during membrane cleaning operations or to carry out 
maintenance work and inspections; 

 MBR Backpulse Pumps (common to all 6 trains, duty/standby) and associated instruments 
and valves: These push permeate backwards through the membrane to dislodge solids, and to 
evenly distribute chemicals over the membranes during the clean in place (CIP); 

 MBR Vacuum Ejector Station and associated instruments and valves: A vacuum is created 
using compressed air and ejectors. The vacuum withdraws any air from the permeate header, 
upstream of the Permeate Pumps. This provides priming for the permeate pumps; 

 MBR Blowers (Section 12) (four blowers) and associated instruments and valves: These 
provide air to diffusers located underneath the membranes. Intermittent aeration agitates the 
membranes and minimises membrane fouling;  

 MBR CIP System which includes Citric Acid Dosing (Section 22) and Hypochlorite Dosing 
(Section 19). 
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A control strategy has been provided by the Vendor for the complete membrane system including a 
Control Narrative, an Operational Sequence Chart and Control Logic Chart.  These documents are 
attached in Volume 2 and should be referred to for guidance on the operation of the membrane 
system. This chapter details functionality specific to equipment necessary for operation and control 
of the membrane system and also details interface control requirements. 

11.2. Reference Drawings 

11.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-0600-2300 Membrane Bioreactor General Arrangement 

IW-GDSTP-4A-CIV-0600-2301 Membrane Bioreactor Sections – Sheet 1 

11.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2340 Membrane Bioreactor General Arrangement 

IW-GDSTP-4A- MEC-0600-2341 Membrane Bioreactor Sections – Sheet 1 

IW-GDSTP-4A- MEC-0600-2342 Membrane Bioreactor Sections – Sheet 2 

IW-GDSTP-4A- MEC-0600-2343 Membrane Bioreactor Sections – Sheet 3 

IW-GDSTP-4A- MEC-0600-2344 Membrane Bioreactor Sections – Sheet 4 

IW-GDSTP-4A- MEC-0600-2345 Membrane Bioreactor Sections – Sheet 5 

IW-GDSTP-4A- MEC-0600-2346 Membrane Bioreactor Sections – Sheet 6 

11.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A- ELE-0600-6411 Permeate Pump 1 

IW-GDSTP-4A- ELE-0600-6412 Permeate Pump 2 

IW-GDSTP-4A- ELE-0600-6413 Permeate Pump 3 

IW-GDSTP-4A- ELE-0600-6414 Permeate Pump 4 

IW-GDSTP-4A- ELE-0600-6415 Permeate Pump 5 

IW-GDSTP-4A- ELE-0600-6416 Permeate Pump 6 

IW-GDSTP-4A- ELE-0600-6417 MBR 1 Back Pulse Pump 1 
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Drawing Number Description 

IW-GDSTP-4A- ELE-0600-6418 MBR 1 Back Pulse Pump 2 

IW-GDSTP-4A- ELE-0600-6419 MBR Drain Pump 

IW-GDSTP-4A- ELE-0600-6441 MBR 1 Train 1 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6442 MBR 1 Train 2 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6443 MBR 1 Train 3 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6444 MBR 1 Train 4 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6445 MBR 1 Train 5 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6446 MBR 1 Train 6 Inlet Weir Penstock 

IW-GDSTP-4A- ELE-0600-6611 Permeate Pump 1 

IW-GDSTP-4A- ELE-0600-6612 Permeate Pump 2 

IW-GDSTP-4A- ELE-0600-6613 Permeate Pump 3 

IW-GDSTP-4A- ELE-0600-6614 Permeate Pump 4 

IW-GDSTP-4A- ELE-0600-6615 Permeate Pump 5 

IW-GDSTP-4A- ELE-0600-6616 Permeate Pump 6 

PLC Terminations PNL-0690-010, PNL-0690-020 

IW-GDSTP-4A- ELE-0690-6201 PNL-0690-010- MBR PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A- ELE-0690-6202 PNL-0690-010- MBR PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A- ELE-0690-6301 PNL-0690-010 MBR PLC I/O Rack 1 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6302 PNL-0690-010 MBR PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6303 PNL-0690-010 MBR PLC I/O Rack 1 Slot 5 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6304 PNL-0690-010 MBR PLC I/O Rack 1 Slot 5 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6305 PNL-0690-010 MBR PLC I/O Rack 1 Slot 6 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6306 PNL-0690-010 MBR PLC I/O Rack 1 Slot 6 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6307 PNL-0690-010 MBR PLC I/O Rack 1 Slot 7 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6308 PNL-0690-010 MBR PLC I/O Rack 1 Slot 7 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6309 PNL-0690-010 MBR PLC I/O Rack 1 Slot 8 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6310 PNL-0690-010 MBR PLC I/O Rack 1 Slot 9 Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A- ELE-0690-6311 PNL-0690-010 MBR PLC I/O Rack 1 Slot 10 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6312 PNL-0690-010 MBR PLC I/O Rack 1 Slot 11 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6313 PNL-0690-010 MBR PLC I/O Rack 2 Slot 4 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6314 PNL-0690-010 MBR PLC I/O Rack 2 Slot 5 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6315 PNL-0690-010 MBR PLC I/O Rack 2 Slot 6 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6316 PNL-0690-010 MBR PLC I/O Rack 2 Slot 7 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6341 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 1 

IW-GDSTP-4A- ELE-0690-6342 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 2 

IW-GDSTP-4A- ELE-0690-6343 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 3 

IW-GDSTP-4A- ELE-0690-6344 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 4 

IW-GDSTP-4A- ELE-0690-6345 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 5 

IW-GDSTP-4A- ELE-0690-6346 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 6 

IW-GDSTP-4A- ELE-0690-6347 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 7 

IW-GDSTP-4A- ELE-0690-6348 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 8 

IW-GDSTP-4A- ELE-0690-6349 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 9 

IW-GDSTP-4A- ELE-0690-6350 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 10 

IW-GDSTP-4A- ELE-0690-6351 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 11 

IW-GDSTP-4A- ELE-0690-6352 PNL-0690-010 MBR PLC I/O Field Device Termination Diagram – 
SHT 12 

IW-GDSTP-4A- ELE-0690-6211 PNL-0690-020- MBR PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A- ELE-0690-6211 PNL-0690-020- MBR PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A- ELE-0690-6371 PNL-0690-020 MBR PLC I/O Rack 6 Slot 4 Power Termination 
Diagram 
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Drawing Number Description 

IW-GDSTP-4A- ELE-0690-6372 PNL-0690-020 MBR PLC I/O Rack 6 Slot 4 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6373 PNL-0690-020 MBR PLC I/O Rack 6 Slot 5 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6374 PNL-0690-020 MBR PLC I/O Rack 6 Slot 5 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6375 PNL-0690-020 MBR PLC I/O Rack 6 Slot 6 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6376 PNL-0690-020 MBR PLC I/O Rack 6 Slot 7 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6377 PNL-0690-020 MBR PLC I/O Rack 6 Slot 8 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6378 PNL-0690-020 MBR PLC I/O Rack 6 Slot 8 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6379 PNL-0690-020 MBR PLC I/O Rack 6 Slot 9 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6380 PNL-0690-020 MBR PLC I/O Rack 6 Slot 10 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6381 PNL-0690-020 MBR PLC I/O Rack 6 Slot 11 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6382 PNL-0690-020 MBR PLC I/O Rack 7 Slot 4 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6383 PNL-0690-020 MBR PLC I/O Rack 7 Slot 5 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6384 PNL-0690-020 MBR PLC I/O Rack 7 Slot 6 Power Termination 
Diagram 

IW-GDSTP-4A- ELE-0690-6385 PNL-0690-020 MBR PLC I/O Rack 7 Slot 6 Termination Diagram 

IW-GDSTP-4A- ELE-0690-6391 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 1 

IW-GDSTP-4A- ELE-0690-6392 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 2 

IW-GDSTP-4A- ELE-0690-6393 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 3 

IW-GDSTP-4A- ELE-0690-6394 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 4 

IW-GDSTP-4A- ELE-0690-6395 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 5 

IW-GDSTP-4A- ELE-0690-6396 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 6 

IW-GDSTP-4A- ELE-0690-6397 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 7 

IW-GDSTP-4A- ELE-0690-6398 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 8 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 274 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 261 

Drawing Number Description 

IW-GDSTP-4A- ELE-0690-6399 PNL-0690-020 MBR PLC I/O Field Device Termination Diagram – 
SHT 9 

11.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0600-5160 MBR 1 Arrangement 

IW-GDSTP-4A-PRO-0600-5161 MBR 1 Train 1 

IW-GDSTP-4A-PRO-0600-5162 MBR 1 Train 2 

IW-GDSTP-4A-PRO-0600-5163 MBR 1 Train 3 

IW-GDSTP-4A-PRO-0600-5164 MBR 1 Train 4 

IW-GDSTP-4A-PRO-0600-5165 MBR 1 Train 5 

IW-GDSTP-4A-PRO-0600-5166 MBR 1 Train 6 

IW-GDSTP-4A-PRO-0600-5167 MBR 1 Drain PS 

IW-GDSTP-4A-PRO-0600-5168 MBR 1 Back Pulse PS 

IW-GDSTP-4A-PRO-0600-5169 MBR 1 Vacuum PS 

IW-GDSTP-4A-PRO-0600-5170 MBR 1 Blowers 

11.3. Equipment 

11.3.1. Controlled Equipment 

Tag Name Description 

MBR FEED CHANNEL AND MRAS TANK 

VCA-0600-001 MBR WAS Control Valve 

MBR Trains 

PU-0640-010 Permeate Pump 1 

PT-0640-013 MBR Train 1 Inlet Penstock 

VCA-0640-010 Permeate Pump 1 Isolation Valve 

VCA-0640-011 MBR Train 1 Aeration Valve 1 

VCA-0640-012 MBR Train 1 Aeration Valve 2 

SN-0640-014 MBR Train 1 Citric Acid CIP Solenoid Valve 

SN-0640-015 MBR Train 1 Hypochlorite Solenoid Valve 

PU-0640-020 Permeate Pump 2 
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Tag Name Description 

PT-0640-023 MBR Train 2 Inlet Penstock 

VCA-0640-020 Permeate Pump 2 Isolation Valve 

VCA-0640-021 MBR Train 2 Aeration Valve 1 

VCA-0640-022 MBR Train 2 Aeration Valve 2 

SN-0640-024 MBR Train 2 Citric Acid CIP Solenoid Valve 

SN-0640-025 MBR Train 2 Hypochlorite Solenoid Valve 

PU-0640-030 Permeate Pump 3 

PT-0640-033 MBR Train 3 Inlet Penstock 

VCA-0640-030 Permeate Pump 3 Isolation Valve 

VCA-0640-031 MBR Train 3 Aeration Valve 1 

VCA-0640-032 MBR Train 3 Aeration Valve 2 

SN-0640-034 MBR Train 3 Citric Acid CIP Solenoid Valve 

SN-0640-035 MBR Train 3 Hypochlorite Solenoid Valve 

PU-0640-040 Permeate Pump 4 

PT-0640-043 MBR Train 4 Inlet Penstock 

VCA-0640-040 Permeate Pump 4 Isolation Valve 

VCA-0640-041 MBR Train 4 Aeration Valve 1 

VCA-0640-042 MBR Train 4 Aeration Valve 2 

SN-0640-044 MBR Train 4 Citric Acid CIP Solenoid Valve 

SN-0640-045 MBR Train 4 Hypochlorite Solenoid Valve 

PU-0640-050 Permeate Pump 5 

PT-0640-053 MBR Train 5 Inlet Penstock 

VCA-0640-050 Permeate Pump 5 Isolation Valve 

VCA-0640-051 MBR Train 5 Aeration Valve 1 

VCA-0640-052 MBR Train 5 Aeration Valve 2 

SN-0640-054 MBR Train 5 Citric Acid CIP Solenoid Valve 

SN-0640-055 MBR Train 5 Hypochlorite Solenoid Valve 

PU-0640-060 Permeate Pump 6 

PT-0640-063 MBR Train 6 Inlet Penstock 

VCA-0640-060 Permeate Pump 6 Isolation Valve 

VCA-0640-061 MBR Train 6 Aeration Valve 1 

VCA-0640-062 MBR Train 6 Aeration Valve 2 

SN-0640-064 MBR Train 6 Citric Acid CIP Solenoid Valve 

SN-0640-065 MBR Train 6 Hypochlorite Solenoid Valve 
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Tag Name Description 

MBR Pump Stations 

PU-0640-210 MBR Drain Pump 1 

VCA-0640-019 MBR Train 1 Drain Valve 

VCA-0640-029 MBR Train 2 Drain Valve 

VCA-0640-039 MBR Train 3 Drain Valve 

VCA-0640-049 MBR Train 4 Drain Valve 

VCA-0640-059 MBR Train 5 Drain Valve 

VCA-0640-069 MBR Train 6 Drain Valve 

PU-0640-110 MBR Back Pulse Pump 1 

PU-0640-120 MBR Back Pulse Pump 2 

VCA-0640-018 MBR Train 1 Back Pulse Valve 

VCA-0640-028 MBR Train 2 Back Pulse Valve 

VCA-0640-038 MBR Train 3 Back Pulse Valve 

VCA-0640-048 MBR Train 4 Back Pulse Valve 

VCA-0640-058 MBR Train 5 Back Pulse Valve 

VCA-0640-068 MBR Train 6 Back Pulse Valve 

EJC-0640-013 MBR Ejector 1 

EJC-0640-023 MBR Ejector 2 

EJC-0640-033 MBR Ejector 3 

EJC-0640-043 MBR Ejector 4 

EJC-0640-053 MBR Ejector 5 

EJC-0640-063 MBR Ejector 6 

SN-0640-013 MBR Ejector 1 Solenoid Valve 

SN-0640-023 MBR Ejector 2 Solenoid Valve 

SN-0640-033 MBR Ejector 3 Solenoid Valve 

SN-0640-043 MBR Ejector 4 Solenoid Valve 

SN-0640-053 MBR Ejector 5 Solenoid Valve 

SN-0640-063 MBR Ejector 6 Solenoid Valve 

VCA-0640-351 MBR Ejector 1 Feed Control Valve 

VCA-0640-352 MBR Ejector 2 Feed Control Valve 

VCA-0640-353 MBR Ejector 3 Feed Control valve 

VCA-0640-354 MBR Ejector 4 Feed Control Valve 

VCA-0640-355 MBR Ejector 5 Feed Control Valve 

VCA-0640-356 MBR Ejector 6 Feed Control Valve 
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Tag Name Description 

MBR Blowers 

BL-0650-010 MBR Blower 1 

BL-0650-020 MBR Blower 2 

BL-0650-030 MBR Blower 3 

BL-0650-040 MBR Blower 4 

BL-0520-040 Bioreactor Blower 4 

11.3.2. Uncontrolled Equipment 

Tag Name Description 

MBR Feed Channel and MRAS Tank 

ARV-0600-001 Permeate Header Air Relief Valve 

SSH-0600-001 MBR Safety Shower 1 

VPR-0600-001 MBR Safety Shower 1 Pressure Reducing Valve 

SSH-0600-002 MBR Safety Shower 2 

VPR-0600-002 MBR Safety Shower 2 Pressure Reducing Valve 

SSH-0600-003 MBR Safety Shower 3 

VPR-0600-003 MBR Safety Shower 3 Pressure Reducing Valve 

SSH-0600-004 MBR Safety Shower 4 

VPR-0600-004 MBR Safety Shower 4 Pressure Reducing Valve 

MBR Trains 

TK-0640-010 MBR Train 1 

SB-0640-014 MBR Train 1 Outlet Stopboard 

WR-0640-014 MBR Train 1 Outlet Weir 

TK-0640-020 MBR Train 2 

SB-0640-024 MBR Train 2 Outlet Stopboard 

WR-0640-024 MBR Train 2 Outlet Weir 

TK-0640-030 MBR Train 3 

SB-0640-034 MBR Train 3 Outlet Stopboard 

WR-0640-034 MBR Train 3 Outlet Weir 

TK-0640-040 MBR Train 4 

SB-0640-044 MBR Train 4 Outlet Stopboard 

WR-0640-044 MBR Train 4 Outlet Weir 

TK-0640-050 MBR Train 5 
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Tag Name Description 

SB-0640-054 MBR Train 5 Outlet Stopboard 

WR-0640-054 MBR Train 5 Outlet Weir 

TK-0640-060 MBR Train 6 

SB-0640-064 MBR Train 6 Outlet Stopboard 

WR-0640-064 MBR Train 6 Outlet Weir 

11.3.3. Instrumentation 

Tag Name Description 

MBR Feed Channel and MRAS Tank 

LS-0600-001 MBR Feed Channel Level Switch (High-High) 

LS-0600-001 MBR Feed Channel Level Switch (High) 

LIT-0600-002 MBR MRAS Tank Level Indicating Transmitter 

ZSO-0600-001 MBR WAS Control Valve Position Switch Open 

ZSC-0600-001 MBR WAS Control Valve Position Switch Closed 

ZIT-0600-001 MBR WAS Control Valve Position Indicator 

AIT-0600-001 MBR Permeate Header Orthophosphate Analysing Transmitter 

PS-0600-001 MBR Safety Shower 1 Pressure Switch (Low) 

PS-0600-002 MBR Safety Shower 2 Pressure Switch (Low) 

PS-0600-003 MBR Safety Shower 3 Pressure Switch (Low) 

PS-0600-004 MBR Safety Shower 4 Pressure Switch (Low) 

MBR Trains 

FIT-0640-010 Permeate Pump 1 Flow Indicating Transmitter 

PIT-0640-010 Permeate Pump 1 Pressure Indicating Transmitter 

ZSO-0640-010 Permeate Pump 1 Isolation Valve Position Switch Open 

ZSC-0640-010 Permeate Pump 1 Isolation Valve Position Switch Closed 

PG-0640-010 Permeate Pump 1 Inlet Pressure Gauge 

PG-0640-011 Permeate Pump 1 Outlet Pressure Gauge 

AIT-0640-010 MBR Train 1 Turbidity Analyser 

FS-0640-010 MBR Train 1 Turbidity Analyser Flow Switch (Low) 

LIT-0640-010 MBR Train 1 Level Indicating Transmitter 

LS-0640-010 MBR Train 1 Level Switch (Low-Low) 

LS-0640-010 MBR Train 1 Level Switch (Low) 

LS-0640-010 MBR Train 1 Level Switch (High) 
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Tag Name Description 

LS-0640-010 MBR Train 1 Level Switch (High-High) 

FS-0640-014 MBR Train 1 Citric Acid Flow Switch (Low) 

FS-0640-015 MBR Train 1 Hypochlorite Flow Switch (Low) 

ZSO-0640-013 MBR Train 1 Inlet Penstock Position Switch Open 

ZSC-0640-013 MBR Train 1 Inlet Penstock Position Switch Closed 

ZSO-0640-011 MBR Train 1 Aeration Valve 1 Position Switch Open 

ZSC-0640-011 MBR Train 1 Aeration Valve 1 Position Switch Closed 

ZSO-0640-012 MBR Train 1 Aeration Valve 2 Position Switch Open 

ZSC-0640-012 MBR Train 1 Aeration Valve 2 Position Switch Closed 

ZO-0640-014 MBR Train 1 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-015 MBR Train 1 Hypochlorite Solenoid Valve Proximity Switch 

FIT-0640-020 Permeate Pump 2 Flow Indicating Transmitter 

PIT-0640-020 Permeate Pump 2 Pressure Indicating Transmitter 

ZSO-0640-020 Permeate Pump 2 Isolation Valve Position Switch Open 

ZSC-0640-020 Permeate Pump 2 Isolation Valve Position Switch Closed 

PG-0640-020 Permeate Pump 2 Inlet Pressure Gauge 

PG-0640-021 Permeate Pump 2 Outlet Pressure Gauge 

AIT-0640-020 MBR Train 2 Turbidity Analyser 

FS-0640-020 MBR Train 2 Turbidity Analyser Flow Switch (Low) 

LIT-0640-020 MBR Train 2 Level Indicating Transmitter 

LS-0640-020 MBR Train 2 Level Switch (Low-Low) 

LS-0640-020 MBR Train 2 Level Switch (Low) 

LS-0640-020 MBR Train 2 Level Switch (High) 

LS-0640-020 MBR Train 2 Level Switch (High-High) 

FS-0640-024 MBR Train 2 Citric Acid Flow Switch (Low) 

FS-0640-025 MBR Train 2 Hypochlorite Flow Switch (Low) 

ZO-0640-024 MBR Train 2 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-025 MBR Train 2 Hypochlorite Solenoid Valve Proximity Switch 

ZSO-0640-023 MBR Train 2 Inlet Penstock Position Switch Open 

ZSC-0640-023 MBR Train 2 Inlet Penstock Position Switch Closed 

ZSO-0640-021 MBR Train 2 Aeration Valve 1 Position Switch Open 

ZSC-0640-021 MBR Train 2 Aeration Valve 1 Position Switch Closed 

ZSO-0640-022 MBR Train 2 Aeration Valve 2 Position Switch Open 

ZSC-0640-022 MBR Train 2 Aeration Valve 2 Position Switch Closed 
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Tag Name Description 

FIT-0640-030 Permeate Pump 3 Flow Indicating Transmitter 

PIT-0640-030 Permeate Pump 3 Pressure Indicating Transmitter 

ZSO-0640-030 Permeate Pump 3 Isolation Valve Position Switch Open 

ZSC-0640-030 Permeate Pump 3 Isolation Valve Position Switch Closed 

PG-0640-030 Permeate Pump 3 Inlet Pressure Gauge 

PG-0640-031 Permeate Pump 3 Outlet Pressure Gauge 

AIT-0640-030 MBR Train 3 Turbidity Analyser 

FS-0640-030 MBR Train 3 Turbidity Analyser Flow Switch (Low) 

ZSO-0640-033 MBR Train 3 Inlet Penstock Position Switch Open 

ZSC-0640-033 MBR Train 3 Inlet Penstock Position Switch Closed 

LIT-0640-030 MBR Train 3 Level Indicating Transmitter 

LS-0640-030 MBR Train 3 Level Switch (Low-Low) 

LS-0640-030 MBR Train 3 Level Switch (Low) 

LS-0640-030 MBR Train 3 Level Switch (High 

LS-0640-030 MBR Train 3 Level Switch (High-High) 

FS-0640-034 MBR Train 3 Citric Acid Flow Switch (Low) 

FS-0640-035 MBR Train 3 Hypochlorite Flow Switch (Low) 

ZO-0640-034 MBR Train 3 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-035 MBR Train 3 Hypochlorite Solenoid Valve Proximity Switch 

FIT-0640-040 Permeate Pump 4 Flow Indicating Transmitter 

PIT-0640-040 Permeate Pump 4 Pressure Indicating Transmitter 

ZSO-0640-031 MBR Train 3 Aeration Valve 1 Position Switch Open 

ZSC-0640-031 MBR Train 3 Aeration Valve 1 Position Switch Closed 

ZSO-0640-032 MBR Train 3 Aeration Valve 2 Position Switch Open 

ZSC-0640-032 MBR Train 3 Aeration Valve 2 Position Switch Closed 

ZSO-0640-040 Permeate Pump 4 Isolation Valve Position Switch Open 

ZSC-0640-040 Permeate Pump 4 Isolation Valve Position Switch Closed 

PG-0640-040 Permeate Pump 4 Inlet Pressure Gauge 

PG-0640-041 Permeate Pump 4 Outlet Pressure Gauge 

AIT-0640-040 MBR Train 4 Turbidity Analyser 

FS-0640-040 MBR Train 4 Turbidity Analyser Flow Switch (Low) 

LIT-0640-040 MBR Train 4 Level Indicating Transmitter 

LS-0640-040 MBR Train 4 Level Switch (Low-Low) 

LS-0640-040 MBR Train 4 Level Switch (Low) 
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Tag Name Description 

LS-0640-040 MBR Train 4 Level Switch  (High) 

LS-0640-040 MBR Train 4 Level Switch (High-High) 

FS-0640-044 MBR Train 4 Citric Acid Flow Switch (Low) 

FS-0640-045 MBR Train 4 Hypochlorite Flow Switch (Low) 

ZO-0640-044 MBR Train 4 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-045 MBR Train 4 Hypochlorite Solenoid Valve Proximity Switch 

ZSO-0640-043 MBR Train 4 Inlet Penstock Position Switch Open 

ZSC-0640-043 MBR Train 4 Inlet Penstock Position Switch Closed 

ZSO-0640-041 MBR Train 4 Aeration Valve 1 Position Switch Open 

ZSC-0640-041 MBR Train 4 Aeration Valve 1 Position Switch Closed 

ZSO-0640-042 MBR Train 4 Aeration Valve 2 Position Switch Open 

ZSC-0640-042 MBR Train 4 Aeration Valve 2 Position Switch Closed 

FIT-0640-050 Permeate Pump 5 Flow Indicating Transmitter 

PIT-0640-050 Permeate Pump 5 Pressure Indicating Transmitter 

ZSO-0640-050 Permeate Pump 5 Isolation Valve Position Switch Open 

ZSC-0640-050 Permeate Pump 5 Isolation Valve Position Switch Closed 

PG-0640-050 Permeate Pump 5 Inlet Pressure Gauge 

PG-0640-051 Permeate Pump 5 Outlet Pressure Gauge 

AIT-0640-050 MBR Train 5 Turbidity Analyser 

FS-0640-050 MBR Train 5 Turbidity Analyser Flow Switch (Low) 

LIT-0640-050 MBR Train 5 Level Indicating Transmitter 

LS-0640-050 MBR Train 5 Level Switch (Low-Low) 

LS-0640-050 MBR Train 5 Level Switch (Low) 

LS-0640-050 MBR Train 5 Level Switch (High) 

LS-0640-050 MBR Train 5 Level Switch (High-High) 

FS-0640-054 MBR Train 5 Citric Acid Flow Switch (Low) 

FS-0640-055 MBR Train 5 Hypochlorite Flow Switch (Low) 

ZO-0640-054 MBR Train 5 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-055 MBR Train 5 Hypochlorite Solenoid Valve Proximity Switch 

ZSO-0640-053 MBR Train 5 Inlet Penstock Position Switch Open 

ZSC-0640-053 MBR Train 5 Inlet Penstock Position Switch Closed 

ZSO-0640-051 MBR Train 5 Aeration Valve 1 Position Switch Open 

ZSC-0640-051 MBR Train 5 Aeration Valve 1 Position Switch Closed 

ZSO-0640-052 MBR Train 5 Aeration Valve 2 Position Switch Open 
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Tag Name Description 

ZSC-0640-052 MBR Train 5 Aeration Valve 2 Position Switch Closed 

FIT-0640-060 Permeate Pump 6 Flow Indicating Transmitter 

PIT-0640-060 Permeate Pump 6 Pressure Indicating Transmitter 

ZSO-0640-060 Permeate Pump 6 Isolation Valve Position Switch Open 

ZSC-0640-060 Permeate Pump 6 Isolation Valve Position Switch Closed 

PG-0640-060 Permeate Pump 6 Inlet Pressure Gauge 

PG-0640-061 Permeate Pump 6 Outlet Pressure Gauge 

AIT-0640-060 MBR Train 6 Turbidity Analyser 

FS-0640-060 MBR Train 6 Turbidity Analyser Flow Switch (Low) 

LIT-0640-060 MBR Train 6 Level Indicating Transmitter 

LS-0640-060 MBR Train 6 Level Switch (Low-Low) 

LS-0640-060 MBR Train 6 Level Switch (Low) 

LS-0640-060 MBR Train 6 Level Switch (High) 

LS-0640-060 MBR Train 6 Level Switch (High-High) 

FS-0640-064 MBR Train 6 Citric Acid Flow Switch (Low) 

FS-0640-065 MBR Train 6 Hypochlorite Flow Switch (Low) 

ZO-0640-064 MBR Train 6 Citric Acid Solenoid Valve Proximity Switch 

ZO-0640-065 MBR Train 6 Hypochlorite Solenoid Valve Proximity Switch 

ZSO-0640-063 MBR Train 6 Inlet Penstock Position Switch Open 

ZSC-0640-063 MBR Train 6 Inlet Penstock Position Switch Closed 

ZSO-0640-061 MBR Train 6 Aeration Valve 1 Position Switch Open 

ZSC-0640-061 MBR Train 6 Aeration Valve 1 Position Switch Closed 

ZSO-0640-062 MBR Train 6 Aeration Valve 2 Position Switch Open 

ZSC-0640-062 MBR Train 6 Aeration Valve 2 Position Switch Closed 

MBR Pump Stations 

FS-0640-210 MBR Drain Pump 1 Flow Switch (Low) 

ZSO-0640-019 MBR Train 1 Drain Valve Position Switch Open 

ZSC-0640-019 MBR Train 1 Drain Valve Position Switch Closed 

ZSO-0640-029 MBR Train 2 Drain Valve Position Switch Open 

ZSC-0640-029 MBR Train 2 Drain Valve Position Switch Closed 

ZSO-0640-039 MBR Train 3 Drain Valve Position Switch Open 

ZSC-0640-039 MBR Train 3 Drain Valve Position Switch Closed 

ZSO-0640-049 MBR Train 4 Drain Valve Position Switch Open 

ZSC-0640-049 MBR Train 4 Drain Valve Position Switch Closed 
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Tag Name Description 

ZSO-0640-059 MBR Train 5 Drain Valve Position Switch Open 

ZSC-0640-059 MBR Train 5 Drain Valve Position Switch Closed 

ZSO-0640-069 MBR Train 6 Drain Valve Position Switch Open 

ZSC-0640-069 MBR Train 6 Drain Valve Position Switch Closed 

FIT-0640-110 Back Pulse Flow Indicating Transmitter 

ZSO-0640-018 MBR Train 1 Back Pulse Valve Position Switch Open 

ZSC-0640-018 MBR Train 1 Back Pulse Valve Position Switch Closed 

ZSO-0640-028 MBR Train 2 Back Pulse Valve Position Switch Open 

ZSC-0640-028 MBR Train 2 Back Pulse Valve Position Switch Closed 

ZSO-0640-038 MBR Train 3 Back Pulse Valve Position Switch Open 

ZSC-0640-038 MBR Train 3 Back Pulse Valve Position Switch Closed 

ZSO-0640-048 MBR Train 4 Back Pulse Valve Position Switch Open 

ZSC-0640-048 MBR Train 4 Back Pulse Valve Position Switch Closed 

ZSO-0640-058 MBR Train 5 Back Pulse Valve Position Switch Open 

ZSC-0640-058 MBR Train 5 Back Pulse Valve Position Switch Closed 

ZSO-0640-068 MBR Train 6 Back Pulse Valve Position Switch Open 

ZSC-0640-068 MBR Train 6 Back Pulse Valve Position Switch Closed 

PS-0640-110 MBR Back Pulse Header Pressure Switch (High) 

PG-0640-110 MBR Back Pulse Pump 1 Pressure Gauge 

PG-0640-120 MBR Back Pulse Pump 2 Pressure Gauge  

PG-0640-013 MBR Ejector 1 Pressure Gauge 

PG-0640-023 MBR Ejector 2 Pressure Gauge 

PG-0640-033 MBR Ejector 3 Pressure Gauge  

PG-0640-043 MBR Ejector 4 Pressure Gauge 

PG-0640-053 MBR Ejector 5 Pressure Gauge 

PG-0640-063 MBR Ejector 6 Pressure Gauge 

MBR Blowers 

FS-0650-001 MBR Train 1 Air Flow Switch (Low) 

FS-0650-002 MBR Train 2 Air Flow Switch (Low) 

FS-0650-003 MBR Train 3 Air Flow Switch (Low) 

FS-0650-004 MBR Train 4 Air Flow Switch (Low) 

FS-0650-005 MBR Train 5 Air Flow Switch (Low) 
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Tag Name Description 

FS-0650-006 MBR Train 6 Air Flow Switch (Low) 

11.4. Equipment and Functionality Description 

MBR Trains 

The Permeate Pumps are equipped with VSDs and are used to extract effluent from the mixed 
liquor under suction through ultrafiltration membranes. Over the course of a day, the volume of 
permeate removed by the Permeate Pumps will be approximately equal to the volume of screened 
sewage entering the Bioreactor. However, by removing more or less permeate than raw sewage 
feed on an hourly basis enables the liquid level in the Bioreactor to be decreased or increased, 
respectively. This enables the Bioreactor to provide some flow balancing storage for the peak daily 
flow and loads. This functionality of the Permeate Pumps is discussed further below. 

A second control feature is ‘intermittent air bumping’ for any standby MBR Train. That is, trains 
that are not Out of Service with their Inlet Penstock closed, are intermittently aerated with the Inlet 
Penstock open to prevent deterioration of the mixed liquor quality and maintain solids in 
suspension. This is especially important for controlling phosphorous levels. 

A third feature is a delay between opening the Inlet Penstock for a train and withdrawing permeate 
from that train and also periodically flushing trains when they are undergoing standby aeration. 
When an MBR train is called to duty its Inlet Penstock is opened, a delay allows the mixed liquor 
which has been contained in that train to be flushed out to the MRAS tank before the Permeate 
Pump is started. When the train is in standby, or not required to meet plant permeate demand but is 
available, the train is also flushed periodically when undergoing standby aeration. Any 
phosphorous (and other nutrients) which may have been released from the mixed liquor is flushed 
back to the Bioreactor rather than accumulating and being removed as permeate. This maximises 
the permeate quality produced during permeate pump start-up and while trains are in standby. 

It is important to optimise the flow balancing for Licence compliance firstly, and then for 
minimising power consumption. Incorrect optimisation may result in Licence non-compliance at 
peak loading in the future, and possibly higher than necessary power consumption. This 
optimisation will be accomplished by Operators/Engineers adjusting the following parameters: 

 Setting diurnal level setpoints that maximise flow and load balancing using the variable 
volume in the Bioreactor, 

 Number of membrane trains in use – the flow setpoint that starts each duty membrane train 
and the flow that stops each duty membrane train, 
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 The aeration pattern (10/30 or 10/10) used in conjunction with the number of membrane 
trains on line, 

 The sequence for using membrane relaxation, membrane backpulsing and the various clean 
in place procedures to minimise membrane flux. 

MBR Blowers 

Air is supplied to the air manifold by four MBR Blowers (three duty and one standby). A duty 
arbiter automatically rotates the blowers in each duty. 

A control feature is the ability for the Operator to set, via manual valve changeover and automatic 
SCADA recognition of the final valve positions, Bioreactor Blower 4 (BL-0520-040) to operate as 
an MBR blower (as a standby blower). In this case Bioreactor Blower 4 operates as per the control 
system for the MBR blowers with speed adjusted to allow for the reduced tank depth for MBR 
service. To enable the Bioreactor Blower 4 to switch function, the Operator must manually adjust 
the position of two air manifold valves. This control feature is provided as a back-up in case of 
multiple blower failures for the MBR blowers. Refer to Section 12 for the control description for 
the MBR Blowers and the additional Bioreactor Blower 4 functionality. 

All remaining membrane system equipment and their operational and control requirements are 
described in GE control documentation in Volume 2. 

11.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

11.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

11.7. Operation in Auto 

This section describes auto modes of operation for Permeate Production. MBR feed control is 
described below and also in Section 8.7.6. Control of the MBR Blowers is described in Section 12. 
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The specific control of all other membrane system equipment, sequences and auto modes are 
described in GE documentation provided in Volume 2, with minor exceptions outlined below: 

 During any production change over of MBR Trains (e.g. Production sequence timer expired, 
production fault, forced changeover due to low MBR Train level, etc), the inlet penstock 
(PT-0640-013/023/033/043/053/063) of the train no longer in production shall remain open. 
This inlet penstock shall close once the penstock of the new production train is fully open. If 
a train is required to shutdown and no production change over is required, the penstock shall 
be controlled as per the GE control logic outlined in Volume 2; 

 The number of trains required for production shall only be determined on a one minute basis. 
When the timer expires, the number of trains required will be determined from the lookup 
table provided (Refer GE control logic in Volume 2) and the timer shall be restarted; 

 High and High High Turbidity alarms generated by SCADA from the MBR Train Turbidity 
Analysers (AIT-0640-010/020/030/040/050060) shall be suppressed when the associated 
MBR Train is not in production (e.g. Standby, Off, Shutdown, etc). When a MBR Train is 
called in to production, turbidity alarms associated with that MBR Train shall be suppressed 
for a set time (120 seconds) to allow steady state flow to be achieved through the analyser to 
reduce the the number of erroneous alarms; 

 To improve the start-up operation of the MBR Trains, the delay timer before an alarm is 
raised and the production sequence faulted was extended (120 seconds) for each individual 
aeration low flow switch (FS-0650-001/002/003/004/005/006); 

 To reduce the potential for Phosphorus resolubolistaiotn, standby aeration shall be conducted 
on two MBR Trains simultaneously when two standby trains are available. Aeration shall be 
provided to each train in a 10/30 aeration pattern (Refer GE documentation in Volume 2 for 
10/30 aeration setpoints). When only a single MBR Train is in standby, aeration shall be 
provided to the train in a 10/10 aeration pattern (Refer GE documentation in Volume 2 for 
10/10 aeration setpoints); 

 To minimise the amount of erroneous alarms during MBR Train Maintenance CIP 
sequences, chemical dosing solenoids on the Citric CIP (SN-0640-014/024/034/044/054/064) 
and the Hypochlorite CIP (SN-0640-015/025/035/045/055/065) dosing lines shall close when 
the respective CIP Pump is not required to run during the maintenance sequence. 

11.7.1. Permeate Pumps 

There are two main Permeate Pump auto control modes each with three common sub modes: 

1) Permeate Flow Pacing: 

a. Constant Level Control; 
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b. Diurnal Level Control; 

c. Level Switch Control; 

2) Level Control: 

a. Constant Level Control; 

b. Diurnal Level Control; 

c. Level Switch Control. 

Permeate Flow Pacing mode provides for flow pacing of permeate production proportional to the 
screened sewage flow to the Bioreactor, Bioreactor Feed FlowAverage (Refer Section 5.7.5.2). 
The permeate flow is also trimmed to maintain an Operator settable constant level setpoint or time 
dependant diurnal setpoints. The diurnal sub mode is used for bioreactor flow balancing where the 
diurnal level setpoints are specified such that peak flows are buffered by the Bioreactor volume. 

Level Control mode proportionally controls permeate production to meet an Operator settable 
setpoint level in the Bioreactor, either constant or time dependant diurnal level setpoints. The 
diurnal sub mode may also be used for bioreactor flow balancing where the diurnal level setpoints 
are specified such that peak flows are buffered by the Bioreactor volume. 

Permeate production in Permeate Flow Pacing mode is smoother than in Level Control mode and is 
the preferred operating mode. Control is automatically switched to the Level Control mode (and 
respective sub mode, Constant or Diurnal) if the screened sewage flow rate to the Bioreactor 
(Bioreactor Feed Flow) is not available. 

If the Swing Zone 2 Level Transmitter (LIT-0510-110) is unavailable in either Permeate Flow 
Pacing or Level Control modes auto modes, control is switched to a Level Switch Control sub 
mode. 

Irrespective of the Permeate Pump auto control mode and sub mode, the Plant Permeate Demand is 
used to calculate a rolling time weighted average. The rolling time weighted average Permeate 
Demand (Permeate Demand Average) is used to smooth out the Permeate Demand calculation and 
avoid rapid changes in the number of MBR Trains in production and rapid change in permeate 
pump duty. The rolling time weighted average Permeate Demand is calculated for the time period 
of now (T0) to now minus X minutes (T0-X) (in L/s) where X is an Operator set time. 

It is noted that if the Permeate flow meters fail (FIT-0640-010/020/030/040/050/060) a backup 
Permeate Pump Speed auto control mode is not provided due to the variable effects of changing 
TMP and backpulsing operations. Note that a MBR train with an unavailable flow meter (FIT-
0640-010/020/030/040/050/060) shall be made unavailable, and therefore at least one of the MBR 
system Permeate flow meters must be available for the MBR system to operate in an auto mode. 
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Excess flows overflow to the MBR bypass system for clarification by Clarifier 4 (Refer Section 
10). 

The following control is applicable in any auto mode: 

 During high permeate flow demand, the Plant Permeate Demand setpoint is limited by the 
Permeate Production Max setpoint; 

 During low permeate flow demand, the Plant Permeate Demand setpoint is limited by the 
Permeate Production Min setpoint; 

 If the Swing Zone 2 High High Level is triggered an alarm is raised (Swing Zone 2 Level 
High High, Permeate Production Max) and all available trains are brought into duty and 
Permeate Pumps are operated for maximum production (Permeate Production Max). Upon 
the level falling below Swing Zone 2 High Level, Plant Permeate Demand control resumes; 

 If the Swing Zone 2 Low Low Level is triggered an alarm is raised (Swing Zone 2 Level Low 
Low Permeate Production Stopped) and all Permeate Pumps are stopped and all available 
trains are placed into standby. 

 If the MBR Feed Channel level High High is triggered an alarm is raised (MBR Feed 
Channel Level High High). Refer to Section 11.7.3. 

Additional level alarm notifications associated with the Swing Zone 2 Level Switch (LS-0510-110) 
are provided in Section 8.7.8.3. 

When a MBR Train is brought back online and the Inlet Penstock is opened, the Permeate Pump 
will only start after a PLC adjustable timer (Time Interval 1) has elapsed. This allows for flushing 
of the MBR train contents back to the Bioreactor prior to permeating preventing possible 
deterioration of effluent quality, particularly due to the re-solubilisation of phosphorous. 

Additionally when a MBR train is in standby, the tank is periodically aerated and flushed to 
prevent the settling of solids and to prevent high nutrient conditions from occurring, particularly 
due to the re-solubilisation of phosphorous. 

During flushing operations prior to starting of a train or when in standby, the MBR Feed flow is 
increased proportionally to prevent possible concentration of solids around the permeating 
membranes of duty trains. Refer to Section 11.7.3 for details. 

11.7.1.1. Permeate Flow Pacing Control 

In Flow Pacing mode the Plant Permeate Demand is calculated such that the permeate flow rate 
matches screened sewage flow to the Bioreactor, Bioreactor Feed Flow. The mode incorporates 
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flow and level control adjustment or trimming to maintain a setpoint liquid level in the Bioreactor 
Swing Zone 2 (LIT-0510-110). 

The pre-requisites for this sequence are: 

 The Bioreactor Feed Flow Average value is available; 

 At least one Membrane Train is available. 

The Plant Permeate Demand is the instantaneous flow setpoint for flow based control of the 
permeate pumps (Refer to GE Control documentation, Volume 2). When in Permeate Flow Pacing 
mode, the Plant Permeate Demand setpoint is calculated by the following equations: 

Plant Permeate Demand (L/s) = Bioreactor Feed Flow Average (L/s) * Level Trimming Factor 1 

The Plant Permeate Demand is then used to calalate the Permeate Demand Average (Section 
11.7.1) for the flow based control of the permeate pumps. 

The Bioreactor Feed Flow Average is the time weighted average screened sewage flow rate to the 
Stage 4 Bioreactor. In the case that the Bioreactor Feed Flowmeter (FIT-0260-010) fails, the 
Bioreactor Feed Flow Average is determined by a secondary calculation (Refer Section 5.7.5.2). If 
the Bioreactor Feed Flow Average is unavailable, an alarm is raised and auto control is switched to 
Level Control Mode (Section 11.7.1.2) and respective sub mode. 

The Level Trimming Factor 1 value is determined based on the measured level in the Bioreactor 
Swing Zone 2 (LIT-0510-110) and the Swing Zone 2 Level Setpoint. The Swing Zone 2 Level 
Setpoint is set from the selected level control sub mode, either Constant Level control or Diurnal 
Level Control (refer Section 11.7.1.3). 

The Level Trimming Factor 1 value is determined based on the difference between the Swing Zone 
2 Level Setpoint and the measured level in Swing Zone 2 (LIT-0510-110). Where the level 
difference is within a dead band range, the Plant Permeate Demand is matched with the Bioreactor 
Feed Flow. When the level difference exceeds the dead band range, the permeate production is 
adjusted proportionally to account for sudden peak and troughs in incoming flow and control lag. 
The Level Trimming Factor 1 is determined as follows: 

Level Difference (mm) 
(LIT-0510-110 – Swing Zone 2 
Level Setpoint) 

Level Trimming 
Factor 1 

Action 

+ 101mm 

(> +5%) 

1.7 Increase permeate production relative to Bioreactor 
Feed Flow 
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+ 51 to 100mm 

(+ 2.5 to 5%) 

1.35 Slightly increase permeate production relative to 
Bioreactor Feed Flow 

Within + 50 mm /- 
100mm 

(within  + 2.5/ -5%) 

1.0 Within the dead band, match permeate production 
with Bioreactor Feed Flow 

- 101 to 150mm 

(- 5 to 7.5%) 

0.9 Slightly decrease permeate production relative to 
Bioreactor Feed Flow 

- 151mm 

(< - 7.5%) 

0.7 Decrease permeate production relative to Bioreactor 
Feed Flow 

 

If Plant Permeate Demand is not met for a PLC set period, Time Interval 2, an alarm is raised, 
Plant Permeate Demand Not Met. If the instantaneous permeate flow is less than the demand, 
eventually the Bioreactor level will increase due to accumulation of screened sewage until 
overflow to Clarifier 4 from Swing Zone 2 (Refer Section 8.4.6). This condition is not expected 
under normal operation and would occur if the membrane system fails or abnormally high flows 
are received to the Bioreactor. If the instantaneous permeate flow exceeds the demand the 
Bioreactor level will decrease to Swing Zone 2 level low low and the MBR trains are placed into 
Standby (Refer Section 11.7.1 and GE Documentation Volume 2). 

Level Switch Control 

When the Swing Zone 2 Level Transmitter (LIT-0510-110) is unavailable the level sub mode is 
switched to Level Switch Control and an alarm is raised Level Switch Control. The Plant Permeate 
Demand and Level Trimming Factor 2 values are determined from the Swing Zone 2 level switch 
status (LS-0510-110). If the level switch is triggered for greater than a PLC set period, Time 
Interval 3, then Plant Permeate Demand is determined as follows. 

 

Swing Zone 2 Level 
(LS-0510-110) 

Plant Permeate 
Demand (L/s) 

Level Trimming 
Factor 2 

Action 

Level > High High Permeate Production 
Max 

Not applicable Force maximum 
permeate production 

Level > High = Bioreactor Feed Flow 
Average (L/s) * Level 
Trimming Factor 2 

1.25 Increase permeate 
production relative to 
Bioreactor Feed Flow 
Average 
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Swing Zone 2 Level 
(LS-0510-110) 

Plant Permeate 
Demand (L/s) 

Level Trimming 
Factor 2 

Action 

Low < Level < High = Bioreactor Feed Flow 
Average (L/s) * Level 
Trimming Factor 2 

1.0 Match permeate 
production with 
Bioreactor Feed Flow 
Average 

Level < Low = Bioreactor Feed Flow 
Aeverage (L/s) * Level 

Trimming Factor 2 

0.75 Decrease permeate 
production relative to 
Bioreactor Feed Flow 
Average 

Level < Low Low  0 Not applicable Place all trains into 
standby 

Note: 
- LS-0510-110 LSHH = 19.750mRL, LSH = 19.7000mRL, LSL = 18.600mRL, LSLL = 18.550mRL. 
- Level switch instrumentation is to be regularly maintained to ensure that any build-up of solids does not 
cause interference with switch operation. 

The Plant Permeate Demand is then used to calalate the Permeate Demand Average (Section 
11.7.1) for the flow based control of the permeate pumps. 

11.7.1.2. Level Control 

In this mode the Bioreactor level is controlled by proportional adjustment of the Plant Permeate 
Demand for flow control of the Permeate Pumps. The Plant Permeate Demand setpoint is 
calculated based on the measured Bioreactor Swing Zone 2 level (LIT-0510-110) relative to the 
required level setpoint, specified by either Constant level or Diurnal Level sub modes. 

The pre-requisites for this sequence are: 

 At least one Membrane Train is available 

If the Swing Zone 2 Level Transmitter (LIT-0510-110) is unavailable the level sub mode is 
switched to Level Switch Control (refer Level Switch Control below). 

The Plant Permeate Demand is the instantaneous flow setpoint for flow based control of the 
Permeate Pumps (Refer to GE Control documentation, Volume 2). When in Level Control mode, 
the Plant Permeate Demand setpoint is calculated by the following equations: 

Permeate Demand (L/s) = PP Min + ((PP Max– PP Min) * ((SZ2  – SZ2L) / (SZ2H – SZ2L)) 

Where: 
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PP Min = Plant Permeate Demand Min (L/s) 

PP Max = Plant Permeate Demand Max (L/s) 

SZ2 = Swing Zone 2 Level (LIT-0510-110) 

SZ2H = Swing Zone 2 High Level Setpoint (GE Tag LCH-0510-010) 

SZ2L = Swing Zone 2 Low Level Setpoint (GE Tag LCL-0510-010) 
 

The Permeate Production Max is the maximum permeate flow rate allowed for the membrane 
system and the Permeate Production Min is the minimum permeate flow rate allowed for the 
membrane system. The Swing Zone 2 Level is the measured level in Bioreactor Swing Zone 2 (LIT-
0510-110). The Swing Zone 2 High Level Setpoint and the Swing Zone 2 Low Level Setpoint are 
calculated as follows: 

Swing Zone 2 High Level Setpoint = Swing Zone 2 Level Setpoint + Level High Difference 

Swing Zone 2 Low Level Setpoint = Swing Zone 2 Level Setpoint - Level Low Difference 

The Plant Permeate Demand is then used to calalate the Permeate Demand Average (Section 
11.7.1) for the flow based control of the permeate pumps. 

The Swing Zone 2 Level Setpoint is dependent on the selected level control sub mode, either 
Constant Level control or Diurnal Level Control (refer Section 11.7.1.3). The Level High 
Difference and Level Low Difference are Operator setpoints. The value of these will impact the 
sensitivity of permeate flow control to deviations from the setpoint level. 

If Plant Permeate Production is not met for a PLC set period Time Interval 2, an alarm is raised, 
Plant Permeate Demand Not Met. If the instantaneous permeate flow is less than the demand, 
eventually the Bioreactor level will increase due to incoming sewage until overflow to Clarifier 4 
from Swing Zone 2 occurs (Refer Section 8.4.6). This condition is not expected under normal 
operation and would occur if the membrane system fails or abnormally high flows are received to 
the Bioreactor. If the instantaneous permeate flow exceeds the demand the Bioreactor level will 
decrease to level low low and the MBR trains are placed into Standby (Refer Section 11.7.1 and 
GE Documentation Volume 2). 

Level Switch Control 

When the Swing Zone 2 Level Transmitter (LIT-0510-110) is unavailable the level sub mode is 
switched to Level Switch Control and an alarm is raised Level Switch Control. The Plant Permeate 
Demand is determined from the Swing Zone 2 level switch status (LS-0510-110). If the level 
switch is triggered for greater than a PLC set period, Time Interval 3, then Plant Permeate Demand 
is determined as follows. 
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The flow setpoints for Permeate Production 1, 2 and 3 are Operator setpoints at the SCADA and 
should be set to provide reasonable permeate flow control during typical flow conditions to the 
plant. Upon high or low flow conditions, permeate production is forced to maximum or trains are 
placed in standby respectively. 

 

Swing Zone 2 Level 

(LS-0510-110) 

Plant Permeate Demand (L/s)  Action 

Level > High High Permeate Production Max Force maximum permeate 
production 

Level > High Permeate Production 3 High Permeate Production 

Low < Level < High Permeate Production 2 Moderate Permeate Production 

Level < Low Permeate Production 1 Low Permeate Production 

Level < Low Low  0 Place all trains into standby 

Note: 
- LS-0510-110 LSHH = 19.750mRL, LSH = 19.7000mRL, LSL = 18.600mRL, LSLL = 18.550mRL. 
- Level switch instrumentation is to be regularly maintained to ensure that any build-up of solids does not 
cause interference with switch operation. 

The Plant Permeate Demand is then used to calalate the Permeate Demand Average (Section 
11.7.1) for the flow based control of the permeate pumps. 

11.7.1.3. Constant and Diurnal Level Sub Modes 

Descriptions for the Constant and Diurnal level sub modes are provided below. Both of these sub 
modes apply to Permeate Flow Pacing mode and the Level Control mode. 

Constant Level 

In the Constant Level sub mode, the Operator specifies the desired constant Swing Zone 2 level 
(%) or Constant Level setpoint. The Swing Zone 2 Level Setpoint value is set to the specified 
Constant Level setpoint value for calculation of Plant Permeate Demand and Permeate Demand 
Average. 

Diurnal Level 

In the Diurnal Level Control mode, the Operator specifies level setpoints for each half hourly 
internal over the diurnal period. The Swing Zone 2 Level Setpoint value is set to the Diurnal Level 
setpoint value for that respective time of day for calculation of Plant Permeate Demand and 
Permeate Demand Average. Diurnal Level setpoints are as follows: 
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Time of 
Day 

Diurnal 
Level 

(mRL) 

Diurnal 
Level 
(%) 

Time of 
Day 

Diurnal 
Level 

(mRL) 

Diurnal 
Level 
(%) 

Time of 
Day 

Diurnal 
Level 

(mRL) 

Diurnal 
Level 
(%) 

Time of 
Day 

Diurnal 
Level 

(mRL) 

Diurnal 
Level 
(%) 

00:00 19.50 50.0 06:00 18.83 16.5 12:00 19.65 57.5 18:00 19.26 38.0 

00:30 19.45 47.5 06:30 18.86 18.0 12:30 19.65 57.5 18:30 19.20 35.0 

01:00 19.40 45.0 07:00 18.94 22.0 13:00 19.65 57.5 19:00 19.14 32.0 

01:30 19.35 42.5 07:30 19.02 26.0 13:30 19.60 55.0 19:30 19.22 36.0 

02:00 19.28 39.0 08:00 19.14 32.0 14:00 19.65 57.5 20:00 19.34 42.0 

02:30 19.20 35.0 08:30 19.28 39.0 14:30 19.60 55.0 20:30 19.46 48.0 

03:00 19.10 30.0 09:00 19.38 44.0 15:00 19.65 57.5 21:00 19.60 55.0 

03:30 18.98 24.0 09:30 19.45 47.5 15:30 19.60 55.0 21:30 19.65 57.5 

04:00 18.86 18.0 10:00 19.50 50.0 16:00 19.60 55.0 22:00 19.65 57.5 

04:30 18.80 15.0 10:30 19.53 51.5 16:30 19.52 51.0 22:30 19.62 56.0 

05:00 18.74 12.0 11:00 19.58 54.0 17:00 19.44 47.0 23:00 19.58 54.0 

05:30 18.74 12.0 11:30 19.62 56.0 17:30 19.34 42.0 23:30 19.54 52.0 

Note: 
- The values are selected for load balancing and best nutrient removal performance. 
- LIT-0510-110 Range is set to 0% for 18.500mRL and 100% for TOC 20.500mRL. 

11.7.2. Permeate Flow Measurement 

The Permeate Flow is calculated as the sum of the instantaneous permeate flows from each train 
(FIT-0640-010/020/030/040/050/060) minus the MBR instantaneous back pulse flow (FIT-0640-
110). If any of these permeate flow meters (FIT-0640-010/020/030/040/050/060) fail the respective 
train is made unavailable. 

A rolling time weighted average flow is used for monitoring purposes only. The rolling time 
weighted average of the measured flow is calculated to smooth out the flow and avoid rapid 
changes in flow which can occur when starting or stopping a permeate pump. The rolling time 
weighted average permeate flow is calculated for the time period of now (T0) to now minus Y 
minutes (T0-Y) (in L/s) where Y is an Operator set time. 

11.7.3. MBR Feed Control 

The MBR system is fed by MBR Feed Pumps (PU-0540-010/020/030/040/050) which are located 
in the Final Anoxic Zone. The mixed liquor is transferred to the MBR Feed Channel. The mixed 
liquor then overflows those MBR Inlet Penstocks that are open (PT-0640-013/023/033/043/053/ 
063) to each MBR train (MBR Trains 1-6). 
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The MBR feed flow rate is proportional to the permeate flow rate. The Plant Permeate Demand is 
used for auto Flow Paced control of the MBR Feed Pumps (Section 8.7.6.1). 

 The MBR Feed Channel is equipped with level switches (LS-0600-001 (High and High 
High)) which have the following functions:High-High Level (LS-0600-001 High High (GE 
Tag LAHH-0600-001)) triggers an alarm MBR Feed Channel High High, MBR Feed Pumps 
Stopped and all MBR Feed Pumps are stopped; 

 High Level (LS-0600-001 High (GE Tag LAH-0600-001)) triggers an alarm MBR Feed 
Channel Level High, and resets High High Level alarms. 

Refer to Section 8.7.6 and GE control documentation in Volume 2 for specific MBR Feed control 
requirements. 

Each MBR Train is fed mixed liquor from the MBR Feed Channel, and can be isolated from the 
channel by closing the MBR Inlet Penstock (PT-0640-013/023/033/043/053/063). A MBR train 
will constantly receive a feed of mixed liquor unless that MBR train is disabled for feed. This is 
done either manually or automatically when an MBR train is: 

 Disabled or taken out of service by the Operator; 

 Faulted or unavailable; 

 In standby; 

 Undergoing a CIP Maintenance or Recovery clean; 

 Being drained for maintenance. 

Refer to GE control documentation in Volume 2 for specific feed penstock control requirements. 

The MBR Feed control also allows for flushing of an MBR tank before starting permeate pumps or 
during standby aeration operations. The MBR Feed flow rate is increased proportionally to the 
number of duty trains plus the flushing train to prevent possible concentration of solids on duty 
membranes. When train flushing is occurring, the Target MBR Feed Flow (or GE Tag FX-0600-
FEED) is adjusted by a Recirc Factor which is calculated by the flowing equation: 

Recirc Factor = (Number of trains in the production cycle + 1) / (Number of trains in the 
production cycle) 

At all other times (when train flushing is not occurring) the Recirc Factor value is set to = 1. 

Refer to Section 8.7.6.1 for calculation of Target MBR Feed Flow and to the GE Documentation in 
Volume 2 for further control requirements. 
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11.7.4. MBR Blowers 

MBR aeration air is required for scouring solids from the membrane surface to reduce the build up 
of matter that results in fouling. The amount of air required varies in step changes proportional to 
the number of duty trains and permeate flow. 

The control of the MBR blowers is provided in Section 12 and in GE control documentation in 
Volume 2. 

11.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA. 

Refer to GE Control Documentation within Volume 2 for 
further setpoint parameters.Parameter 

Adjustable Range Initial 
Value* 

Access 
Level 

Tag Descriptor Unit Min Max 

Constant Level Constant Level Setpoint for Plant 
Permeate Demand calculation in 
Constant Level Control sub mode 

% 
(mRL) 

7.5 

(18.650) 

57.5 

(19.650) 

52.5 

(19.550) 

Engineer 

Diurnal Level Diurnal Level Setpoints for Plant 
Permeate Demand calculation in 
Diurnal Level Control sub mode 

% 
(mRL) 

7.5 

(18.650) 

57.5 

(19.650) 
Refer 
Section 
11.7.1.3 

Engineer 

Level Trimming 
Factor 1 

Level Trimming Factor in Permeate 
Flow Pacing mode, Constant or Diurnal 
Level sub modes 

integer 0.5 1.5 Refer 
Section 
11.7.1.1 

Engineer 

Level Trimming 
Factor 2 

Level Trimming Factor in Permeate 
Flow Pacing mode, Level Switch 
Control sub mode 

integer 0.5 1.5 Refer 
Section 
11.7.1.1 

Engineer 

Level High 
Difference 

Level difference above setpoint level at 
which maximum permeate production 
occurs 

% (mm) 0 (0) 25 (500) 10 (200) Engineer 

Level Low 
Difference 

Level difference below setpoint level at 
which minimum permeate production 
occurs 

% (mm) 0 (0) 25 (500) 10 (200) Engineer 

Permeate 
Production 1 

Plant Permeate Demand flow setpoint 
at Level Low when in Level Control 
mode, Level Switch Control sub mode 

L/s 0 1000 63 Engineer 
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Note (*): 
- LIT-0510-110 Range is set to 0% for 18.500mRL and 100% for TOC 20.500mRL. 
- LS-0510-110 LSHH = 19.750mRL, LSH = 19.7000mRL, LSL = 18.600mRL, LSLL = 18.550mRL 

11.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning. Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed. 

Refer to GE Control Documentation within Volume 2 for further PLC parameters. 

11.10. Interlocks and Faults 

Refer to GE documentation within Volume 2 for additional interlocks and faults. 

Permeate 
Production 2 

Plant Permeate Demand flow setpoint 
at Level Low to High when in Level 
Control mode, Level Switch Control 
sub mode 

L/s 0 1000 92 Engineer 

Permeate 
Production 3 

Plant Permeate Demand flow setpoint 
at Level High when in Level Control 
mode, Level Switch Control sub mode 

L/s 0 1000 137 Engineer 

Y Permeate Flow Rate Averaging Time mins 0 60 10 Operator 

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Permeate 
Production Max 

Maximum allowed Permeate Production for 
the Membrane System 

L/s 0 1000 829 

Permeate 
Production Min 

Minimum allowed Permeate Production for 
the Membrane System 

L/s 0 1000 40 

Time Interval 1 Permeate Pump Start Delay for train 
flushing. 

sec 0 600 300 

Time Interval 2 Delay to raise alarm for Plant Permeate 
Demand Not Met 

sec 0 600 300 

Time Interval 3 Delay to raise alarm and force Level Switch 
Control 

sec 0 60 10 

X Permeate Demand Average Averaging Time mins 0 30 7 
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Related Process Event Action 

No Bioreactor Feed 
Flow Average signal 
in Permeate Flow 
Pacing Mode 

Bioreactor Feed Flow Average signal unavailable 
when in Permeate Flow Pacing mode.  

Raise alarm and switch mode to Level 
Control Mode and respective sub mode 
(Constant or Diurnal Level Control) 

LIT-0510-110 fault in 
Permeate Flow 
Pacing mode 

Swing Zone 2 Level Indicating Transmitter (LIT-
0510-110) fails when in Permeate Flow Pacing 
mode and Constant or Diurnal Level sub modes..  

Level Switch Control sub mode forced for 
Permeate Flow Pacing control mode. 

LIT-0510-110 fault in 
Level Control mode 

Swing Zone 2 Level Indicating Transmitter (LIT-
0510-110) fails when in Level Control mode and 
Constant or Diurnal Level sub modes..  

Level Switch Control sub mode forced for 
Level Control mode. 

11.11. SCADA Alarms 

Refer to GE documentation within Volume 2 for additional alarms. 

Tag Name Description SCADA Priority 

PU-0640-210 

(ST41PU0640210dsThermistor) MBR Drain Pump Thermistor Fault 5 

PU-0640-210  

(ST41PU0640210dsIsolated) MBR Drain Pump Isolated 5 

PU-0640-210  

(ST41PU0640210dsLowFlow) MBR Drain Pump Low Flow Fault 5 

PU-0640-210  

(ST41PU0640210dsNotRemote) 
MBR Drain Pump Not Remote 5 

PU-0640-210  

(ST41PU0640210dsSimoFault) 
MBR Drain Pump Simocode Fault 5 

PU-0640-210  
(ST41PU0640210dsSimoWarn) 

MBR Drain Pump Simocode Warning 5 

PU-0640-210 
(ST41PU0640210dsF2Start) 

MBR Drain Pump Fail to Start/Stop 5 

PU-0640-210  
(ST41PU0640210dsEstop) 

MBR Drain Pump Emergency Stop 1 

PU-0640-210  
(ST41PU0640210dsTOLoad) 

MBR Drain Pump Thermal Overload 5 

PU-0640-210  

(ST41MCCPB1dsPB017) 
MBR Drain Pump Comms Fault 5 

PU-0640-010  

(ST41PU0640010dsF2Start) 
MBR1 Permeate Pump 1 Fail to Start/Stop 5 
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PU-0640-010  
(ST41PU0640010dsEstop) 

MBR1 Permeate Pump 1 Emergency Stop 1 

PU-0640-010  
(ST41PU0640010dsThermistor) 

MBR1 Permeate Pump 1 Thermistor Fault 5 

PU-0640-010  

(ST41PU0640010dsVSDFault) 
MBR1 Permeate Pump 1 VSD Fault 5 

PU-0640-010  

(ST41PU0640010dsIsolated) 
MBR1 Permeate Pump 1 Isolated 5 

PU-0640-010  

(ST41PU0640010dsNotRemote) 
MBR1 Permeate Pump 1 Not Remote 5 

PU-0640-010 

(ST41MBR1PNdsPN085) 
MBR1 Permeate Pump 1 Drive Comms Fault 5 

PU-0640-020  

(ST41PU0640020dsF2Start) 
MBR1 Permeate Pump 2 Fail to Start/Stop 5 

PU-0640-020  
(ST41PU0640020dsEstop) 

MBR1 Permeate Pump 2 Emergency Stop 1 

PU-0640-020  
(ST41PU0640020dsThermistor) 

MBR1 Permeate Pump 2 Thermistor Fault 5 

PU-0640-020  
(ST41PU0640020dsVSDFault) 

MBR1 Permeate Pump 2 VSD Fault 5 

PU-0640-020  
(ST41PU0640020dsIsolated) 

MBR1 Permeate Pump 2 Isolated 5 

PU-0640-020  

(ST41PU0640020dsNotRemote) 
MBR1 Permeate Pump 2 Not Remote 5 

PU-0640-020 

(ST41MBR1PNdsPN104) 
MBR1 Permeate Pump 2 Drive Comms Fault 5 

PU-0640-030 

 (ST41PU0640030dsF2Start) 
MBR1 Permeate Pump 3 Fail to Start/Stop 5 

PU-0640-030  

(ST41PU0640030dsEstop) 
MBR1 Permeate Pump 3 Emergency Stop 1 

PU-0640-030  

(ST41PU0640030dsThermistor) 
MBR1 Permeate Pump 3 Thermistor Fault 5 

PU-0640-030  
(ST41PU0640030dsVSDFault) 

MBR1 Permeate Pump 3 VSD Fault 5 

PU-0640-030  
(ST41PU0640030dsIsolated) 

MBR1 Permeate Pump 3 Isolated 5 
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PU-0640-030  
(ST41PU0640030dsNotRemote) 

MBR1 Permeate Pump 3 Not Remote 5 

PU-0640-030 
(ST41MBR1PNdsPN086) 

MBR1 Permeate Pump 3 Drive Comms Fault 5 

PU-0640-040  

(ST41PU0640040dsF2Start) 
MBR1 Permeate Pump 4 Fail to Start/Stop 5 

PU-0640-040  

(ST41PU0640040dsEstop) 
MBR1 Permeate Pump 4 Emergency Stop 1 

PU-0640-040  

(ST41PU0640040dsThermistor) 
MBR1 Permeate Pump 4 Thermistor Fault 5 

PU-0640-040  

(ST41PU0640040dsVSDFault) 
MBR1 Permeate Pump 4 VSD Fault 5 

PU-0640-040  

(ST41PU0640040dsIsolated) 
MBR1 Permeate Pump 4 Isolated 5 

PU-0640-040  
(ST41PU0640040dsNotRemote) 

MBR1 Permeate Pump 4 Not Remote 5 

PU-0640-040 
(ST41MBR1PNdsPN105) 

MBR1 Permeate Pump 4 Drive Comms Fault 5 

PU-0640-050  
(ST41PU0640050dsF2Start) 

MBR1 Permeate Pump 5 Fail to Start/Stop 5 

PU-0640-050  
(ST41PU0640050dsEstop) 

MBR1 Permeate Pump 5 Emergency Stop 1 

PU-0640-050  

(ST41PU0640050dsThermistor) 
MBR1 Permeate Pump 5 Thermistor Fault 5 

PU-0640-050  

(ST41PU0640050dsVSDFault) 
MBR1 Permeate Pump 5 VSD Fault 5 

PU-0640-050  

(ST41PU0640050dsIsolated) 
MBR1 Permeate Pump 5 Isolated 5 

PU-0640-050  

(ST41PU0640050dsNotRemote) 
MBR1 Permeate Pump 5 Not Remote 5 

PU-0640-050 

(ST41MBR1PNdsPN087) 
MBR1 Permeate Pump 5 Drive Comms Fault 5 

PU-0640-060  
(ST41PU0640060dsF2Start) 

MBR1 Permeate Pump 6 Fail to Start/Stop 5 

PU-0640-060  
(ST41PU0640060dsEstop) 

MBR1 Permeate Pump 6 Emergency Stop 1 
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PU-0640-060  
(ST41PU0640060dsThermistor) 

MBR1 Permeate Pump 6 Thermistor Fault 5 

PU-0640-060  
(ST41PU0640060dsVSDFault) 

MBR1 Permeate Pump 6 VSD Fault 5 

PU-0640-060  

(ST41PU0640060dsIsolated) 
MBR1 Permeate Pump 6 Isolated 5 

PU-0640-060  

(ST41PU0640060dsNotRemote) 
MBR1 Permeate Pump 6 Not Remote 5 

PU-0640-060 

(ST41MBR1PNdsPN106) 
MBR1 Permeate Pump 6 Drive Comms Fault 5 

PU-0640-110  

(ST41PU0640110dsF2Start) 
MBR1 Backpulse Pump 1 Fail to Start/Stop 5 

PU-0640-110  

(ST41PU0640110dsEstop) 
MBR1 Backpulse Pump 1 Emergency Stop 1 

PU-0640-110  
(ST41PU0640110dsThermistor) 

MBR1 Backpulse Pump 1 Thermistor Fault 5 

PU-0640-110  
(ST41PU0640110dsVSDFault) 

MBR1 Backpulse Pump 1 VSD Fault 5 

PU-0640-110  
(ST41PU0640110dsIsolated) 

MBR1 Backpulse Pump 1 Isolated 5 

PU-0640-110  
(ST41PU0640110dsNotRemote) 

MBR1 Backpulse Pump 1 Not Remote 5 

PU-0640-110 

(ST41PU0640110dsProcessHiFlow) 
MBR1 Backpulse Pump 1 High Flow 5 

PU-0640-110  

(ST41PU0640110dsProcessLoFlow) 
MBR1 Backpulse Pump 1 Low Flow 5 

PU-0640-110  

(ST41PU0640110dsProcessHiPress) 
MBR1 Backpulse Pump 1 High Pressure 5 

PU-0640-110 

(ST41MBR1PNdsPN088) 
MBR1 Backpulse Pump 1 Drive Comms Fault 5 

PU-0640-120  

(ST41PU0640120dsF2Start) 
MBR1 Backpulse Pump 2 Fail to Start/Stop 5 

PU-0640-120  
(ST41PU0640120dsEstop) 

MBR1 Backpulse Pump 2 Emergency Stop 1 

PU-0640-120  
(ST41PU0640120dsThermistor) 

MBR1 Backpulse Pump 2 Thermistor Fault 5 
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PU-0640-120  
(ST41PU0640120dsVSDFault) 

MBR1 Backpulse Pump 2 VSD Fault 5 

PU-0640-120  
(ST41PU0640120dsIsolated) 

MBR1 Backpulse Pump 2 Isolated 5 

PU-0640-120  

(ST41PU0640120dsNotRemote) 
MBR1 Backpulse Pump 2 Not Remote 5 

PU-0640-120  

(ST41PU0640120dsProcessHiFlow) 
MBR1 Backpulse Pump 2 High Flow 5 

PU-0640-120  

(ST41PU0640120dsProcessLoFlow) 
MBR1 Backpulse Pump 2 Low Flow 5 

PU-0640-120  

(ST41PU0640120dsProcessHiPress) 
MBR1 Backpulse Pump 2 High Pressure 5 

PU-0640-120 

(ST41MBR1PNdsPN107) 
MBR1 Backpulse Pump 2 Drive Comms Fault 5 

PU-0640-110/120 
(ST41MBR1BPAUTOdsAvailable) 

MBR1 Backpulse Pumpstation Unavailable for 
Automatic 

5 

PU-0640-110/120 
(ST41MBR1BPAUTOdsTMPHighLimitAct) 

MBR1 Backpulse Pumpstation Transmembrane 
Pressure High Limiting Active 

1 

PS-0640-110 
(ST41PSH0640110dsAlarm) 

MBR1 Backpulse PS Pressure High Switch 
Alarm 

5 

FIT-0640-110  
(ST41FIT0640110dsInvalid) 

MBR1 Backpulse Flow Signal Invalid 5 

FIT-0640-110  

(ST41FIT0640110dsLoLo) 
MBR1 Backpulse Flow Low Low 5 

FIT-0640-110  

(ST41FIT0640110dsLo) 
MBR1 Backpulse Flow Low 7 

FIT-0640-110  

(ST41FIT0640110dsHi) 
MBR1 Backpulse Flow High 7 

FIT-0640-110  

(ST41FIT0640110dsHiHi) 
MBR1 Backpulse Flow High High 5 

VCA-0640-010 

(ST41VCA0640010dsF2Open) 
MBR1 Train 1 Permeate Control Valve Fail to 
Open 

5 

VCA-0640-010  
(ST41VCA0640010dsF2Close) 

MBR1 Train 1 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-011  
(ST41VCA0640011dsF2Open) 

MBR1 Train 1 Aeration Control Valve 1 Fail to 
Open 

5 
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VCA-0640-011  
(ST41VCA0640011dsF2Close) 

MBR1 Train 1 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-012  
(ST41VCA0640012dsF2Open) 

MBR1 Train 1 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-012  

(ST41VCA0640012dsF2Close) 
MBR1 Train 1 Aeration Control Valve 2 Fail to 
Close 

5 

VCA-0640-011/012 

(ST41MBR1TR1AUTOdsAerationF2Close) 
MBR1 Train 1 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-001 

(ST41FSL0650001dsAlarm) 
MBR1 Train 1 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-013 

(ST41PT0640013dsF2Open) 
MBR1 Train 1 Inlet Weir Penstock Fail to Open 5 

PT-0640-013  

(ST41PT0640013dsF2Close) 
MBR1 Train 1 Inlet Weir Penstock Fail to Close 5 

PT-0640-013  
(ST41PT0640013dsRotorkFault) 

MBR1 Train 1 Inlet Weir Penstock Rotork Fault 5 

PT-0640-013  
(ST41PT0640013dsBattery) 

MBR1 Train 1 Inlet Weir Penstock Battery Low 5 

PT-0640-013  
(ST41PT0640013dsNotRemote) 

MBR1 Train 1 Inlet Weir Penstock Not Remote 5 

VCA-0640-018 
(ST41VCA0640018dsF2Open) 

MBR1 Train 1 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-018  

(ST41VCA0640018dsF2Close) 
MBR1 Train 1 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR1AUTOdsBackpFaultRelax MBR1 Train 1 Backpulse Seqeunce Fault - Goto 
Relax 

5 

ST41MBR1TR1AUTOdsBackpFaultShut MBR1 Train 1 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-019 

(ST41VCA0640019dsF2Open) 
MBR1 Train 1 Drain Control Valve Fail to Open 5 

VCA-0640-019  

(ST41VCA0640019dsF2Close) 
MBR1 Train 1 Drain Control Valve Fail to Close 5 

AIT-0640-010  
(ST41AIT0640010dsInvalid) 

MBR1 Train 1 Permeate Turbidity Signal Invalid 1 

AIT-0640-010  
(ST41AIT0640010dsHi) 

MBR1 Train 1 Permeate Turbidity High 5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 304 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 291 

Tag Name Description SCADA Priority 

AIT-0640-010  
(ST41AIT0640010dsHiHi) 

MBR1 Train 1 Permeate Turbidity High High 1 

FS-0640-010 
(ST41FSL0640010dsAlarm) 

MBR1 Train 1 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-010  

(ST41FIT0640010dsInvalid) 
MBR1 Train 1 Permeate Header Flow Signal 
Invalid 

5 

FIT-0640-010  

(ST41FIT0640010dsLoLo) 
MBR1 Train 1 Permeate Header Flow Low Low 5 

FIT-0640-010  

(ST41FIT0640010dsLo) 
MBR1 Train 1 Permeate Header Flow Low 5 

FIT-0640-010  

(ST41FIT0640010dsHi) 
MBR1 Train 1 Permeate Header Flow High 5 

FIT-0640-010  

(ST41FIT0640010dsHiHi) 
MBR1 Train 1 Permeate Header Flow High High 5 

PIT-0640-010  
(ST41PIT0640010dsInvalid) 

MBR1 Train 1 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-010  
(ST41PIT0640010dsHiHi) 

MBR1 Train 1 Permeate Header Pressure High 
High 

1 

LIT-0640-010  
(ST41LIT0640010dsInvalid) 

MBR1 Train 1 Level Transmitter Signal Invalid 5 

LIT-0640-010  
(ST41LIT0640010dsLoLo) 

MBR1 Train 1 Level Transmitter Low Low 5 

LIT-0640-010  

(ST41LIT0640010dsLo) 
MBR1 Train 1 Level Transmitter Low 5 

LIT-0640-010  

(ST41LIT0640010dsHi) 
MBR1 Train 1 Level Transmitter High 5 

LIT-0640-010  

(ST41LIT0640010dsHiHi) 
MBR1 Train 1 Level Transmitter High High 5 

LS-0640-010 

(ST41LSH0640010dsAlarm) 
MBR1 Train 1 Level High Switch Alarm 5 

LS-0640-010  

(ST41LSHH0640010dsAlarm) 
MBR1 Train 1 Level High High Switch Alarm 1 

LS-0640-010  
(ST41LSL0640010dsAlarm) 

MBR1 Train 1 Level Low Switch Alarm 5 

LS-0640-010  
(ST41LSLL0640010dsAlarm) 

MBR1 Train 1 Level Low Low Switch Alarm 1 
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PIT-0640-010 
(ST41TMP0640010dsLoLo) 

MBR1 Train 1 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-010  
(ST41TMP0640010dsLo) 

MBR1 Train 1 Trans Membrane Pressure Low 5 

PIT-0640-010  

(ST41TMP0640010dsHi) 
MBR1 Train 1 Trans Membrane Pressure High 5 

PIT-0640-010  

(ST41TMP0640010dsHiHi) 
MBR1 Train 1 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR1AUTOdsRelaxFault MBR1 Train 1 Relax Sequence Fault 5 

ST41MBR1TR1AUTOdsProdFault MBR1 Train 1 Production Sequence Fault 1 

ST41MBR1TR1AUTOdsMCleanFault MBR1 Train 1 Maintenance Clean Sequence 
Fault 

5 

ST41MBR1TR1AUTOdsMCleanAborted MBR1 Train 1 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR1AUTOdsMCDelayAbort MBR1 Train 1 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR1AUTOdsRCleanFault MBR1 Train 1 Recovery Clean Fault 5 

ST41MBR1TR1AUTOdsRCleanAborted MBR1 Train 1 Recovery Clean Aborted 5 

ST41MBR1TR1AUTOdsRCleanNeuFail MBR1 Train 1 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR1AUTOdsNeutralFault MBR1 Train 1 Neutralisation Sequence Fault 5 

ST41MBR1TR1AUTOdsNeutralAborted MBR1 Train 1 Neutralisation Sequence Aborted 5 

VCA-0640-020  
(ST41VCA0640020dsF2Open) 

MBR1 Train 2 Permeate Control Valve Fail to 
Open 

5 

VCA-0640-020  
(ST41VCA0640020dsF2Close) 

MBR1 Train 2 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-021  

(ST41VCA0640021dsF2Open) 
MBR1 Train 2 Aeration Control Valve 1 Fail to 
Open 

5 

VCA-0640-021 

 (ST41VCA0640021dsF2Close) 
MBR1 Train 2 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-022  

(ST41VCA0640022dsF2Open) 
MBR1 Train 2 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-022  

(ST41VCA0640022dsF2Close) 
MBR1 Train 2 Aeration Control Valve 2 Fail to 
Close 

5 
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(ST41MBR1TR2AUTOdsAerationF2Close) MBR1 Train 2 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-002 
(ST41FSL0650002dsAlarm) 

MBR1 Train 2 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-023 

(ST41PT0640023dsF2Open) 
MBR1 Train 2 Inlet Weir Penstock Fail to Open 5 

PT-0640-023  

(ST41PT0640023dsF2Close) 
MBR1 Train 2 Inlet Weir Penstock Fail to Close 5 

PT-0640-023  

(ST41PT0640023dsRotorkFault) 
MBR1 Train 2 Inlet Weir Penstock Rotork Fault 5 

PT-0640-023 

(ST41PT0640023dsBattery) 
MBR1 Train 2 Inlet Weir Penstock Battery Low 5 

PT-0640-023  

(ST41PT0640023dsNotRemote) 
MBR1 Train 2 Inlet Weir Penstock Not Remote 5 

VCA-0640-028 
(ST41VCA0640028dsF2Open) 

MBR1 Train 2 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-028  
(ST41VCA0640028dsF2Close) 

MBR1 Train 2 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR2AUTOdsBackpFaultRelax MBR1 Train 2 Backpulse Seqeunce Fault - Goto 
Relax 

5 

ST41MBR1TR2AUTOdsBackpFaultShut MBR1 Train 2 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-029  

(ST41VCA0640029dsF2Open) 
MBR1 Train 2 Drain Control Valve Fail to Open 5 

VCA-0640-029  

(ST41VCA0640029dsF2Close) 
MBR1 Train 2 Drain Control Valve Fail to Close 5 

AIT-0640-020  

(ST41AIT0640020dsInvalid) 
MBR1 Train 2 Permeate Turbidity Signal Invalid 1 

AIT-0640-020  

(ST41AIT0640020dsHi) 
MBR1 Train 2 Permeate Turbidity High 5 

AIT-0640-020  

(ST41AIT0640020dsHiHi) 
MBR1 Train 2 Permeate Turbidity High High 1 

FS-0640-020  
(ST41FSL0640020dsAlarm) 

MBR1 Train 2 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-020  
(ST41FIT0640020dsInvalid) 

MBR1 Train 2 Permeate Header Flow Signal 
Invalid 

5 
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FIT-0640-020  
(ST41FIT0640020dsLoLo) 

MBR1 Train 2 Permeate Header Flow Low Low 5 

FIT-0640-020  
(ST41FIT0640020dsLo) 

MBR1 Train 2 Permeate Header Flow Low 5 

FIT-0640-020  

(ST41FIT0640020dsHi) 
MBR1 Train 2 Permeate Header Flow High 5 

FIT-0640-020  

(ST41FIT0640020dsHiHi) 
MBR1 Train 2 Permeate Header Flow High High 5 

PIT-0640-020  

(ST41PIT0640020dsInvalid) 
MBR1 Train 2 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-020  

(ST41PIT0640020dsHiHi) 
MBR1 Train 2 Permeate Header Pressure High 
High 

1 

LIT-0640-020  

(ST41LIT0640020dsInvalid) 
MBR1 Train 2 Level Transmitter Signal Invalid 5 

LIT-0640-020  
(ST41LIT0640020dsLoLo) 

MBR1 Train 2 Level Transmitter Low Low 5 

LIT-0640-020  
(ST41LIT0640020dsLo) 

MBR1 Train 2 Level Transmitter Low 5 

LIT-0640-020  
(ST41LIT0640020dsHi) 

MBR1 Train 2 Level Transmitter High 5 

LIT-0640-020  
(ST41LIT0640020dsHiHi) 

MBR1 Train 2 Level Transmitter High High 5 

LS-0640-020  

(ST41LSH0640020dsAlarm) 
MBR1 Train 2 Level High Switch Alarm 5 

LS-0640-020  

(ST41LSHH0640020dsAlarm) 
MBR1 Train 2 Level High High Switch Alarm 1 

LS-0640-020  

(ST41LSL0640020dsAlarm) 
MBR1 Train 2 Level Low Switch Alarm 5 

LS-0640-020  

(ST41LSLL0640020dsAlarm) 
MBR1 Train 2 Level Low Low Switch Alarm 1 

PIT-0640-020  

(ST41TMP0640020dsLoLo) 
MBR1 Train 2 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-020  
(ST41TMP0640020dsLo) 

MBR1 Train 2 Trans Membrane Pressure Low 5 

PIT-0640-020  
(ST41TMP0640020dsHi) 

MBR1 Train 2 Trans Membrane Pressure High 5 
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PIT-0640-020  
(ST41TMP0640020dsHiHi) 

MBR1 Train 2 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR2AUTOdsRelaxFault MBR1 Train 2 Relax Sequence Fault 5 

ST41MBR1TR2AUTOdsProdFault MBR1 Train 2 Production Sequence Fault 1 

ST41MBR1TR2AUTOdsMCleanFault MBR1 Train 2 Maintenance Clean Sequence 
Fault 

5 

ST41MBR1TR2AUTOdsMCleanAborted MBR1 Train 2 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR2AUTOdsMCDelayAbort MBR1 Train 2 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR2AUTOdsRCleanFault MBR1 Train 2 Recovery Clean Fault 5 

ST41MBR1TR2AUTOdsRCleanAborted MBR1 Train 2 Recovery Clean Aborted 5 

ST41MBR1TR2AUTOdsRCleanNeuFail MBR1 Train 2 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR2AUTOdsNeutralFault MBR1 Train 2 Neutralisation Sequence Fault 5 

ST41MBR1TR2AUTOdsNeutralAborted MBR1 Train 2 Neutralisation Sequence Aborted 5 

VCA-0640-030  

(ST41VCA0640030dsF2Open) 
MBR1 Train 3 Permeate Control Valve Fail to 
Open 

5 

VCA-0640-030  

(ST41VCA0640030dsF2Close) 
MBR1 Train 3 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-031  
(ST41VCA0640031dsF2Open) 

MBR1 Train 3 Aeration Control Valve 1 Fail to 
Open 

5 

VCA-0640-031  
(ST41VCA0640031dsF2Close) 

MBR1 Train 3 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-032  
(ST41VCA0640032dsF2Open) 

MBR1 Train 3 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-032 

(ST41VCA0640032dsF2Close) 
MBR1 Train 3 Aeration Control Valve 2 Fail to 
Close 

5 

VCA-0640-031/032 

(ST41MBR1TR3AUTOdsAerationF2Close) 
MBR1 Train 3 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-003 

(ST41FSL0650003dsAlarm) 
MBR1 Train 3 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-033  

(ST41PT0640033dsF2Open) 
MBR1 Train 3 Inlet Weir Penstock Fail to Open 5 
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PT-0640-033  
(ST41PT0640033dsF2Close) 

MBR1 Train 3 Inlet Weir Penstock Fail to Close 5 

PT-0640-033  
(ST41PT0640033dsRotorkFault) 

MBR1 Train 3 Inlet Weir Penstock Rotork Fault 5 

PT-0640-033  

(ST41PT0640033dsBattery) 
MBR1 Train 3 Inlet Weir Penstock Battery Low 5 

PT-0640-033  

(ST41PT0640033dsNotRemote) 
MBR1 Train 3 Inlet Weir Penstock Not Remote 5 

VCA-0640-038  

(ST41VCA0640038dsF2Open) 
MBR1 Train 3 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-038  

(ST41VCA0640038dsF2Close) 
MBR1 Train 3 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR3AUTOdsBackpFaultRelax MBR1 Train 3 Backpulse Seqeunce Fault - Goto 
Relax 

5 

ST41MBR1TR3AUTOdsBackpFaultShut MBR1 Train 3 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-039  
(ST41VCA0640039dsF2Open) 

MBR1 Train 3 Drain Control Valve Fail to Open 5 

VCA-0640-039  
(ST41VCA0640039dsF2Close) 

MBR1 Train 3 Drain Control Valve Fail to Close 5 

AIT-0640-030  
(ST41AIT0640030dsInvalid) 

MBR1 Train 3 Permeate Turbidity Signal Invalid 1 

AIT-0640-030  

(ST41AIT0640030dsHi) 
MBR1 Train 3 Permeate Turbidity High 5 

AIT-0640-030  

(ST41AIT0640030dsHiHi) 
MBR1 Train 3 Permeate Turbidity High High 1 

FS-0640-030 

(ST41FSL0640030dsAlarm) 
MBR1 Train 3 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-030  

(ST41FIT0640030dsInvalid) 
MBR1 Train 3 Permeate Header Flow Signal 
Invalid 

5 

FIT-0640-030  

(ST41FIT0640030dsLoLo) 
MBR1 Train 3 Permeate Header Flow Low Low 5 

FIT-0640-030  
(ST41FIT0640030dsLo) 

MBR1 Train 3 Permeate Header Flow Low 5 

FIT-0640-030  
(ST41FIT0640030dsHi) 

MBR1 Train 3 Permeate Header Flow High 5 
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FIT-0640-030  
(ST41FIT0640030dsHiHi) 

MBR1 Train 3 Permeate Header Flow High High 5 

PIT-0640-030  
(ST41PIT0640030dsInvalid) 

MBR1 Train 3 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-030  

(ST41PIT0640030dsHiHi) 
MBR1 Train 3 Permeate Header Pressure High 
High 

1 

LIT-0640-030  

(ST41LIT0640030dsInvalid) 
MBR1 Train 3 Level Transmitter Signal Invalid 5 

LIT-0640-030  

(ST41LIT0640030dsLoLo) 
MBR1 Train 3 Level Transmitter Low Low 5 

LIT-0640-030  

(ST41LIT0640030dsLo) 
MBR1 Train 3 Level Transmitter Low 5 

LIT-0640-030  

(ST41LIT0640030dsHi) 
MBR1 Train 3 Level Transmitter High 5 

LIT-0640-030  
(ST41LIT0640030dsHiHi) 

MBR1 Train 3 Level Transmitter High High 5 

LS-0640-030 
(ST41LSH0640030dsAlarm) 

MBR1 Train 3 Level High Switch Alarm 5 

LS-0640-030  
(ST41LSHH0640030dsAlarm) 

MBR1 Train 3 Level High High Switch Alarm 1 

LS-0640-030  
(ST41LSL0640030dsAlarm) 

MBR1 Train 3 Level Low Switch Alarm 5 

LS-0640-030  

(ST41LSLL0640030dsAlarm) 
MBR1 Train 3 Level Low Low Switch Alarm 1 

PIT-0640-030  

(ST41TMP0640030dsLoLo) 
MBR1 Train 3 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-030  

(ST41TMP0640030dsLo) 
MBR1 Train 3 Trans Membrane Pressure Low 5 

PIT-0640-030  

(ST41TMP0640030dsHi) 
MBR1 Train 3 Trans Membrane Pressure High 5 

PIT-0640-030  

(ST41TMP0640030dsHiHi) 
MBR1 Train 3 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR3AUTOdsRelaxFault MBR1 Train 3 Relax Sequence Fault 5 

ST41MBR1TR3AUTOdsProdFault MBR1 Train 3 Production Sequence Fault 1 

ST41MBR1TR3AUTOdsMCleanFault MBR1 Train 3 Maintenance Clean Sequence 
Fault 

5 
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ST41MBR1TR3AUTOdsMCleanAborted MBR1 Train 3 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR3AUTOdsMCDelayAbort MBR1 Train 3 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR3AUTOdsRCleanFault MBR1 Train 3 Recovery Clean Fault 5 

ST41MBR1TR3AUTOdsRCleanAborted MBR1 Train 3 Recovery Clean Aborted 5 

ST41MBR1TR3AUTOdsRCleanNeuFail MBR1 Train 3 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR3AUTOdsNeutralFault MBR1 Train 3 Neutralisation Sequence Fault 5 

ST41MBR1TR3AUTOdsNeutralAborted MBR1 Train 3 Neutralisation Sequence Aborted 5 

VCA-0640-040  

(ST41VCA0640040dsF2Open) 
MBR1 Train 4 Permeate Control Valve Fail to 
Open 

5 

VCA-0640-040  

(ST41VCA0640040dsF2Close) 
MBR1 Train 4 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-041  

(ST41VCA0640041dsF2Open) 
MBR1 Train 4 Aeration Control Valve 1 Fail to 
Open 

5 

VCA-0640-041  

(ST41VCA0640041dsF2Close) 
MBR1 Train 4 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-042 
(ST41VCA0640042dsF2Open) 

MBR1 Train 4 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-042 
(ST41VCA0640042dsF2Close) 

MBR1 Train 4 Aeration Control Valve 2 Fail to 
Close 

5 

VCA-0640-041/042 
(ST41MBR1TR4AUTOdsAerationF2Close) 

MBR1 Train 4 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-004 
(ST41FSL0650004dsAlarm) 

MBR1 Train 4 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-043  

(ST41PT0640043dsF2Open) 
MBR1 Train 4 Inlet Weir Penstock Fail to Open 5 

PT-0640-043  

(ST41PT0640043dsF2Close) 
MBR1 Train 4 Inlet Weir Penstock Fail to Close 5 

PT-0640-043  

(ST41PT0640043dsRotorkFault) 
MBR1 Train 4 Inlet Weir Penstock Rotork Fault 5 

PT-0640-043  

(ST41PT0640043dsBattery) 
MBR1 Train 4 Inlet Weir Penstock Battery Low 5 
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PT-0640-043  
(ST41PT0640043dsNotRemote) 

MBR1 Train 4 Inlet Weir Penstock Not Remote 5 

VCA-0640-048  
(ST41VCA0640048dsF2Open) 

MBR1 Train 4 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-048  

(ST41VCA0640048dsF2Close) 
MBR1 Train 4 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR4AUTOdsBackpFaultRelax MBR1 Train 4 Backpulse Seqeunce Fault - Goto 
Relax 

5 

ST41MBR1TR4AUTOdsBackpFaultShut MBR1 Train 4 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-049  

(ST41VCA0640049dsF2Open) 
MBR1 Train 4 Drain Control Valve Fail to Open 5 

VCA-0640-049  

(ST41VCA0640049dsF2Close) 
MBR1 Train 4 Drain Control Valve Fail to Close 5 

AIT-0640-040  
(ST41AIT0640040dsInvalid) 

MBR1 Train 4 Permeate Turbidity Signal Invalid 1 

AIT-0640-040  
(ST41AIT0640040dsHi) 

MBR1 Train 4 Permeate Turbidity High 5 

AIT-0640-040  
(ST41AIT0640040dsHiHi) 

MBR1 Train 4 Permeate Turbidity High High 1 

FS-0640-040 
(ST41FSL0640040dsAlarm) 

MBR1 Train 4 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-040  

(ST41FIT0640040dsInvalid) 
MBR1 Train 4 Permeate Header Flow Signal 
Invalid 

5 

FIT-0640-040  

(ST41FIT0640040dsLoLo) 
MBR1 Train 4 Permeate Header Flow Low Low 5 

FIT-0640-040  

(ST41FIT0640040dsLo) 
MBR1 Train 4 Permeate Header Flow Low 5 

FIT-0640-040  

(ST41FIT0640040dsHi) 
MBR1 Train 4 Permeate Header Flow High 5 

FIT-0640-040  

(ST41FIT0640040dsHiHi) 
MBR1 Train 4 Permeate Header Flow High High 5 

PIT-0640-040  
(ST41PIT0640040dsInvalid) 

MBR1 Train 4 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-040  
(ST41PIT0640040dsHiHi) 

MBR1 Train 4 Permeate Header Pressure High 
High 

1 
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LIT-0640-040  
(ST41LIT0640040dsInvalid) 

MBR1 Train 4 Level Transmitter Signal Invalid 5 

LIT-0640-040  
(ST41LIT0640040dsLoLo) 

MBR1 Train 4 Level Transmitter Low Low 5 

LIT-0640-040  

(ST41LIT0640040dsLo) 
MBR1 Train 4 Level Transmitter Low 5 

LIT-0640-040  

(ST41LIT0640040dsHi) 
MBR1 Train 4 Level Transmitter High 5 

LIT-0640-040  

(ST41LIT0640040dsHiHi) 
MBR1 Train 4 Level Transmitter High High 5 

LS-0640-040  

(ST41LSH0640040dsAlarm) 
MBR1 Train 4 Level High Switch Alarm 5 

LS-0640-040  

(ST41LSHH0640040dsAlarm) 
MBR1 Train 4 Level High High Switch Alarm 1 

LS-0640-040  
(ST41LSL0640040dsAlarm) 

MBR1 Train 4 Level Low Switch Alarm 5 

LS-0640-040  
(ST41LSLL0640040dsAlarm) 

MBR1 Train 4 Level Low Low Switch Alarm 1 

PIT-0640-040  
(ST41TMP0640040dsLoLo) 

MBR1 Train 4 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-040  
(ST41TMP0640040dsLo) 

MBR1 Train 4 Trans Membrane Pressure Low 5 

PIT-0640-040  

(ST41TMP0640040dsHi) 
MBR1 Train 4 Trans Membrane Pressure High 5 

PIT-0640-040  

(ST41TMP0640040dsHiHi) 
MBR1 Train 4 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR4AUTOdsRelaxFault MBR1 Train 4 Relax Sequence Fault 5 

ST41MBR1TR4AUTOdsProdFault MBR1 Train 4 Production Sequence Fault 1 

ST41MBR1TR4AUTOdsMCleanFault MBR1 Train 4 Maintenance Clean Sequence 
Fault 

5 

ST41MBR1TR4AUTOdsMCleanAborted MBR1 Train 4 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR4AUTOdsMCDelayAbort MBR1 Train 4 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR4AUTOdsRCleanFault MBR1 Train 4 Recovery Clean Fault 5 
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ST41MBR1TR4AUTOdsRCleanAborted MBR1 Train 4 Recovery Clean Aborted 5 

ST41MBR1TR4AUTOdsRCleanNeuFail MBR1 Train 4 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR4AUTOdsNeutralFault MBR1 Train 4 Neutralisation Sequence Fault 5 

ST41MBR1TR4AUTOdsNeutralAborted MBR1 Train 4 Neutralisation Sequence Aborted 5 

VCA-0640-050  
(ST41VCA0640050dsF2Open) 

MBR1 Train 5 Permeate Control Valve Fail to 
Open 

5 

VCA-0640-050  

(ST41VCA0640050dsF2Close) 
MBR1 Train 5 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-051  

(ST41VCA0640051dsF2Open) 
MBR1 Train 5 Aeration Control Valve 1 Fail to 
Open 

5 

VCA-0640-051  

(ST41VCA0640051dsF2Close) 
MBR1 Train 5 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-052  

(ST41VCA0640052dsF2Open) 
MBR1 Train 5 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-052  

(ST41VCA0640052dsF2Close) 
MBR1 Train 5 Aeration Control Valve 2 Fail to 
Close 

5 

VCA-0640-051/052 
ST41MBR1TR5AUTOdsAerationF2Close 

MBR1 Train 5 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-005 
(ST41FSL0650005dsAlarm) 

MBR1 Train 5 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-053  
(ST41PT0640053dsF2Close) 

MBR1 Train 5 Inlet Weir Penstock Fail to Close 5 

PT-0640-053  
(ST41PT0640053dsRotorkFault) 

MBR1 Train 5 Inlet Weir Penstock Rotork Fault 5 

PT-0640-053  

(ST41PT0640053dsBattery) 
MBR1 Train 5 Inlet Weir Penstock Battery Low 5 

PT-0640-053  

(ST41PT0640053dsNotRemote) 
MBR1 Train 5 Inlet Weir Penstock Not Remote 5 

VCA-0640-058  

(ST41VCA0640058dsF2Open) 
MBR1 Train 5 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-058  

(ST41VCA0640058dsF2Close) 
MBR1 Train 5 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR5AUTOdsBackpFaultRelax MBR1 Train 5 Backpulse Seqeunce Fault - Goto 
Relax 

5 
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ST41MBR1TR5AUTOdsBackpFaultShut MBR1 Train 5 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-059  
(ST41VCA0640059dsF2Open) 

MBR1 Train 5 Drain Control Valve Fail to Open 5 

VCA-0640-059  

(ST41VCA0640059dsF2Close) 
MBR1 Train 5 Drain Control Valve Fail to Close 5 

AIT-0640-050  

(ST41AIT0640050dsInvalid) 
MBR1 Train 5 Permeate Turbidity Signal Invalid 1 

AIT-0640-050  

(ST41AIT0640050dsHi) 
MBR1 Train 5 Permeate Turbidity High 5 

AIT-0640-050  

(ST41AIT0640050dsHiHi) 
MBR1 Train 5 Permeate Turbidity High High 1 

FS-0640-050 

(ST41FSL0640050dsAlarm) 
MBR1 Train 5 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-050  
(ST41FIT0640050dsInvalid) 

MBR1 Train 5 Permeate Header Flow Signal 
Invalid 

5 

FIT-0640-050  
(ST41FIT0640050dsLoLo) 

MBR1 Train 5 Permeate Header Flow Low Low 5 

FIT-0640-050  
(ST41FIT0640050dsLo) 

MBR1 Train 5 Permeate Header Flow Low 5 

FIT-0640-050  
(ST41FIT0640050dsHi) 

MBR1 Train 5 Permeate Header Flow High 5 

FIT-0640-050  

(ST41FIT0640050dsHiHi) 
MBR1 Train 5 Permeate Header Flow High High 5 

PIT-0640-050  

(ST41PIT0640050dsInvalid) 
MBR1 Train 5 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-050  

(ST41PIT0640050dsHiHi) 
MBR1 Train 5 Permeate Header Pressure High 
High 

1 

LIT-0640-050  

(ST41LIT0640050dsInvalid) 
MBR1 Train 5 Level Transmitter Signal Invalid 5 

LIT-0640-050  

(ST41LIT0640050dsLoLo) 
MBR1 Train 5 Level Transmitter Low Low 5 

LIT-0640-050  
(ST41LIT0640050dsLo) 

MBR1 Train 5 Level Transmitter Low 5 

LIT-0640-050  
(ST41LIT0640050dsHi) 

MBR1 Train 5 Level Transmitter High 5 
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LIT-0640-050  
(ST41LIT0640050dsHiHi) 

MBR1 Train 5 Level Transmitter High High 5 

LS-0640-050  
(ST41LSH0640050dsAlarm) 

MBR1 Train 5 Level High Switch Alarm 5 

LS-0640-050  

(ST41LSHH0640050dsAlarm) 
MBR1 Train 5 Level High High Switch Alarm 1 

LS-0640-050  

(ST41LSL0640050dsAlarm) 
MBR1 Train 5 Level Low Switch Alarm 5 

LS-0640-050  

(ST41LSLL0640050dsAlarm) 
MBR1 Train 5 Level Low Low Switch Alarm 1 

PIT-0640-050  

(ST41TMP0640050dsLoLo) 
MBR1 Train 5 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-050  

(ST41TMP0640050dsLo) 
MBR1 Train 5 Trans Membrane Pressure Low 5 

PIT-0640-050  
(ST41TMP0640050dsHi) 

MBR1 Train 5 Trans Membrane Pressure High 5 

PIT-0640-050  
(ST41TMP0640050dsHiHi) 

MBR1 Train 5 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR5AUTOdsRelaxFault MBR1 Train 5 Relax Sequence Fault 5 

ST41MBR1TR5AUTOdsProdFault MBR1 Train 5 Production Sequence Fault 1 

ST41MBR1TR5AUTOdsMCleanFault MBR1 Train 5 Maintenance Clean Sequence 
Fault 

5 

ST41MBR1TR5AUTOdsMCleanAborted MBR1 Train 5 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR5AUTOdsMCDelayAbort MBR1 Train 5 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR5AUTOdsRCleanFault MBR1 Train 5 Recovery Clean Fault 5 

ST41MBR1TR5AUTOdsRCleanAborted MBR1 Train 5 Recovery Clean Aborted 5 

ST41MBR1TR5AUTOdsRCleanNeuFail MBR1 Train 5 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR5AUTOdsNeutralFault MBR1 Train 5 Neutralisation Sequence Fault 5 

ST41MBR1TR5AUTOdsNeutralAborted MBR1 Train 5 Neutralisation Sequence Aborted 5 

VCA-0640-060  

(ST41VCA0640060dsF2Open) 
MBR1 Train 6 Permeate Control Valve Fail to 
Open 

5 
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VCA-0640-060  
(ST41VCA0640060dsF2Close) 

MBR1 Train 6 Permeate Control Valve Fail to 
Close 

5 

VCA-0640-061  
(ST41VCA0640061dsF2Open) 

MBR1 Train 6 Aeration Control Valve 1 Fail to 
Open 

5 

VCA-0640-061  

(ST41VCA0640061dsF2Close) 
MBR1 Train 6 Aeration Control Valve 1 Fail to 
Close 

5 

VCA-0640-062  

(ST41VCA0640062dsF2Open) 
MBR1 Train 6 Aeration Control Valve 2 Fail to 
Open 

5 

VCA-0640-062  

(ST41VCA0640062dsF2Close) 
MBR1 Train 6 Aeration Control Valve 2 Fail to 
Close 

5 

VCA-0640-061/062 

(ST41MBR1TR6AUTOdsAerationF2Close) 
MBR1 Train 6 Aeration Valve Failure Possible 
Inadequate Aeration 

5 

FS-0650-006 

(ST41FSL0650006dsAlarm) 
MBR1 Train 6 Aeration Line Flow Low Switch 
Alarm 

5 

PT-0640-063  
(ST41PT0640063dsF2Open) 

MBR1 Train 6 Inlet Weir Penstock Fail to Open 5 

PT-0640-063  
(ST41PT0640063dsF2Close) 

MBR1 Train 6 Inlet Weir Penstock Fail to Close 5 

PT-0640-063  
(ST41PT0640063dsRotorkFault) 

MBR1 Train 6 Inlet Weir Penstock Rotork Fault 5 

PT-0640-063  
(ST41PT0640063dsBattery) 

MBR1 Train 6 Inlet Weir Penstock Battery Low 5 

PT-0640-063  

(ST41PT0640063dsNotRemote) 
MBR1 Train 6 Inlet Weir Penstock Not Remote 5 

VCA-0640-068  

(ST41VCA0640068dsF2Open) 
MBR1 Train 6 Backpulse Control Valve Fail to 
Open 

5 

VCA-0640-068  

(ST41VCA0640068dsF2Close) 
MBR1 Train 6 Backpulse Control Valve Fail to 
Close 

5 

ST41MBR1TR6AUTOdsBackpFaultRelax MBR1 Train 6 Backpulse Seqeunce Fault - Goto 
Relax 

5 

ST41MBR1TR6AUTOdsBackpFaultShut MBR1 Train 6 Backpulse Seqeunce Fault - Goto 
Shutdown 

5 

VCA-0640-069  
(ST41VCA0640069dsF2Open) 

MBR1 Train 6 Drain Control Valve Fail to Open 5 

VCA-0640-069  
(ST41VCA0640069dsF2Close) 

MBR1 Train 6 Drain Control Valve Fail to Close 5 
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Tag Name Description SCADA Priority 

AIT-0640-060  
(ST41AIT0640060dsInvalid) 

MBR1 Train 6 Permeate Turbidity Signal Invalid 1 

AIT-0640-060  
(ST41AIT0640060dsHi) 

MBR1 Train 6 Permeate Turbidity High 5 

AIT-0640-060  

(ST41AIT0640060dsHiHi) 
MBR1 Train 6 Permeate Turbidity High High 1 

FS-0640-060 

(ST41FSL0640060dsAlarm) 
MBR1 Train 6 Turbidity Analyser Flow Low 
Switch Alarm 

5 

FIT-0640-060  

(ST41FIT0640060dsInvalid) 
MBR1 Train 6 Permeate Header Flow Signal 
Invalid 

5 

FIT-0640-060  

(ST41FIT0640060dsLoLo) 
MBR1 Train 6 Permeate Header Flow Low Low 5 

FIT-0640-060  

(ST41FIT0640060dsLo) 
MBR1 Train 6 Permeate Header Flow Low 5 

FIT-0640-060  
(ST41FIT0640060dsHi) 

MBR1 Train 6 Permeate Header Flow High 5 

FIT-0640-060  
(ST41FIT0640060dsHiHi) 

MBR1 Train 6 Permeate Header Flow High High 5 

PIT-0640-060  
(ST41PIT0640060dsInvalid) 

MBR1 Train 6 Permeate Header Pressure Signal 
Invalid 

1 

PIT-0640-060  
(ST41PIT0640060dsHiHi) 

MBR1 Train 6 Permeate Header Pressure High 
High 

1 

LIT-0640-060  

(ST41LIT0640060dsInvalid) 
MBR1 Train 6 Level Transmitter Signal Invalid 5 

LIT-0640-060  

(ST41LIT0640060dsLoLo) 
MBR1 Train 6 Level Transmitter Low Low 5 

LIT-0640-060  

(ST41LIT0640060dsLo) 
MBR1 Train 6 Level Transmitter Low 5 

LIT-0640-060  

(ST41LIT0640060dsHi) 
MBR1 Train 6 Level Transmitter High 5 

LIT-0640-060  

(ST41LIT0640060dsHiHi) 
MBR1 Train 6 Level Transmitter High High 5 

LS-0640-060  
(ST41LSH0640060dsAlarm) 

MBR1 Train 6 Level High Switch Alarm 5 

LS-0640-060  
(ST41LSHH0640060dsAlarm) 

MBR1 Train 6 Level High High Switch Alarm 1 
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Tag Name Description SCADA Priority 

LS-0640-060  
(ST41LSL0640060dsAlarm) 

MBR1 Train 6 Level Low Switch Alarm 5 

LS-0640-060  
(ST41LSLL0640060dsAlarm) 

MBR1 Train 6 Level Low Low Switch Alarm 1 

PIT-0640-060  

(ST41TMP0640060dsLoLo) 
MBR1 Train 6 Trans Membrane Pressure Low 
Low 

1 

PIT-0640-060  

(ST41TMP0640060dsLo) 
MBR1 Train 6 Trans Membrane Pressure Low 5 

PIT-0640-060  

(ST41TMP0640060dsHi) 
MBR1 Train 6 Trans Membrane Pressure High 5 

PIT-0640-060  

(ST41TMP0640060dsHiHi) 
MBR1 Train 6 Trans Membrane Pressure High 
High 

1 

ST41MBR1TR6AUTOdsRelaxFault MBR1 Train 6 Relax Sequence Fault 5 

ST41MBR1TR6AUTOdsProdFault MBR1 Train 6 Production Sequence Fault 1 

ST41MBR1TR6AUTOdsMCleanFault MBR1 Train 6 Maintenance Clean Sequence 
Fault 

5 

ST41MBR1TR6AUTOdsMCleanAborted MBR1 Train 6 Maintenance Clean Sequence 
Aborted 

5 

ST41MBR1TR6AUTOdsMCDelayAbort MBR1 Train 6 Maintenance Clean Delay/Abort 
Alarm 

5 

ST41MBR1TR6AUTOdsRCleanFault MBR1 Train 6 Recovery Clean Fault 5 

ST41MBR1TR6AUTOdsRCleanAborted MBR1 Train 6 Recovery Clean Aborted 5 

ST41MBR1TR6AUTOdsRCleanNeuFail MBR1 Train 6 Recovery Clean / Neutralization 
Sequence Fail Timer Running 

5 

ST41MBR1TR6AUTOdsNeutralFault MBR1 Train 6 Neutralisation Sequence Fault 5 

ST41MBR1TR6AUTOdsNeutralAborted MBR1 Train 6 Neutralisation Sequence Aborted 5 

LS-0600-001 

(ST41LSH0600001dsAlarm) 
MBR1 Feed Channel Level High Switch Alarm 5 

LS-0600-001  

(ST41LSHH0600001dsAlarm) 
MBR1 Feed Channel Level High High Switch 
Alarm 

1 

ST41MBR1FEEDdsFeedStopLevel MBR1 Feed Pumps Stopped MBR1 Feed 
Channel Level 

1 

ST41MBR1PERMEATEdsLevelModeForced MBR1 Permeate Demand Mode Forced Level 
Mode 

5 
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Tag Name Description SCADA Priority 

ST41MBR1PERMEATEdsLevelSwSubForced MBR1 Permeate Demand Mode Forced Level 
Switch Sub Mode 

1 

ST41MBR1PERMEATEdsPermMaxSZ2 MBR1 Permeate Demand Forced to Maximum 
Swing Zone 2 Level 

5 

ST41MBR1PERMEATEdsPermMinSZ2 MBR1 Permeate Demand Forced to Minimum 
Swing Zone 2 Level 

5 

ST41MBR1PERMEATEdsPermNotMet 

 
MBR1 Permeate Demand Demand not Met 7 

AIT-0600-001  

(ST41AIT0600001dsInvalid) 
MBR1 Permeate Orthophosphate Signal Invalid 1 

AIT-0600-001  

(ST41AIT0600001dsHi) 
MBR1 Permeate Orthophosphate High 5 

AIT-0600-001  

(ST41AIT0600001dsHiHi) 
MBR1 Permeate Orthophosphate High High 1 

 GE Specified alarms (refer Volume 2) for all 
MBR system devices, modes and conditions 

Various 

Power and Communications 

ST41PLC02MBRdsOffline Citect to MBR1 PLC Comms Fault 1 

ST41MES0690010dsFault MBR Main Switchboard IO Switch Comms Fault 1 

ST41MES0690010dsRingFault MBR Main Switchboard IO Switch Ring Break 1 

ST41MES0690010dsPort01 MBR Main Switchboard IO Switch Port 1 Fault 1 

ST41MES0690010dsPort02 MBR Main Switchboard IO Switch Port 2 Fault 1 

ST41MES0690010dsPort03 MBR Main Switchboard IO Switch Port 3 Fault 1 

ST41MES0690010dsPort04 MBR Main Switchboard IO Switch Port 4 Fault 1 

ST41MES0690010dsPort05 MBR Main Switchboard IO Switch Port 5 Fault 1 

ST41MES0690010dsPort06 MBR Main Switchboard IO Switch Port 6 Fault 1 

ST41MES0690010dsPort07 MBR Main Switchboard IO Switch Port 7 Fault 1 

ST41MES0690010dsPort08 MBR Main Switchboard IO Switch Port 8 Fault 1 

ST41MES0690010dsPort09 MBR Main Switchboard IO Switch Port 9 Fault 1 

ST41MES0690010dsPort10 MBR Main Switchboard IO Switch Port 10 Fault 1 

ST41MES0690010dsPort11 MBR Main Switchboard IO Switch Port 11 Fault 1 

ST41MES0690010dsPort12 MBR Main Switchboard IO Switch Port 12 Fault 1 

ST41MES0690010dsPort13 MBR Main Switchboard IO Switch Port 13 Fault 1 
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Tag Name Description SCADA Priority 

ST41MES0690010dsPort14 MBR Main Switchboard IO Switch Port 14 Fault 1 

ST41MES0690011dsFault MBR Main Switchboard VSD Bus A Switch 
Comms Fault 

1 

ST41MES0690011dsPort01 MBR Main Switchboard VSD Bus A Switch Port 
1 Fault 

1 

ST41MES0690011dsPort02 MBR Main Switchboard VSD Bus A Switch Port 
2 Fault 

1 

ST41MES0690011dsPort03 MBR Main Switchboard VSD Bus A Switch Port 
3 Fault 

1 

ST41MES0690011dsPort04 MBR Main Switchboard VSD Bus A Switch Port 
4 Fault 

1 

ST41MES0690011dsPort05 MBR Main Switchboard VSD Bus A Switch Port 
5 Fault 

1 

ST41MES0690011dsPort06 MBR Main Switchboard VSD Bus A Switch Port 
6 Fault 

1 

ST41MES0690011dsPort07 MBR Main Switchboard VSD Bus A Switch Port 
7 Fault 

1 

ST41MES0690011dsPort08 MBR Main Switchboard VSD Bus A Switch Port 
8 Fault 

1 

ST41MES0690011dsPort09 MBR Main Switchboard VSD Bus A Switch Port 
9 Fault 

1 

ST41MES0690011dsPort10 MBR Main Switchboard VSD Bus A Switch Port 
10 Fault 

1 

ST41MES0690011dsPort11 MBR Main Switchboard VSD Bus A Switch Port 
11 Fault 

1 

ST41MES0690011dsPort12 MBR Main Switchboard VSD Bus A Switch Port 
12 Fault 

1 

ST41MES0690011dsPort13 MBR Main Switchboard VSD Bus A Switch Port 
13 Fault 

1 

ST41MES0690011dsPort14 MBR Main Switchboard VSD Bus A Switch Port 
14 Fault 

1 

ST41MES0690011dsPort15 MBR Main Switchboard VSD Bus A Switch Port 
15 Fault 

1 

ST41MES0690011dsPort16 MBR Main Switchboard VSD Bus A Switch Port 
16 Fault 

1 
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Tag Name Description SCADA Priority 

ST41MES0690012dsFault MBR Main Switchboard VSD Bus B Switch 
Comms Fault 

1 

ST41MES0690012dsPort01 MBR Main Switchboard VSD Bus B Switch Port 
1 Fault 

1 

ST41MES0690012dsPort02 MBR Main Switchboard VSD Bus B Switch Port 
2 Fault 

1 

ST41MES0690012dsPort03 MBR Main Switchboard VSD Bus B Switch Port 
3 Fault 

1 

ST41MES0690012dsPort04 MBR Main Switchboard VSD Bus B Switch Port 
4 Fault 

1 

ST41MES0690012dsPort05 MBR Main Switchboard VSD Bus B Switch Port 
5 Fault 

1 

ST41MES0690012dsPort06 MBR Main Switchboard VSD Bus B Switch Port 
6 Fault 

1 

ST41MES0690012dsPort07 MBR Main Switchboard VSD Bus B Switch Port 
7 Fault 

1 

ST41MES0690012dsPort08 MBR Main Switchboard VSD Bus B Switch Port 
8 Fault 

1 

ST41MES0690012dsPort09 MBR Main Switchboard VSD Bus B Switch Port 
9 Fault 

1 

ST41MES0690012dsPort10 MBR Main Switchboard VSD Bus B Switch Port 
10 Fault 

1 

ST41MES0690012dsPort11 MBR Main Switchboard VSD Bus B Switch Port 
11 Fault 

1 

ST41MES0690012dsPort12 MBR Main Switchboard VSD Bus B Switch Port 
12 Fault 

1 

ST41MES0690012dsPort13 MBR Main Switchboard VSD Bus B Switch Port 
13 Fault 

1 

ST41MES0690012dsPort14 MBR Main Switchboard VSD Bus B Switch Port 
14 Fault 

1 

ST41MES0690012dsPort15 MBR Main Switchboard VSD Bus B Switch Port 
15 Fault 

1 

ST41MES0690012dsPort16 MBR Main Switchboard VSD Bus B Switch Port 
16 Fault 

1 

ST41MES0690020dsFault MBR Plant Remote IO Switch Comms Fault 1 

ST41MES0690020dsRingFault MBR Plant Remote IO Switch Ring Break 1 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 323 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 310 

Tag Name Description SCADA Priority 

T41MES0690020dsPort01 MBR Plant Remote IO Switch Port 1 Fault 1 

ST41MES0690020dsPort02 MBR Plant Remote IO Switch Port 2 Fault 1 

ST41MES0690020dsPort03 MBR Plant Remote IO Switch Port 3 Fault 1 

ST41MES0690020dsPort04 MBR Plant Remote IO Switch Port 4 Fault 1 

ST41MES0690020dsPort05 MBR Plant Remote IO Switch Port 5 Fault 1 

ST41MES0690020dsPort06 MBR Plant Remote IO Switch Port 6 Fault 1 

ST41MBR1PNdsPN072 MBR1 Main Switchboard IO Rack 1 Comms 
Fault 

1 

ST41MBR1PNdsPN073 MBR1 Main Switchboard IO Rack 2 Comms 
Fault 

1 

ST41MBR1PNdsPN077 MBR1 Remote IO Rack 6 Comms Fault 1 

ST41MBR1PNdsPN078 MBR1 Remote IO Rack 7 Comms Fault 1 

ST41MBR1POWERAUTOdsPowerReturning MBR1 Power Fail Return Sequence Running 5 

ST41PNL0690010dsPS1Fail MBR1 PLC Panel 24V Power Supply 1 Fail 1 

ST41PNL0690010dsPS2Fail MBR1 PLC Panel 24V Power Supply 2 Fail 1 

ST41PNL0690020dsPS1Fail MBR1 RIO Panel 24V Power Supply 1 Fail 1 

ST41PNL0690020dsPS2Fail MBR1 RIO Panel 24V Power Supply 2 Fail 1 

ST41MBRCOMdsReadPLC01Fail MBR1 PLC Communications Reading 
PLC01MCC Failed 

1 

ST41MBRCOMdsReadPLC03Fail MBR1 PLC Communications Reading 
PLC03BFP Failed 

1 

ST41MBRCOMdsReadPLC04Fail MBR1 PLC Communications Reading 
PLC04DIG Failed 

1 

ST41PLC02dcTest PLC02MBR Test Mode Enabled 8 

ST41MCCCOMdsReadPLC02Fail Stage 4A MCC PLC Communications Reading 
PLC02MBR Failed 

1 

11.12. History 

Refer to GE documentation within Volume 2 for additional trending requirements. 

Tag Name Description Sample Time 

Plant Permeate Demand Instantaneous Permeate Flow Setpoint 5 sec 

Permeate Flow Average Time Weighted Average Permeate Flow 5 sec 
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Tag Name Description Sample Time 

Permeate Flow Today Daily cumulative Permeate Flow Daily 

Permeate Flow Yesterday Yesterdays totalised Permeate Flow Daily 

 GE Specified trends (refer Volume 2) for all MBR 
system devices and setpoints 

Various 

 Standard device monitoring Various  

11.13. Start-up, Operation and Shutdown 

11.13.1. MBR 

Start-up, operation and shutdown sequences for the MBR system are described in detail in the GE 
control documentation within Volume 2. 
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12. MBR Blowers 

12.1. Process Description 

The MBR blowers provide agitation air to the MBR system, in particular the 42 membrane 
cassettes installed within 6 MBR tanks (Space is allowed for 48 membrane cassettes). The coarse 
bubble agitation air is supplied to the cassettes to provide an air scour to duty membrane modules. 
The scour reduces the accumulation of solids on the membrane surface, reducing the overall trans-
membrane pressure (TMP) over the production duration. The agitation air also provides oxygen to 
the mixed liquor for final aeration and the removal of residual COD and NH3 carried over from the 
upstream biological process. The aerobic conditions also minimise phosphorus re-solubilisation to 
the permeate. 

The MBR aeration system comprises two elements, the MBR Blowers and the MBR aeration 
control valves. Four MBR aeration blowers are provided, three duty blowers and one standby 
blower, each equipped with an integral vendor supplied VSD. 

The Blowers are controlled as a service unit to supply air to a manifold pipe for the MBR system. 
The MBR system’s agitation aeration demand is dependent on the number of duty trains in 
production, the number of cassettes installed per train and the required permeate production flow. 
The MBR Blowers are controlled to meet the specific air flow requirement for the trains in 
production to minimize the blower power consumption. The air flow to the manifold is measured 
by flow meter and controlled by operation of the blowers to meet the setpoint air flow. 

In addition to the MBR Blowers, Bioreactor Blower 4 may be used to provide air to the membrane 
system by manual adjustment of isolation valves on the main blower header. 

The air from the manifold is distributed to each train, with two aeration control valves supplying air 
to each train. Each membrane cassette has two air inlet pipes, such that the air supply is cycled to 
each side of the cassette by opposing actuation of the control valves that supply each train.  

The MBR Blowers are provided as a vendor package and each blower is individually controlled by 
its own local Controller. Blower status and start, stop and speed control is via communications link 
between plant PLC and the local blower Controller. Device specific control and communication 
requirements are provided in Vendor Documentation (Refer Volume 2). 
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12.2. Reference Drawings 

12.2.1. Civil 

Drawing Number Description 

- - 

12.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2450 Blower Room General Arrangement  

IW-GDSTP-4A-MEC-0600-2451 Blower Room Sections – Sheet 1 

IW-GDSTP-4A-MEC-0600-2452 Blower Room Sections – Sheet 2 

IW-GDSTP-4A-MEC-0600-2453 Blower Room Sections – Sheet 3 

IW-GDSTP-4A-MEC-0600-2470 Blower Room Building Services 

IW-GDSTP-4A-MEC-0600-2471 Blower Room Building Services- Sheet 1  

12.2.3. Electrical 

Description  Associated Drawing Set 

IW-GDSTP-4A-ELE-0690-6201 PNL-0690-010- MBR PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0690-6202 PNL-0690-010- MBR PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0690-6316 PNL-0690-010- MBR PLC I/O Rack 2 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0690-6344 PNL-0690-010- MBR PLC I/O Field Device Termination Diagram – SHT 4 

IW-GDSTP-4A-ELE-0690-6345 PNL-0690-010- MBR PLC I/O Field Device Termination Diagram – SHT 5 

12.2.4. Process and Instrumentation Diagrams 

Description  Associated Drawing Set 

IW-GDSTP-4A-PRO-0500-5145 Bioreactor Blowers 

IW-GDSTP-4A-PRO-0600-5170  MRB Blowers 

12.3. Equipment 

12.3.1. Controlled Equipment 

Tag Name Description 

BL-0520-040 Bioreactor  Blower  4 
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Tag Name Description 

BL-0650-010 MBR Blower 1 

BL-0650-020 MBR Blower 2 

BL-0650-030 MBR Blower 3 

BL-0650-040 MBR Blower 4 

Equipment Controlled by Local Blower Controller 
FAN-0520-041 Bioreactor Blower 4 Enclosure Intake Fan (Motor Cooling Fan) 

FAN-0650-011 MBR Blower 1 Motor Cooling Fan 

FAN-0650-021 MBR Blower 2 Motor Cooling Fan 

FAN-0650-031 MBR Blower 3 Motor Cooling Fan 

FAN-0650-041 MBR Blower 4 Motor Cooling Fan 

12.3.2. Uncontrolled Equipment 

Tag Name Description 

SIL-0520-040 Bioreactor Blower 4 Inlet Silencer 

FLT-0520-040 Bioreactor Blower 4 Intake Filter 

SIL-0520-042 Bioreactor Blower 4 Outlet Silencer 

FLT-0650-041 MBR Blower 4 Enclosure Inlet Filter 

FLT-0650-010 MBR Blower 1 Intake Filter 

FLT-0650-011 MBR Blower 1 Enclosure Inlet Filter 

FLT-0650-020 MBR Blower 2 Intake Filter 

FLT-0650-021 MBR Blower 2 Enclosure Inlet Filter 

FLT-0650-030 MBR Blower 3 Intake Filter 

FLT-0650-031 MBR Blower 3 Enclosure Inlet Filter 

FLT-0650-040 MBR Blower 4 Intake Filter 

FLT-0520-040 Bioreactor Blower 4 Intake Filter 

SIL-0520-040 Bioreactor Blower 4 Inlet Silencer 

SIL-0650-010 MBR  Blower 1 Inlet Silencer 

SIL-0650-020 MBR  Blower 2 Inlet Silencer 

SIL-0650-030 MBR  Blower 3 Inlet Silencer 

SIL-0650-040 MBR  Blower 4 Inlet Silencer 

SIL-0650-012 MBR Blower 1 Outlet Silencer 

SIL-0650-013 MBR Blower 1 Enclosure Vent Silencer 

SIL-0650-022 MBR Blower 2 Outlet Silencer 
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Tag Name Description 

SIL-0650-023 MBR Blower 2 Enclosure Vent Silencer 

SIL-0650-032 MBR Blower 3 Outlet Silencer 

SIL-0650-033 MBR Blower 3 Enclosure Vent Silencer 

SIL-0650-042 MBR Blower 4 Outlet Silencer 

SIL-0650-043 MBR Blower 4 Enclosure Vent Silencer 

VPF-0650-011 MBR Blower 1 Pressure Relief Valve 

VPF-0650-021 MBR Blower 2 Pressure Relief Valve 

VPF-0650-031 MBR Blower 3 Pressure Relief Valve 

VPF-0650-041 MBR Blower 4 Pressure Relief Valve 

VPF-0520-041 Bioreactor Blower 4 Pressure Relief Valve 

Various Manual Isolation Valves 

12.3.3. Instrumentation 

Tag Name Description 

ZSO-0520-049 Bioreactor Blower Diversion Valve Position Switch Open 

ZSC-0520-049 Bioreactor Blower Diversion Valve Position Switch Closed 

ZSO-0650-007 Bioreactor/MBR Blowers Isolation Valve Pressure Switch Open 

ZSC-0650-007 Bioreactor/MBR Blowers Isolation Valve Pressure Switch Closed 

PIT-0650-060 MBR Aeration Header Pressure Indicating Transmitter 

FIT-0650-060 MBR Aeration Header Flow Indicating Transmitter 

TIT-0650-060 MBR Aeration Header Temperature Indicating Transmitter 

FLT-0650-010 MBR Blower 1 Intake Filter  

FLT-0650-020 MBR Blower 2Intake Filter  

FLT-0650-030 MBR Blower 3 Intake Filter  

FLT-0650-040 MBR Blower 4 Intake Filter  

PDI-0520-040 Bioreactor Blower 4 Intake Filter Pressure Differential Indicator 

PDI-0650-010 MBR Blower 1 Intake Filter Pressure Differential Indicator 

PDI-0650-020 MBR Blower 2 Intake Filter Pressure Differential Indicator 

PDI-0650-030 MBR Blower 3 Intake Filter Pressure Differential Indicator 

PDI-0650-040 MBR Blower 4 Intake Filter Pressure Differential Indicator 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 329 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 316 

Tag Name Description 

Instrumentation to Local Blower Controller 

VT-0520-020 Bioreactor Blower 4 Vibration Transmitter (High) 

PT-0520-040 Bioreactor Blower 4 Inlet Pressure Transmitter (Low) 

ST-0520-040 Bioreactor Blower 4 Speed Transmitter 

TT-0520-040 Bioreactor Blower 4 Inlet Temperature Transmitter (High) 

FT-0520-040 Bioreactor Blower 4 Inlet Flow Transmitter (Low) 

PT-0520-041 Bioreactor Blower 4 Outlet Pressure Transmitter (High) 

TT-0520-041 Bioreactor Blower 4 Outlet Temperature Transmitter (High) 

TT-0520-042 Bioreactor Blower 4 Enclosure Temperature Transmitter (High) 

PT-0650-010 MBR Blower 1 Inlet Pressure Transmitter (Low) 

PT-0650-011 MBR Blower 1 Outlet Pressure Transmitter (High) 

TT-0650-011 MBR Blower 1 Outlet Temperature Transmitter (High) 

VT-0650-010 MBR Blower 1 Vibration Transmitter (High) 

TT-0650-010 MBR Blower 1 Inlet Temperature Transmitter (High) 

ST- 0650-010 MBR Blower 1 Speed Transmitter  

FT-0650-010 MBR Blower 1 Inlet Flow Transmitter (Low) 

TT-0650-012 MBR Blower 1 Enclosure Temperature Transmitter (High) 

PT-0650-020 MBR Blower 2 Inlet Pressure Transmitter (Low) 

VT-0650-020 MBR Blower 2 Vibration Transmitter (High) 

TT-0650-020 MBR Blower 2 Inlet Temperature Transmitter (High) 

FT-0650-020 MBR Blower 2 Inlet Flow Transmitter (Low) 

ST-0650-020  MBR Blower 2 Speed Transmitter 

PT-0650-021 MBR Blower 2 Outlet Pressure Transmitter (High)  

TT-0650-021 MBR Blower 2 Outlet Temperature Transmitter (High) 

TT-0650-022 MBR Blower 2 Enclosure Temperature Transmitter (High) 

PT-0650-030 MBR Blower 3 Inlet Pressure Transmitter (Low) 

TT-0650-030 MBR Blower 3 Inlet Temperature Transmitter (High) 

VT-0650-030 MBR Blower 3 Vibration Transmitter (High) 

FT-0650-030 MBR Blower 3 Inlet Flow Transmitter (Low) 

ST-0650-030 MBR Blower 3 Speed Transmitter  
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Tag Name Description 

PT-0650-031 MBR Blower 3 Outlet Pressure Transmitter (High) 

TT-0650-031 MBR Blower 3 Outlet Temperature Transmitter (High) 

TT-0650-032 MBR Blower 3 Enclosure Temperature Transmitter (High) 

PT-0650-040 MBR Blower 4 Inlet Pressure Transmitter (Low) 

TT-0650-040 MBR Blower 4 Inlet Temperature Transmitter (High) 

FT-0650-040 MBR Blower 4 Inlet Flow Transmitter (Low) 

VT-0650-040 MBR Blower 4 Vibration Transmitter (High) 

PT-0650-041 MBR Blower 4 Outlet Pressure Transmitter (High) 

ST–0650-040 MBR Blower 4 Speed Transmitter  

TT-0650-041 MBR Blower 4 Outlet Temperature Transmitter (High) 

TT-0650-042 MBR Blower 4 Enclosure Temperature Transmitter (High) 

12.4. Equipment and Functionality Description 

Note: The MBR Blowers are controlled via the input of a percentage of maximum current (% of 
Max Current) to the MBR Blower local controller. Reference is made throughout this document to 
MBR Blower Speed or ‘Speed’ and it is required that the reader interpret all references to MBR 
Blower Speed or ‘Blower Speed’ to actually represent the % of Max Current of the Blower.  

Air is supplied to the MBR air manifold by four blowers of which is allocated three duty and one 
standby unit (BL-0650-010/020/030/040). A duty arbiter automatically rotates the blowers in each 
duty. The MBR aeration demand (MBR Airflow Setpoint) is dependent on the MBR permeate 
production requirement and is calculated within the Membrane System Logic (GE Tag FQ-0650-
060, Refer Section 11). 

The air manifold from the MBR aeration blowers is connected to the air manifold for the 
Bioreactor blowers. If multiple MBR Blower failures occur, the Operator can isolate Bioreactor 
Blower 4 (BL-0520-040) from the Bioreactor Aeration Manifold and direct air to the MBR 
Manifold. This requires the adjustment of two manual isolation valves (HV-0520-049 and HV-
0650-007). Limit switches (ZSO/ZSC-0520-049 and ZSO/ZSC-0650-007) are provided for 
isolation valve position detection to ensure correct direction of air flow and blower control. 
Protection logic of the blower based on isolation valve position is described in Section 12.7.1.1. 
The static pressure for the MBR and Bioreactor Blower systems is different and is accounted for by 
placement of an orifice plate between Bioreactor Blower 4 and MBR Blower 1, and also by an 
equation (Refer Section 12.7.1) to determine speed of the assisting Bioreactor Blower 4 when 
operating in MBR service. 
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Each MBR Blower is equipped with a local Controller (N-0650-010/020/030/040, N-0520-040) for 
control of the blower unit. The local Controller controls all blower functions including start up, 
speed control, shutdown, critical monitoring and fault conditions. Specific blower control by local 
Controller is detailed in Volume 2.  

12.4.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and MBR Blower Vendor 
Package systems.  
 
Indvidual Machines Address Data to Protocol 

MBR Blower 1 10.16.16.111 

PLC02MBR - MBR PLC Modbus TCP 
MBR Blower 2 10.16.16.112 

MBR Blower 3 10.16.16.113 

MBR Blower 4 10.16.16.114 

The following signals are received by the SCADA/ PLC from the MBR Blower Vendor Package 
systems. 

Description Type Address SCADA Trended Alarm 

LAN Operation Selected Bit 10001 Y N N 

Local Operation Selected Bit 10002 Y N N 

Remote Operation Selected Bit 10003 Y N N 

Wait Status Bit 10009 Y N N 

Ready Status Bit 10010 Y N N 

Error Status Bit 10011 Y N Y 

Unload Status Bit 10012 Y N N 

Load Status Bit 10013 Y N N 

Warning Status Bit 10014 Y N Y 

Current Mode Bit 10017 Y N Y (If not in current mode or in any 
other mode) 

Flow Mode Bit 10018 Y N 

PR Out Mode Bit 10020 Y N 

DO Mode Bit 10021 Y N 

Filter Differential Pressure Integer 40001 Y Y N 

Outlet Pressure Integer 40002 Y Y N 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 332 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 319 

The following signals are transmited by the SCADA/ PLC to the MBR Blower Vendor Package 
systems. 

Description Type Address 

Start Bit 00001 

Stop Bit 00002 

Load Bit 00003 

Unload Bit 00004 

Remote Setpoint Integer 40013 

12.5. Operation in Local Control Mode 

Local control may be selected at the MBR Blower Local Controller. In this mode, operation of the 
MBR Blower equipment is via the local Controller functions. All process interlocks (with adjacent 
Bioreactor and MBR blowers) are disabled in this mode. Only hard wired interlocks are active. 
Local control status alarm will be indicated on the SCADA when this mode is selected. PLC / 
SCADA control in this mode is limited to stop command only. 

12.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of a MBR Blower 
can be started individually. All process interlocks are active and alarms are generated if equipment 
is started out of sequence. 

Description Type Address SCADA Trended Alarm 

Inlet Temperature Integer 40003 Y Y N 

Outlet Temperature Integer 40004 Y Y N 

Rotational Speed Integer 40005 Y Y N 

Current Integer 40006 Y Y N 

Power Integer 40007 Y Y N 

Flow Integer 40008 Y Y N 

Setpoint Integer 40009 Y N N 

DO Sensor Integer 40010 Y Y N 

DC Link Voltage Integer 40011 Y Y N 

Runtime Hours Integer 40012 Y N N 
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12.7. Operation in Auto 

NOTE: Depending on the number of duty blowers in operation, different PID control values are 
utilised. 

12.7.1. MBR Blowers Duty Arbiter 

There are four MBR Blowers (BL-0650-010/020/030/040). A duty arbiter provides automatic 
cycling of the duty blowers once per month (1st day of month) at an Operator selected time of day 
(TOD 1) when selected in an Auto Mode of operation. A manual duty rotate button is also provided 
at SCADA which allows the Operator to manually rotate the duty order of the Bioreactor Blowers. 

MBR Blower speed will be regulated by feedback control loop based on air flow or pressure control 
between the minimum (MBR Blower Min Speed) and maximum speed (MBR Blower Max Speed). 
These speeds are PLC coded for the physical limits of the blowers and take precedence over all 
other control functions and commands.  

Blower speed and duty number in any mode will be controlled according to the following rules: 

 All operating MBR blowers will run at the same speed. This will result in the blower running 
at the same speed, which is required for multiple duty centrifugal blower systems; 

 The static pressure for the two blower systems is different and is accounted for by placement 
of an orifice plate between Bioreactor Blower 4 and MBR Blower 1, and also by an equation 
to determine motor speed of the assisting Bioreactor Blower 4 when operating in MBR 
service. The speed setpoint of the Bioreactor Blower 4 (Bioreactor Blower 4 Speed Setpoint) 
is calculated by the following equation when in MBR service: 

Bioreactor Blower 4 Speed Setpoint = 0.7*(MBR Blower Speed) + 30. 

If the calculated Bioreactor Blower 4 Speed is greater than the minimum and maximum speed 
limits (MBR Blower Max, MBR Blower Min), then the minimum or maximum speed limit shall 
apply. 

 When the duty blower/s speed is greater than a setpoint speed (MBR Blr Up Trigger Speed 1 
or MBR Blr Up Trigger Speed 2) for a hardcoded period (MBR Blr Up), then: 

– The speed of the duty blowers is reduced to a hardcoded speed setpoint (MBR Blr Up Start 
Speed 1 or MBR Blr Up Start Speed 2); 

– The next duty blower as per the duty arbiter is started, and speeds ramps up to the speed 
setpoint (MBR Blr Up Start Speed 1 or MBR Blr Up Start Speed 2); 

– Once all blowers are running at the same speed, normal auto mode speed control is 
resumed. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 334 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 321 

 

Number of Duty Blowers 
Speed Setpoint to Trigger Blower 

Start 
Duty change Speed Setpoint 

1 MBR blower MBR Blr Up Trigger Speed 1 (%) MBR Blr Up Start Speed 1 (%) 

2 MBR blowers MBR Blr Up Trigger Speed 2 (%) MBR Blr Up Start Speed 2 (%) 

3 MBR blowers Allow maximum speed MBR Blower Max Speed 

 

 When the operating blower/s speed is less than a setpoint speed (MBR Blr Dn Trigger Speed 
1 or MBR Blr Dn Trigger Speed 2) for a hardcoded period (MBR Blr Dn), then: 

– The last duty as per the duty arbiter blower is stopped; 

– The operating speed of all the remaining duty blowers is increased to a hardcoded speed 
setpoint (MBR Blr Dn Stop Speed 1 or MBR Blr Dn Stop Speed 2); 

– Once all duty blowers are running at the speed setpoint, normal auto mode speed control is 
resumed.  

Number of Duty Blowers 
Speed Setpoint to Trigger Blower 

Stop 
Duty Change Speed Setpoint 

3 MBR blowers MBR Blr Dn Trigger Speed 1 (%) MBR Blr Dn Stop Speed 1 (%) 

2 MBR blowers MBR Blr Dn Trigger Speed 2 (%) MBR Blr Dn Stop Speed 2 (%) 

1 MBR blower Allow minimum speed MBR Blower Min Speed 

 

Future expansion of the MBR system with additional cassettes to fully populate the Membrane 
Trains will require the Standby MBR Blower to be designated as a 4th duty MBR Blower. 
Adjustment of the Duty Arbiter will be required in the future to accommodate this requirement. 
The Bioreactor Blower 4 becomes the standby MBR Blower for this scenario. 

12.7.1.1. Common Blower Standby 

The Operator may select a SCADA button that enables Bioreactor Blower 4 (BL-0520-040) to 
operate as either a Bioreactor Blower or MBR blower. If selected as an MBR Blower, Bioreactor 
Blower 4 will then follow control as per the MBR Blowers with its speed adjusted as per equation 
in Section 12.7.1. 

To switch the common Blower service, the Operator must shutdown Bioreactor Blower 4 and the 
MBR Blowers and manually adjust the air manifold isolation valves. The PLC checks the manifold 
isolation valve position limit switches (ZSO/ZSC-0520-049 and ZSO/ZSC-0650-007) to ensure 
duty to the Operator selected location (Aeration or MBR area). Blowers availability (Bioreactor 
and MBR) shall be determined according to isolation valve position as per below. 
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Bioreactor Isolation Valve MBR Isolation Valve Blower Availabilities 

 ZSO -0520-049 ZSC-0520-049 ZSO -0650-007 ZSC-0650-007 

0 0 0 0 
Both valves in unknown position. 

MBR Blowers: All Unavailable 
Bioreactor Blowers: All Unavailable 

0 0 0 1 

Bioreactor valve in unknown position. 

MBR Blowers: All Available 
Bioreactor Blowers: 1,2 & 3 Available 

(Bioreactor Blower 4 Unavailable) 

0 0 1 0 
Bioreactor valve in unknown position 

MBR Blowers: All Unavailable 
Bioreactor Blowers: All Unavailable 

1 0 0 1 

Bioreactor Blower 4 service to 
Bioreactor 

MBR Blowers: All Available 
Bioreactor Blowers: All Available 

1 0 1 0 
Bioreactor and MBR valves both open 

MBR Blowers: All Unavailable 

Bioreactor Blowers: All Unavailable 

1 0 0 0 
MBR valve in unknown position. 

MBR Blowers: All Unavailable 
Bioreactor Blowers: All Unavailable 

0 1 1 0 
Bioreactor Blower 4 service to MBR 

MBR Blowers: All Available 
Bioreactor Blowers: 1,2 & 3 Available 

0 1 0 1 

Bioreactor Blower 4 Isolated and 
Unavailable 

MBR Blowers: All Available 
Bioreactor Blowers: 1,2 & 3 Available  

0 1 0 0 

MBR valve in unknown position. 

MBR Blowers: All Available 
Bioreactor Blowers: 1,2 & 3 Available 

(Bioreactor Blower 4 Unavailable) 

Note: 1= in position, position feedback from proximity sensor. 0 = not in position or no position 
feedback from proximity sensor. 
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The Operator must acknowledge any isolation valve position alarms for the respective Blowers to 
be made available by the PLC. If conditions are satisfied, the Blower(s) are available for respective 
duty as per the selected auto sequence. 

12.7.2. MBR Blowers Auto Modes 

The operating modes for the MBR Blowers are: 

 MBR Air Flow Control 

 MBR Blower Schedule Control 

 MBR Header Pressure Control 

Auto modes are selected at the SCADA MBR Blower page. The selected operating mode applies to 
all blowers designated for MBR service (BL-0650-010/020/030/040, BL-0520-040). 

When operating in any Auto mode: 

 If the pressure as measured by the MBR Aeration Header Pressure Indicating Transmitter 
(PIT-0650-060) is greater than a high pressure setpoint (High MBR Pressure) for a 
hardcoded delay of 30 seconds, an alarm is raised and blower control is switched to the MBR 
Header Pressure Control Mode. An alarm is raised to notify the change of auto mode; 

 If the measured pressure in the MBR header (PIT-0650-060) is greater than a high-high 
pressure setpoint (High-High MBR Pressure) for a hardcoded delay of 1 second, all operating 
MBR Aeration Blowers will unload and an alarm will be raised. After the high-high pressure 
has cleared for 2 minutes, blowers may reload as required by the MBR aeration sequence; 

 If the measured pressure (PIT-0650-060) is less than a low pressure setpoint (Low MBR 
Pressure) for a hardcoded delay of 30 seconds an alarm will be raised; 

 A Membrane Aeration Air Flow High Alarm (GE Tag FAH-0650-060) is raised when the 
measured air flow (FIT-0650-060), as a percentage of the Membrane Aeration Total 
Required Air Flow, is greater than a setpoint percentage (Refer GE Controls Logic Chart, 
Volume 2); 

 A Membrane Aeration Air Flow Low Alarm (GE Tag FAL-0650-060) is raised when the 
measured air flow (FIT-0650-060), as a percentage of the Membrane Aeration Total 
Required Air Flow, is less than a setpoint percentage (Refer GE Controls Logic Chart, 
Volume 2); 

 An alarm (MBR Max Air Flow Exceeded) is raised if the air flow rate measured by the MBR 
Aeration Flow Indicating Transmitter (FIT-0650-060) exceeds a maximum air flow to the 
system based on the number of duty MBR trains and the Max Air Flow per Train:  
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MBR Air Flow (FIT-0650-060) > Duty trains in production x Max Air Flow per Train 

 If the measured temperature in the MBR header (TIT-0650-060) is greater than a high 
temperature setpoint (High MBR Temperature) for a hardcoded delay of 10 seconds an alarm 
will be raised; 

 If the measured temperature in the MBR header (TIT-0650-060) is greater than a high high 
temperature setpoint (High High MBR Temperature) for a hardcoded delay of 10 seconds an 
alarm will be raised. 

 If a blower warning signal is received from any blower, that blower shall be unloaded. After 
a period of 5 minutes the blower shall be be available to resume normal operation if required; 

 In any mode if a blower has unloaded for greater than 1 hour, it is stopped; 

 If more than two duty blowers fail when in MBR service, an alarm is raised to notify the 
Operator. 

12.7.2.1. MBR Air Flow Control 

To be able to select the MBR Air Flow Control mode, the SCADA will require that the MBR Air 
Flow Indicating Transmitter (FIT-0650-060) is functioning. If the MBR air flow meter fails whilst 
this mode is selected, the operating mode will automatically change to MBR Speed Schedule 
Control and an alarm (MBR1 Blowers Header Flow Signal Invalid) shall be raised to notify of the 
instrument failure, another of the auto mode change (MBR1 Blowers Forced to Schedule 
Flowmeter Fail) and another alarm to indicate that is no longer in Agitation Air Flow Control 
(MBR1 Blower Mode Not Agitation Air Flow). 

There are two available sub-modes for Air Flow Control: 

 Agitation Air Flow Control; 

 Constant MBR Air Flow Control. 

The Agitation Air Flow Control Mode is the normal operating mode for the MBR Blowers. Where 
the MBR Blower System is operated in any other auto mode, the Operator is notified by an alarm 
on the SCADA. 

In Agitation Air Flow Control mode, the MBR aeration demand (MBR Airflow Setpoint) is 
dependent on the MBR permeate production requirement and is calculated within the Membrane 
System Logic (GE Tag FQ-0650-060, Refer Section 11 and GE Controls Logic Chart, Volume 2). 

In Constant MBR Air Flow Control mode, the air flow setpoint (Constant MBR Air Flow) is 
selected by the Operator at the SCADA. 
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In either of the sub- modes, the blower speed is adjusted by a PID feedback control loop to 
maintain the setpoint air flow rate as measured by the MBR air flow transmitter. 

In both sub-modes, to prevent damage to the system the blower operation is limited and alarms are 
raised as noted in Section 12.7.2. 

12.7.2.2. MBR Blower Schedule Control 

The Operator enters the MBR blower speed (MBR Speed 1 to MBR Speed 3) and the number of 
operating blowers (MBR Blowers 1 to MBR Blowers 3) for each MBR production tier scenario 
based on the Plant Permeate Demand (GE Tag FX-0640-000, Refer Section 11 and GE Controls 
Logic Chart, Volume 2) or if unavailable, the total flow to the bioreactor, Bioreactor Feed Flow, 
(Refer Section 5.4.4). 

The default blower schedule is shown below: 

Flow to MBR trains 
(Nm3/hr) 

MBR Blower Schedule 

Duty Blower Speed (%) Number of Blowers 

< 610 (2 trains 
online) 

MBR Speed 1 52 MBR Blowers 1 2 

610 – 1220 (3-4 
trains online) 

MBR Speed 2 72 MBR Blowers 2 2 

> 1220 (5-6 trains 
online) 

MBR Speed 3 70 MBR Blowers 3 3 

 
When Plant Permeate Demand or Bioreactor Feed Flow Average is unavailable, an alarm is raised 
and the MBR aeration system is operated in Constant Pressure Mode. 

The system blower operation is limited under all conditions as noted in Section 12.7.2 to prevent 
damage to the system. 

12.7.2.3. MBR Header Pressure Control 

The Header Pressure Mode is provided as a backup mode to other auto modes or for 
commissioning, optimisation and maintenance purposes. Note that the airflow is not specifically 
controlled to meet the agitation requirements of the MBR trains that are in production. 

This mode requires that the MBR Header Pressure Indicating Transmitter (PIT-0650-060) has not 
failed. If the MBR header pressure meter fails whilst this mode is selected, the Process Operating 
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Mode will automatically change to MBR Speed Schedule Control and raise an alarm notifying of 
the instrument failure and another of the mode change. 

In this mode the blower speed will be adjusted by a feedback control loop to maintain the pressure 
as measured by the MBR Header Pressure Indicating Transmitter to an Operator setpoint (Constant 
MBR Pressure). 

In this mode the Operator would typically set the pressure set point high enough to provide aeration 
for maximum MBR production duty. This mode is only intended to be used on a temporary basis. 

The system blower operation is limited as noted in Section 12.7.2 to prevent damage to the system. 

12.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function of 
MBR Aeration Blowers  

hr:min 00:00 23:59 00:01 Operator 

High MBR 
Pressure 

High pressure setpoint in MBR header 
which changes control mode to 
Constant Pressure and raises an alarm 

kPa 0 50 41 Engineer 

High-High MBR 
Pressure 

High-High pressure setpoint in MBR 
Header which raises an alarm and stops 
all blowers 

kPa 0 50 44 Engineer 

Low MBR 
Pressure 

Low pressure setpoint in MBR header 
which raises an alarm 

kPa 0 50 28 Engineer 

Max Air Flow per 
Train 

Max airflow allowed per duty train Nm3/hr 0 5000 4100 Engineer 

High MBR 
Temperature 

High temperature Setpoint which raises 
an alarm. 

°C 0 200 95 Engineer 

High-High MBR 
Temperature 

High - high temperature Setpoint which 
raises an alarm. 

°C 0 200 100 Engineer 

Constant MBR 
Air Flow 

Constant air flow setpoint to the MBR Nm3/hr 0 30,000 6832 Operator 

Constant MBR 
Pressure 

Constant header pressure setpoint to the 
MBR 

kPa 0 50 34.2 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

MBR Speed 1 to 
3 

MBR Blower setpoint for Blower 
Schedule mode for respective flow 
scenario 

% 0 100 Refer 
Section 
12.7.2.2 

Engineer 

MBR Blowers 1 
to 3 

MBR Blower duty number for Blower 
Schedule mode for respective flow 
scenario 

integer 0 3 Refer 
Section 
12.7.2.2 

Engineer 

Air Flow Low 
Percentage of 
Required.  

Low air flow setpoint in MBR header 
which raises an alarm 

% 50 90 80 Engineer 

Air Flwo High 
Percentage of 
Required  

High air flow setpoint in MBR header 
which raises an alarm 

% 90 150 120 Engineer 

12.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

MBR Blower Min 
Speed 

Minimum speed of blower % 0 100 40 

MBR Blower Max 
Speed 

Maximum speed of blower % 0 100 91 

MBR Blr Up trigger 
Speed 1 

Speed setpoint when running 1 blower to 
trigger starting of a second blower 

% 0 100 80 

MBR Blr Up trigger 
Speed 2 

Speed setpoint when running 2 blowers to 
trigger starting of a third blower 

% 0 100 85 

MBR Blr Up Start 
Speed 1 

Changeover speed setpoint when running 1 
blower and starting a second blower 

% 0 100 75 

MBR Blr Up Start 
Speed 2 

Changeover speed setpoint when running 2 
blowers and starting a third blower 

% 0 100 77 

MBR Blr Dn trigger 
Speed 1 

Speed setpoint when running 3 blowers to 
trigger stopping of a blower 

% 0 100 45 

MBR Blr Dn trigger 
Speed 2 

Speed setpoint when running 2 blowers to 
trigger stopping of a blower 

% 0 100 45 

MBR Blr Dn Stop 
Speed 1 

Changeover speed setpoint when running 3 
blowers and stopping a blower 

% 0 100 55 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

MBR Blr Dn Stop 
Speed 2 

Changeover speed setpoint when running 2 
blowers and stopping a blower 

% 0 100 55 

MBR Blr Up Duty arbiter delay before starting a blower sec 0 600 20 

MBR Blr Dn Duty arbiter delay before shutting down a 
blower 

sec 0 600 50 

12.10. Interlocks and Faults 

Related Process Event Action 

PIT-0650-060 Pressure Indicating Transmitter fails MBR Header Pressure Control Mode cannot be 
selected. Auto control switches to MBR Blower 
Schedule Mode and raises an alarm 

FIT-0650-060 Air Flow Indicating Transmitter fails Air Flow Control cannot be selected. Auto control 
switches to MBR Blower Schedule Mode and raises an 
alarm 

PIT-0650-060 High pressure setpoint exceeded Switch auto mode to MBR Header Pressure Control 
Mode and raises an alarm 

PIT-0650-060 High-High pressure setpoint exceeded Unload MBR blowers and raises an alarm 

PIT-0650-060 Low pressure setpoint exceeded Raise alarm 

12.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

BL-0650-010 

(ST41BL0650010dsF2Start) 

MBR1 Blower 1 Fail to Start/Stop 5 

BL-0650-010 

(ST41BL0650010dsF2Load) 

MBR1 Blower 1 Fail to Load/Unload 5 

FIT-0650-010 

(ST41FIT0650010dsLoLo) 

MBR1 Blower 1 Inlet Flow Low Low 7 

PDT-0650-010 

(ST41PDT0650010dsHi) 

MBR1 Blower 1 Inlet Pressure High 7 

SIT-0650-010 
(ST41SIT0650010dsInvalid) 

MBR1 Blower 1 Speed Signal Invalid 7 

TIT-0650-010 
(ST41TIT0650010dsInvalid) 

MBR1 Blower 1 Inlet Temperature Signal 
Invalid 

7 
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Tag Name Description SCADA 
Priority 

PIT-0650-011 
(ST41PIT0650011dsLo) 

MBR1 Blower 1 Outlet Pressure Low 7 

TIT-0650-011 

(ST41TIT0650011dsInvalid) 

MBR1 Blower 1 Outlet Temperature Signal 
Invalid 

7 

BL-0650-010 

(ST41BL0650010dsBlwFlt) 

MBR1 Blower 1 Blower Fault 5 

BL-0650-010 

(ST41BL0650010dsBlwWrn) 

MBR1 Blower 1 Blower Warning 5 

BL-0650-010 

(ST41BL0650010dsCommsFault) 

MBR1 Blower 1 Blower Communications 
Fault 

5 

BL-0650-010 

(ST41BL0650010dsBlwMdeAlm) 

MBR1 Blower 1 Blower Not in Correct Mode 5 

BL-0650-010 
(ST41BL0650010dsPrsHiHi) 

MBR1 Blower 1 Common Header Pressure 
High High 

5 

BL-0650-020 
(ST41BL0650020dsF2Start) 

MBR1 Blower 2 Fail to Start/Stop 5 

BL-0650-020 
(ST41BL0650020dsF2Load) 

MBR1 Blower 2 Fail to Load/Unload 5 

FIT-065-020 
(ST41FIT0650020dsLoLo) 

MBR1 Blower 2 Inlet Flow Low Low 7 

PDT-065-200 

(ST41PDT0650020dsHi) 

MBR1 Blower 2 Inlet Pressure High 7 

SIT-065-020 

(ST41SIT0650020dsInvalid) 

MBR1 Blower 2 Speed Signal Invalid 7 

TIT-065-020 

(ST41TIT0650020dsInvalid) 

MBR1 Blower 2 Inlet Temperature Signal 
Invalid 

7 

PIT-065-021 

(ST41PIT0650021dsLo) 

MBR1 Blower 2 Outlet Pressure Low 7 

TIT-065-021 

(ST41TIT0650021dsInvalid) 

MBR1 Blower 2 Outlet Temperature Signal 
Invalid 

7 

BL-065-020 
(ST41BL0650020dsBlwFlt) 

MBR1 Blower 2 Blower Fault 5 

BL-065-020 
(ST41BL0650020dsBlwWrn) 

MBR1 Blower 2 Blower Warning 5 
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Tag Name Description SCADA 
Priority 

BL-065-020 
(ST41BL0650020dsCommsFault) 

MBR1 Blower 2 Blower Communications 
Fault 

5 

BL-065-020 

(ST41BL0650020dsBlwMdeAlm) 

MBR1 Blower 2 Blower Not in Correct Mode 5 

BL-065-020 

(ST41BL0650020dsPrsHiHi) 

MBR1 Blower 2 Common Header Pressure 
High High 

5 

BL-0650-030 

(ST41BL0650030dsF2Start) 

MBR1 Blower 3 Fail to Start/Stop 5 

BL-0650-030 

(ST41BL0650030dsF2Load) 

MBR1 Blower 3 Fail to Load/Unload 5 

FIT-065-030 

(ST41FIT0650030dsLoLo) 

MBR1 Blower 3 Inlet Flow Low Low 7 

PDT-065-030 
(ST41PDT0650030dsHi) 

MBR1 Blower 3 Inlet Pressure High 7 

SIT-065-030 
(ST41SIT0650030dsInvalid) 

MBR1 Blower 3 Speed Signal Invalid 7 

TIT-065-030 
(ST41TIT0650030dsInvalid) 

MBR1 Blower 3 Inlet Temperature Signal 
Invalid 

7 

PIT-065-031 
(ST41PIT0650031dsLo) 

MBR1 Blower 3 Outlet Pressure Low 7 

TIT-065-031 

(ST41TIT0650031dsInvalid) 

MBR1 Blower 3 Outlet Temperature Signal 
Invalid 

7 

BL-065-030 

(ST41BL0650030dsBlwFlt) 

MBR1 Blower 3 Blower Fault 5 

BL-065-030 

(ST41BL0650030dsBlwWrn) 

MBR1 Blower 3 Blower Warning 5 

BL-065-030 

(ST41BL0650030dsCommsFault) 

MBR1 Blower 3 Blower Communications 
Fault 

5 

BL-065-030 

(ST41BL0650030dsBlwMdeAlm) 

MBR1 Blower 3 Blower Not in Correct Mode 5 

BL-065-030 
(ST41BL0650030dsPrsHiHi) 

MBR1 Blower 3 Common Header Pressure 
High High 

5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 344 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 331 

Tag Name Description SCADA 
Priority 

BL-0650-040 
(ST41BL0650040dsF2Start) 

MBR1 Blower 4 Fail to Start/Stop 5 

BL-0650-040 

(ST41BL0650040dsF2Load) 

MBR1 Blower 4 Fail to Load/Unload 5 

FIT-065-040 

(ST41FIT0650040dsLoLo) 

MBR1 Blower 4 Inlet Flow Low Low 7 

PDT-065-040 

(ST41PDT0650040dsHi) 

MBR1 Blower 4 Inlet Pressure High 7 

SIT-065-040 

(ST41SIT0650040dsInvalid) 

MBR1 Blower 4 Speed Signal Invalid 7 

TIT-065-040 

(ST41TIT0650040dsInvalid) 

MBR1 Blower 4 Inlet Temperature Signal 
Invalid 

7 

PIT-065-041 
(ST41PIT0650041dsLo) 

MBR1 Blower 4 Outlet Pressure Low 7 

TIT-065-041 
(ST41TIT0650041dsInvalid) 

MBR1 Blower 4 Outlet Temperature Signal 
Invalid 

7 

BL-065-040 
(ST41BL0650040dsBlwFlt) 

MBR1 Blower 4 Blower Fault 5 

BL-065-040 
(ST41BL0650040dsBlwWrn) 

MBR1 Blower 4 Blower Warning 5 

BL-065-040 

(ST41BL0650040dsCommsFault) 

MBR1 Blower 4 Blower Communications 
Fault 

5 

BL-065-040 

(ST41BL0650040dsBlwMdeAlm) 

MBR1 Blower 4 Blower Not in Correct Mode 5 

BL-065-040 

(ST41BL0650040dsPrsHiHi) 

MBR1 Blower 4 Common Header Pressure 
High High 

5 

ST41BL06500DTYdsTwoAvail MBR1 Blowers More than Two Unavailable 1 

FIT-065-060 
(ST41FIT0650060dsInvalid) 

MBR1 Blowers Header Flow Signal Invalid 1 

PIT-065-060 
(ST41PIT0650060dsInvalid) 

MBR1 Blowers Header Pressure Signal Invalid 1 

PIT-065-060 
(ST41PIT0650060dsLo) 

MBR1 Blowers Header Pressure Low 5 

PIT-065-060 

(ST41PIT0650060dsHi) 

MBR1 Blowers Header Pressure High 7 
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Tag Name Description SCADA 
Priority 

PIT-065-060 
(ST41PIT0650060dsHiHi) 

MBR1 Blowers Header Pressure High High 5 

(ST41MBR1BLAUTOdsAirFlowLow) MBR1 Blower Aeration Header Low Flow 5 

 ST41MBR1BLAUTOdsAirFlowHigh MBR1 Blower Aeration Header High Flow 5 

ST41MBR1BLAUTOdsConstPressHiPress MBR1 Blowers Forced to Constant Pressure 
High Pressure 

1 

ST41MBR1BLAUTOdsNotNormalMode MBR1 Blower Mode Not Agitation Air Flow 5 

ST41MBR1BLAUTOdsSchedulePressFail MBR1 Blowers Forced to Schedule Pressure 
Transmitter Fail 

1 

ST41MBR1BLAUTOdsScheduleFlowFail MBR1 Blowers Forced to Schedule Flowmeter 
Fail 

1 

ST41MBR1BLAUTOdsAirFlowExceeded MBR1 Blowers Maximum Flow per Train 
Exceeded 

5 

ST41MBR1BLAUTOdsMBR1BlowerInh MBR1 Blowers Inhibited Aeration Header 
Valves 

1 

12.12. History 

Tag Name Description Sample Time 

BL-0650-010/020/030/040, BL-0520-
040 

MBR Blower 1,2,3,4 Bioreactor Blower 4 Speed 2 sec 

FIT-0650-060 MBR Aeration Header Air Flow 2 sec 

PIT-0650-060 Bioreactor Aeration Header Pressure 2 sec 

TIT-0650-060 MBR Aeration Header Temperature 2 sec 

 Standard device monitoring 2 sec & Daily 

12.13. Start-up, Operation and Shutdown 

12.13.1. Start Up Procedures 

In any operating mode, a blower may only operate if at least one MBR train is in production: 

 Ensure blower isolation valve is fully OPEN. 

 Ensure cross connection valves are positioned accordingly for the required blower service to 
the MBR and Bioreactor Blower 4 service is respectively selected at the SCADA. 
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 Ensure all equipment and instruments are in working order, including the MBR Blowers and 
the MBR Aeration System, which includes the aeration control valves and instrumentation, 
and Bioreactor Blower 4. 

 Ensure MBR is online and in auto and that all the manual aeration isolation valves are 
OPEN. 

In any Blower auto mode, a blower may only start if at least one MBR train is in auto and in 
production: 

 The MBR blower(s) shutdown if a sequence prerequisite(s) is not met and restarted when 
restored. 

 All other standard controls perquisites apply. 

12.13.2. Planned Shut Down 

One blower can be taken offline at any time if no other blower has failed. If one blower has failed 
and it is necessary to take another blower offline, Bioreactor Blower 4 is used to direct air to the 
blower header via the manual cross connection valves. 

Taking a blower offline requires the manual isolation valve that connects that blower to the air 
header to be closed. The Operator shall select at the SCADA the intended service required for 
Bioreactor Blower 4, either to the Bioreactor or to the MBR. 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

12.13.3. Emergency Shut Down 

The blowers will stop on power failure and then will automatically restart again when power is 
resumed. Device faults require reset at the SCADA by the Operator. 
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13. Service Water System 

13.1. Process Description 

Permeate is dosed with hypochlorite and pressurised by the Service Water Pumps, in a 
duty/duty/assist configuration, for on-site service water use. 

A potable water back-up system is provided to ensure that sufficient service water is available 
regardless of the flow of permeate. 

13.2. Reference Drawings 

13.2.1. Civil 

Drawing Number Description 

- - 

13.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-3000 - 3240 Sodium Hypochlorite & Service Water General Arrangement  

IW-GDSTP-4A-MEC-3000 - 3241 Sodium Hypochlorite & Service Water Sodium Hypochlorite Bund 
Layout Plan 

IW-GDSTP-4A-MEC-3000 – 3242 Sodium Hypochlorite & Service Water General Arrangement Sections 

IW-GDSTP-4A-MEC-3000 – 3243 Sodium Hypochlorite & Service Water Service Water Layout Plan 

IW-GDSTP-4A-MEC-3000 – 3244 Sodium Hypochlorite & Service Water Pump Piping Details – Sheet 1 

IW-GDSTP-4A-MEC-3000 – 3245 Sodium Hypochlorite & Service Water Pump Piping Details – Sheet 2 

IW-GDSTP-4A-MEC-3000 – 3246 Sodium Hypochlorite & Service Water Storage Piping Details – Sheet 1 

IW-GDSTP-4A-MEC-3000 – 3247 Sodium Hypochlorite & Service Water Storage Piping Details – Sheet 2 

IW-GDSTP-4A-MEC-3000 – 3248 Sodium Hypochlorite & Service Water Pipe Support Details  

13.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-1000-6413 Service Water Tank 1 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6421 Service Water Pump 1 – Schematic Diagram 
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IW-GDSTP-4A-ELE-1000-6422 Service Water Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6423 Service Water Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6613 Service Water Tank 1 Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6621 Service Water Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6622 Service Water Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6623 Service Water Pump 3 –Termination Diagram 

PLC Terminations PNL-1090-010 

IW-GDSTP-4A-ELE-1090-6201 PNL-1090-010 - Service Water RIO Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1090-6202 PNL-1090-010 - Service Water RIO Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1090-6301 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6302 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6305 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6306 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6307 PNL-1090-010 Service Rio I/O Rack 11 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6308 PNL-1090-010 Service Rio I/O Rack 11 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6309 PNL-1090-010 Service Rio I/O Rack 11 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6311 PNL-1090-010 Service Rio I/O Rack 11 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6312 PNL-1090-010 Service Rio I/O Rack 12 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6341 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 1 

IW-GDSTP-4A-ELE-1090-6342 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 2 

IW-GDSTP-4A-ELE-1090-6343 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 3 

IW-GDSTP-4A-ELE-1090-6344 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 4 

13.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0700-5181 Service Water Storage and PS 

IW-GDSTP-4A-PRO-0700-5190 Effluent Outfall 
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13.3. Equipment 

13.3.1. Controlled Equipment 

Tag Name Description 

PU-1030-010 Service Water Pump 1 

PU-1030-020 Service Water Pump 2 

PU-1030-030 Service Water Pump 3 

VCA-1030-020 Potable Water Top-up Valve 

PU-1030-011 Service Water Tank 1 Mixing Pump 

SN-1030-001 Hypochlorite Dosing Solenoid Valve 

VCA-0700-100 Service Water Feed Actuated Valve 

13.3.2. Uncontrolled Equipment 

Tag Name Description 

HA-1030-001 Service Water Pressure Vessel 1 

VPR-1030-001 Service Water Analyser Pressure Reducing Valve 

TK-1030-010 Service Water Disinfection Tank 1 

TK-1030-020 Service Water Disinfection Tank 2 

Various Manual isolation valves 

13.3.3. Instrumentation 

Tag Name Description 

FIT-0700-100 Service Water Feed Flow Indicating Transmitter 

ZSO-0700-100 Service Water Feed Actuated Valve Position Switch Open 

ZSC-0700-100 Service Water Feed Actuated Valve Position Switch Closed 

ZIT-0700-100 Service Water Feed Actuated Valve Position Indicating Transmitter 

AIT-1030-001 Service Water Residual Chlorine Analyser 

AIT-1030-002 Service Water ORP Analyser 

FS-1030-001 Service Water Analyser Flow Switch (Low) 

LS-1030-010 Service Water Disinfection Tank 1 Level Switch (Low Low, Low, High, High 
High) 
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Tag Name Description 

LS-1030-020 Service Water Disinfection Tank 2 Level Switch (Low Low, Low, High High, 
High) 

ZSO-1030-020 Potable Water Top-up Valve Position Switch Open 

ZSC-1030-020 Potable Water Top-up Valve Position Switch Closed 

FS-1030-011 Service Water Tank 1 Mixing Flow Switch (Low) 

FIT-1030-010 Service Water Flow Indicating Transmitter 

PIT-1030-010 Service Water Pressure Indicating Transmitter 

PG-1030-001 Service Water Pressure Gauge 

LS-3040-021 Hypochlorite Storage and Dosing Bund Level Switch (High High) 

13.4. Equipment and Functionality Description 

13.4.1. Service Water Pumps 

There are three Service Water Pumps, in a duty/duty/assist configuration, which pressurise the 
service water. These pumps typically operate to maintain a discharge pressure setpoint.  

13.4.2. Service Water Disinfection 

Permeate is drawn off from the MBR permeate header with the flowrate controlled by an actuated 
valve (VCA-0700-100). Permeate that passes through the actuated valve is dosed with 
Hypochlorite prior to entering the Service Water Disinfection Tanks (TK-1030-010/020). 
Typically, Service Water Disinfection Tank 1 (TK-1030-010) receives the chlorinated permeate 
initially. A mixing pump (PU-1030-011) is provided for Service Water Disinfection Tank 1 to 
ensure efficient mixing of the Hypochlorite with the permeate. 

Service Water Disinfection Tank 2 (TK-1030-020) acts as a storage well for the Service Water 
Pumps. Service Water Disinfection Tank 2 is also equipped with a potable water top-up system in 
case the demand for service water exceeds the supply of permeate. 

13.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  
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13.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

13.7. Operation in Auto 

13.7.1. Service Water Tanks 

The two Service Water Disinfection Tanks (TK-1030-010/020) each has separate valves and 
instrumentation. Service Water can be fed into and drawn from either tank individually, or fed into 
Service Water Disinfection Tank 1 (TK-1030-010) and drawn from Service Water Disinfection 
Tank 2 (TK-1030-020). 

The Operator must correctly adjust the manual valves associated with both Service Water 
Disinfection Tanks and also set on SCADA which tanks are available. It is normal practice to 
maintain service water within both Service Water Disinfection Tanks, however the Operator can 
select on SCADA (and set the manual valves) to maintain service water within only a single tank. 
Setting the correct status for each tank on SCADA is required to ensure that the correct level 
instruments are used for control of the Service Water Feed Actuated Valve (VCA-0700-100) 
(Section 13.7.2) and the Service Water Pumps (PU-1030-010/020/030) (Section 13.7.4). 

The Operator will need to select via SCADA one of the following two states for each tank: 

 The tank is available; and 

 Tank is unavailable. 

There are three Service Water Disinfection Tank selection combinations that can be selected by the 
Operator via the SCADA. These combinations are as follows:  

 Both Service Water Disinfection Tank 1 and 2 are available; 

 Service Water Disinfection Tank 1 (TK-1030-010) is available, Service Water Disinfection 
Tank 2 (TK-1030-020) is unavailable; or 

 Service Water Disinfection Tank 2 (TK-1030-020) is available, Service Water Disinfection 
Tank 1 (TK-1030-010) is unavailable. 

If neither of the Service Water Disinfection Tanks are available (due to maintenance on both 
tanks), the tanks are manually by-passed and both the Service Water Residual Chlorine Analyser 
(AIT-1030-001) and the Service Water ORP Analyser (AIT-1030-002) is required to be manually 
made unavailable by the Operator. This will prevent the selection of Hypochlorite dosing ORP 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 352 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 339 

Trimming Mode as detailed in Sections 19.7.3 and 19.11. The Operator is also required to 
manually isolate the line feeding the analysers to prevent the return of service water back into 
Service Water Disinfection Tank 2 (TK-1030-020). 

If the Hypochlorite Storage and Dosing Bund Level Switch (LS-3040-021) triggers high high level, 
an alarm is raised to indicate that overflow has potentially occurred from the Service Water 
Disinfection Tanks (TK-1030-010/020). Coincidently the Hypochlorite Dosing Pumps (PU-3040-
040/050/060) are inhibited if LS-3040-021 triggers high high level, as outlined within Sections 
19.7.1and 19.11  

13.7.1.1. Service Water Disinfection Tanks 1 and 2 Available 

When both Service Water Disinfection Tanks (TK-1030-010/020) are selected as available, the 
Operator must correctly adjust the manual valves so that the permeate feeds into Service Water 
Disinfection Tank 1 (TK-1030-010) only, the connection between TK-1030-010 and TK-1030-020 
is open fully and the Service Water Pumps (PU-1030-010/020/030) withdraw from Service Water 
Disinfection Tank 2 (TK-1030-020) only. When both tanks are available the following actions 
occur:  

 Control of the Service Water Feed Actuated Valve (VCA-0700-100) (Section 13.7.2) and the 
Service Water Pumps (PU-1030-010/020/030) (Section 13.7.4) shall be from the lowest 
indicated level switch triggered from either Service Water Disinfection Tanks (TK-1030-
010/020); 

 If at any time the Service Water Tank 1 Level Switch (LS-1030-010) triggers high high level, 
irrespective of the level triggered within Service Water Tank 2 (LS-1030-020), the Service 
Water Feed Actuated Valve (VCA-0700-100) shall operate as outlined in Section 13.7.2; 

 Similarly, a high high level alarm is raised alerting the Operator that overflow is about to 
occur, if high high level is triggered by either level switch and the following occurs: 

 Permeate flow is detected through the Service Water Feed Flow Indicating Transmitter (FIT-
0700-100) after a set delay (Overflow Delay); and/or  

 The Potable Water Feed Actuated Valve (VCA-1030-020) (Section 13.7.3) is not fully 
closed after a set delay (Valve Delay); 

 If either of the Service Water Tank Level Switches (LS-1030-010/020) triggers low low 
level, a low low level alarm is raised and all three Service Water Pumps (PU-1030-
010/020/030) are inhibited, after a set time delay (Low Low Level Alarm Delay). The 
pump(s) restart when the low level switch (LS-1030-010) is no longer active. 
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The Potable Water Feed Actuated Valve (VCA-1030-020) (Section 13.7.3) is controlled only by 
the Level Switch (LS-1030-020) within Service Water Disinfection Tank 2. The Potable water 
Feed Actuated Valve is inhibited when Service Water Disinfection Tank 2 is unavailable. 

The Service Water Tank 1 Mixing Pump (PU-1030-011), which operates continuously, is 
controlled only by the Level Switch (LS-1030-010) within Service Water Distribution Tank 1. The 
pump is stopped if the Service Water Tank 1 Level Switch (LS-1030-010) triggers low low level. 
The pump restarts when the level switch (LS-1030-010) triggers low level.  

13.7.1.2. Service Water Disinfection Tank 1 Available Only 

If Service Water Disinfection Tank 1 (TK-1030-010) is available and Service Water Disinfection 
Tank 2 (TK-1030-020) is unavailable, the following level instrument setpoints ONLY will be used 
for control of the Service Water Feed Actuated Valve (VCA-0700-100) (Section 13.7.2), the 
Service Water Pumps (PU-1030-010/020/030) (Section 13.7.4) and the  Service Water Tank 1 
Mixing Pump (PU-1030-011).  

Tag Name Instrument Name 

LS-1030-010 Service Water Disinfection Tank 1 Level Switch (High-High) 

LS-1030-010 Service Water Disinfection Tank 1 Level Switch (High) 

LS-1030-010 Service Water Disinfection Tank 1 Level Switch (Low) 

LS-1030-010 Service Water Disinfection Tank 1 Level Switch (Low-Low) 

 

 If high high level is triggered by the level switch (LS-1030-010) and permeate flow is 
detected through the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) after a 
set delay (Overflow Delay), a high high level alarm is raised alerting the Operator that 
overflow may occur ; 

 If high high level is triggered by the level switch (LS-1030-010) and  the Potable Water Feed 
Actuated Valve (VCA-1030-020) (Section 13.7.3) is not fully closed after a set delay (Valve 
Delay), a high high level alarm is raised alerting the Operator that overflow may occur; 

 If the level switch (LS-1030-010) triggers low low level, a low low level alarm is raised after 
a set time delay (Low Low Level Alarm Delay). 

The Service Water Tank 1 Mixing Pump (PU-1030-011), which operates continuously, is 
controlled only by the Level Switch (LS-1030-010) within Service Water Distribution Tank 1. The 
pump is stopped if the Service Water Tank 1 Level Switch (LS-1030-010) triggers low low level. 
The pump restarts when the level switch (LS-1030-010) triggers low level.  
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The Potable Water Feed Actuated Valve (VCA-1030-020) (Section 13.7.3) is controlled only by 
the Level Switch (LS-1030-020) within Service Water Disinfection Tank 2 (TK-1030-020), and is 
therefore inhibited from opening if TK-1030-020 is unavailable. 

13.7.1.3. Service Water Disinfection Tank 2 Available Only 

If Service Water Disinfection Tank 2 (TK-1030-020) is available and Service Water Disinfection 
Tank 1 (TK-1030-010) is unavailable, the following level instrument setpoints ONLY will be used 
for control of the Service Water Feed Actuated Valve (VCA-0700-100) (Section 13.7.2), the 
Service Water Pumps (PU-1030-010/020/030) (Section 13.7.4) and the Potable Water Feed 
Actuated Valve (VCA-1030-020) (Section 13.7.3). 

Tag Name Instrument Name 

LS-1030-020 Service Water Disinfection Tank 2 Level Switch (High-High ) 

LS-1030-020 Service Water Disinfection Tank 2 Level Switch (High) 

LS-1030-020 Service Water Disinfection Tank 2 Level Switch (Low) 

LS-1030-020 Service Water Disinfection Tank 2 Level Switch (Low-Low) 

 

 If high high level is triggered by the level switch (LS-1030-020) and permeate flow is 
detected through the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) after a 
set delay (Overflow Delay), a high high level alarm is raised alerting the Operator that 
overflow may occur; 

 If high high level is triggered by the level switch (LS-1030-020) and the Potable Water Feed 
Actuated Valve (VCA-1030-020) (Section 13.7.3) is not fully closed after a set delay (Valve 
Delay), a high high level alarm is raised alerting the Operator that overflow may occur; 

 If the level switch (LS-1030-020) triggers low low level, a low low level alarm is raised after 
a set time delay (Low Low Level Alarm Delay). 

The Service Water Tank 1 Mixing Pump (PU-1030-011) is controlled only by the Level Switch 
(LS-1030-010) within Service Water Distribution Tank 1, and is therefore inhibited from operating 
if TK-1030-010 is unavailable. 

13.7.2. Service Water Feed Actuated Valve 

The Service Water Feed Actuated Valve (VCA-0700-100) controls the flow of permeate, from the 
permeate header, into Service Water Disinfection Tanks (TK-1030-010/020): 

There are two Modes for the Service Water Feed Actuated Valve: 
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 Flow Control; or 

 Valve Position Control. 

A requirement for Flow Control Mode is that the Service Water Feed Flow Indicating Transmitter 
(FIT-0700-100) and the Service Water Feed Actuated Valve (VCA-0700-100) are available. The 
Service Water Feed Flow Indicating Transmitter (FIT-0700-100) measures the flow of permeate 
into Service Water Disinfection Tanks (TK-1030-010/020) and is also used for control of the 
Hypochlorite dosing (Section19.7.3). If Flow Control Mode is selected and Service Water Feed 
Flow Indicating Transmitter (FIT-0700-100) becomes unavailable the mode will automatically 
switch to Valve Position Control mode. 

If the Service Water Feed Actuated Valve (VCA-0700-100) fails to reach its target position within 
a set time (Valve Delay) an alarm is raised.  

13.7.2.1. Flow Control 

In this Mode, the Service Water Feed Actuated Valve (VCA-0700-100) will modulate to achieve 
the setpoint flow, as measured by Service Water Feed Flow Indicating Transmitter (FIT-0700-100). 
There are a number of different Operator setpoints (Section 13.8) for the setpoint flow 
corresponding to different measured liquid levels in Service Water Disinfection Tank 1 and 2 (TK-
1030-010/020), as determined by either the Service Water Disinfection Tank 1 or 2 Level Switch 
(LS-1030-010/020) (Sections 13.7.1 and 13.8): 

 The High-High Level setpoint triggers an alarm and indicates that tank overflow may occur, 
as outlined in Section 13.7.1. This will fully close VCA-0700-100 after a set time delay 
(Valve Close Delay), stopping permeate flow into the Service Water Disinfection Tanks; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the High High 
Level and the High Level setpoints (LS-1030-010/020), the Service Water Feed Actuated 
Valve (VCA-0700-100) will modulate via a PID feedback loop to achieve an Operator 
setpoint flow (Tanks High Level Feed Flow) to allow a limited permeate flow into the tank; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the High Level 
and the Low Level setpoints (LS-1030-010/020), the Service Water Feed Actuated Valve 
(VCA-0700-100) will modulate via a PID feedback loop to achieve an Operator setpoint flow 
(Tanks Normal Level Feed Flow) to allow permeate to flow into the tank; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the Low Level 
and the Low Low Level setpoints (LS-1030-010/020), the Service Water Feed Actuated 
Valve (VCA-0700-100) will modulate via a PID feedback loop to achieve an Operator 
setpoint flow (Tanks Low Level Feed Flow) to allow permeate to flow into the tank; 
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 If the Service Water Disinfection Tank (TK-1030-010/020) level is lower than the Low Low 
Level setpoint (LS-1030-010/020), the Service Water Feed Actuated Valve (VCA-0700-100) 
will open fully to allow the maximum flow of permeate into the tank. An alarm is raised if 
the low low level switch (LS-1030-020) remains active for a set time delay (Low Low Level 
Alarm Delay). 

Note that with regard to the Service Water Feed Actuated Valve control, the Service Water 
Disinfection Tank Level Switch (LS-1030-010/020) that will take priority is outlined within 
Section 13.7.1. 

13.7.2.2. Valve Position Control 

In this Mode, the Service Water Feed Actuated Valve (VCA-0700-100) will open to set valve 
positions corresponding to different measured liquid levels in Service Water Disinfection Tank 1 
and 2 (TK-1030-010/020), as determined by either the Service Water Disinfection Tank 1 or 2 
Level Switch (LS-1030-010/020): 

 The High-High Level setpoint (LS-1030-010/020) triggers an alarm and indicates that tank 
overflow may occur, as outlined in Section 13.7.1. This will fully close VCA-0700-100 after 
a set time delay (Valve Close Delay), stopping permeate flow into the Service Water 
Disinfection Tanks; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the High High 
Level and the High Level setpoints (LS-1030-010/020), the Service Water Feed Actuated 
Valve (VCA-0700-100) will open to an Operator set position (Position Setpoint 1) to allow a 
limited permeate flow into the tank; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the High Level 
and the Low Level setpoints (LS-1030-010/020), Service Water Feed Actuated Valve (VCA-
0700-100) will open to an Operator set position (Position Setpoint 2) to allow permeate to 
flow into the tank; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is between the Low Level 
and the Low Low Level setpoints (LS-1030-010/020), Service Water Feed Actuated Valve 
(VCA-0700-100) will open to an Operator set position (Position Setpoint 3) to allow 
permeate to flow into the tank; 

 If the Service Water Disinfection Tank (TK-1030-010/020) level is lower than the Low Low 
Level setpoint (LS-1030-010/020), the Service Water Feed Actuated Valve (VCA-0700-100) 
will open fully allow the maximum flow of permeate into the tank. An alarm is raised if the 
low low level switch (LS-1030-020) remains active for a set time delay (Low Low Level 
Alarm Delay). 
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Note that with regard to the Service Water Feed Actuated Valve control, the Service Water 
Disinfection Tank Level Switch (LS-1030-010/020) that will take priority is outlined within 
Section 13.7.1. 

13.7.3. Potable Feed Actuated Valve 

Potable water can be added to Service Water Disinfection Tank 2 (TK-1030-020) via the Potable 
Feed Actuated Valve (VCA-1030-020) under emergency circumstances. The operator can select to 
Enable Potable Water at the SCADA. Once enabled, the Potable Water Top-up Valve (VCA-1030-
020) is controlled based solely on the Level Switch (LS-1030-020) within Service Water 
Disinfection Tank 2, which has the following setpoints: 

 If enabled at the SCADA, the Low-Low Level setpoint (LS-1030-020) will open the Potable 
Water Top-up Valve (VCA-1030-020). A low low level alarm is raised if the low low level 
switch (LS-1030-020) remains active for a set time delay (Low Low Level Alarm Delay); 

 If the Low Level setpoint (LS-1030-020) is triggered, the Potable Water Top-up Valve 
(VCA-1030-020) will close and the low level alarm time delay (Low Low Level Alarm 
Delay) is reset. 

If Service Water Disinfection Tank 2 or Service Water Disinfection Tank 2 Level Switch (LS-
1030-020) is unavailable, the Potable Water Top-up Valve (VCA-1030-020) is inhibited from 
opening.  

13.7.4. Service Water Pumps 

There are three Service Water Pumps (PU-1030-010/020/030) that operate in duty/duty/assist 
mode, each equipped with a VSD. There are two modes of control of the Service Water Pumps:  

 Setpoint Pressure Control; or 

 Setpoint Speed Control. 

A requirement for Setpoint Pressure Control mode is that the Service Water Pressure Indicating 
Transmitter (PIT-1030-010) is available. If Setpoint Pressure Control mode is selected and the 
Service Water Pressure Indicating Transmitter (PIT-1030-010) becomes unavailable, the Mode will 
automatically switch to Setpoint Speed Control mode. 

A duty arbiter provides automatic cycling of the duty pump (or duty pump order) once per day at 
an Operator selected time of day (TOD 1). A manual duty selector is also provided which allows 
the Operator to manually set the duty order of the Service Water Pumps. When the duty selector 
has been placed in manual the automatic time of day change over will not occur. 
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If one of the duty pumps fails, another pump shall start to maintain service water flow to the plant. 

13.7.4.1. Setpoint Pressure Control 

In this mode, there are two Operator selected setpoint pressures for the Service Water Pumps (PU-
1030-010/020/030): 

 Service Water Setpoint Pressure; and 

 Tanks Level Low Low Setpoint Pressure. 

If the Service Water Disinfection Tank (TK-1030-010/020) level switch (LS-1030-010/020) 
triggers Low Low level, the setpoint pressure (Adopted Setpoint Pressure) will be as follows: 

Adopted Setpoint Pressure = Tanks Level Low Low Setpoint Pressure 

If the Service Water Disinfection Tank (TK-1030-010/020) level switch (LS-1030-010/020) has 
not triggered low low level, the setpoint pressure (Adopted Setpoint Pressure) will be as follows: 

 Adopted Setpoint Pressure = Service Water Setpoint Pressure 

The speed and the number of operating pumps is modulated via a PID feedback loop to meet the 
required service water setpoint (Adopted Setpoint Pressure), as measured by the Service Water 
Pressure Indicating Transmitter (PIT-1030-010), as follows: 

 When the measured pressure is less than the Operator setpoint pressure (Adopted Setpoint 
Pressure), the pump speed is increased: 

 If the operating pump/s are running at maximum speed for longer than an Operator 
settable time period (Up 1), an additional pump is started and the speed is modulated to 
meet the pressure setpoint (Adopted Setpoint Pressure). All operating pumps will run at 
the same speed; 

 When the measured pressure is greater than the Operator setpoint pressure (Adopted Setpoint 
Pressure), the pump speed is decreased: 

 If the operating pump/s are running at minimum speed for longer than an Operator 
settable time period (Down 1), one of the operating pump/s is stopped and the pump 
speed is modulated to meet the pressure setpoint (Adopted Setpoint Pressure). All 
operating pumps will run at the same speed; 

 If the service water system pressure, as indicated by the Service Water Pressure Indicating 
Transmitter (PIT-1030-010) increases above a high pressure setpoint (Pump Stop Pressure 
Setpoint) then all operating service water pumps shall be stopped; 

 If the service water system pressure, as indicated by the Service Water Pressure Indicating 
Transmitter (PIT-1030-010) drops below a low pressure setpoint (Pump Start Pressure 
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Setpoint) then the duty service water pump shall be started. The Sservice Water Pumps shall 
operate as outlined above; 

 An alarm is raised if the pressure measured by the Service Water Pressure Indicating 
Transmitter (PIT-1030-010) drops below a low pressure setpoint (Low Pressure) after a set 
time period (Time Interval 2); 

 An alarm is raised if the pressure measured by the Service Water Pressure Indicating 
Transmitter (PIT-1030-010) increases above a high pressure setpoint (High Pressure) after a 
set time period (Time Interval 1). 

If the service water flow as indicated by the Service Water Flow Indicating Transmitter (FIT-1030-
010) is below a hardcoded low setpoint (Low Flow Single Pump Setpoint), then only a single duty 
Service Water Pump shall be available to operate. If the service water flow is between the 
hardcoded low setpoint (Low Flow Single Pump Setpoint) and a hardcoded high setpoint (High 
Flow Two Pump Setpoint), then 2 duty Service Water Pumps shall be available to operate. If the 
service water flow as indicated by the Service Water Flow Indicating Transmitter (FIT-1030-010) 
is below a hardcoded low setpoint (Low Low Flow Stop Setpoint), then all operating service water 
pumps shall be stopped. The duty Service Water Pump shall restart when the pressure drops below 
a low pressure setpoint (Pump Start Pressure Setpoint) as outlined above. 

If the Service Water Flow Indicating Transmitter (FIT-1030-010) is unavailable, then the Service 
Water Pumps shall continue to operate as per the normal Setpoint Pressure Control Mode outlined 
above.  

Note that with regard to the Service Water Pumps (PU-1030-010/020/030) control, the Service 
Water Disinfection Tank Level Switch (LS-1030-010/020) that will take priority is outlined within 
Section 13.7.1. 

13.7.4.2. Setpoint Speed Control 

In this mode, two duty Service Water Pumps (PU-1030-010/020/030) will both be operated at a 
speed setpoint (Service Water Setpoint Speed).  

This mode is the back-up mode to Setpoint Pressure Control (Section 13.7.4.1) if the Service Water 
Pressure Indicating Transmitter (PIT-1030-010) becomes unavailable. 

13.7.5. Service Water Monitoring 

A pressure reducing valve (VPR-1030-001) is provided to enable a small flow of service water to 
pass through to the Service Water Residual Chlorine Analyser (AIT-1030-001) and the Service 
Water ORP Analyser (AIT-1030-002). The analysers will monitor the residual chlorine 
concentration and the ORP in the service water and raise the following alarms: 
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 High residual alarm if the measured chlorine residual exceeds an Operator set concentration 
limit (High Residual Chlorine) after a set period (Time Interval 3); 

 Low residual alarm if the measured chlorine residual drops below an Operator set 
concentration limit (Low Residual Chlorine) after a set period (Time Interval 4); 

 High ORP alarm if the measured ORP exceeds an Operator setpoint (High ORP) after a set 
period (Time Interval 5); and 

 Low ORP alarm if the measured ORP drops below an Operator setpoint (Low ORP) after a 
set period (Time Interval 6). 

A flow switch (FS-1030-001) is provided on the line feeding the analysers and a low flow alarm is 
raised if no flow is detected after a set time period (Time Interval 7). 

A Service Water Flow Indicating Transmitter (FIT-1030-010) is provided on the main feeding 
service water to the plant. This is used for monitoring the instantaneous flow of service water and 
providing totalised volumes of service water provided to the plant as follows: 

 Daily totalised volume of service water to the plant (kL/d); 

 Yesterday Daily totalised volume of service water to the plant (kL/d).  

A rolling time weighted average service water flow is used for monitoring purposes only. The 
rolling time weighted average permeate flow is calculated for the time period of now (T0) to now 
minus X minutes (T0-X) (in L/s) where X is an Operator set time. 

An alarm will be raised if the measured flow of service water (FIT-1030-010) is less than a set flow 
(Service Water Low Flow) a set time (Pump Start Delay) after starting the Service Water Pumps 
(PU-1030-010/020/030). An alarm is raised if the measured flow of service water (FIT-1030-010) 
is greater than a set flow (Service Water High Flow) during operation of the Service Water Pumps 
(PU-1030-010/020/030). 

13.7.6. Initiation of Hypochlorite Dosing 

If the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) is functioning and detects a 
permeate flow more than a set value (Initiate Dosing Flow) for a set time (Initiate Dosing Time), 
the Hypochlorite Dosing Solenoid Valve (SN-1030-001) will open and hypochlorite dosing 
(Section 19.7.3) to the service water system will be initiated. If the measured permeate flow is less 
than a set value (Halt Dosing Flow) for a set time (Halt Dosing Time), the Hypochlorite Dosing 
Solenoid (SN-1030-001) will close and hypochlorite dosing to the service water system will be 
stopped. 

If the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) becomes unavailable, the 
Hypochlorite Dosing Solenoid Valve (SN-1030-001) will open and hypochlorite dosing to the 
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service water system will be initiated when the Service Water Feed Actuated Valve (VCA-0700-
100) is not fully closed. If the valve is fully closed, Hypochlorite dosing to the service water system 
will be stopped and then the Hypochlorite Dosing Solenoid (SN-1030-001) is closed. Refer to 
Sections 19.7.3 and 19.11 for details regarding the operation of the Hypochlorite Dosing Pumps 
(PU-3040-040/050/060) if the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) 
becomes unavailable. 

The Service Water ORP Analyser (AIT-1030-002) is used for monitoring and can be used for 
control of the hypochlorite dosing pumps (Section 19.7.3.2). It will also raise alarms as outlined in 
Section 13.7.5. 

13.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function of 
Service Water Pumps 

hr:min 00:00 23:59 10:00 Operator 

Service Water 
Setpoint Pressure 

Setpoint pressure for the service water 
for normal operation of the Service 
Water Pumps in Setpoint Pressure 
Mode 

kPa 200 750 550 Engineer 

Tanks Level Low 
Low Setpoint 
Pressure 

Setpoint pressure for the service water 
for Low Low tank level operation of the 
Service Water Pumps in Setpoint 
Pressure Mode 

kpa 200 750 500 Engineer 

Service Water 
Setpoint Speed 

Setpoint speed for operation of the 
Service Water Pumps in Setpoint Speed 
Mode 

% (Hz) 0 (0) 100 (50) 60 (30) Engineer 

Low Pressure Setpoint for low pressure alarm for the 
Service Water Pumps 

kPa 200 750 300 Engineer 

High Pressure Setpoint for high pressure alarm for the 
Service Water Pumps 

kPa 200 750 750 Engineer 

High Residual 
Chlorine 

Chlorine setpoint to trigger High 
Residual Chlorine alarm 

mg/L 0.0 10.0 3.0 Engineer 

Low Residual 
Chlorine 

Chlorine setpoint to trigger Low 
Residual Chlorine alarm 

mg/L 0.0 10.0 0.25 Engineer 

Initiate Dosing 
Flow 

Flow of permeate to Service Water 
Tanks to initiate hypochlorite dosing 

L/s 0 50 2 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Initiate Dosing 
Time 

Duration for which flow of permeate to 
Service Water Tanks is above setpoint 
to initiate hypochlorite dosing 

sec 0 60 5 Engineer 

Halt Dosing Flow Flow of permeate to Service Water 
Tanks to halt hypochlorite dosing 

L/s 0 20 1 Engineer 

Halt Dosing Time Duration for which flow of permeate to 
Service Water Tanks is less than 
setpoint to halt hypochlorite dosing 

sec 0 60 5 Engineer 

High ORP ORP setpoint to trigger High ORP 
alarm 

mV -1000 +1000 +750 Operator 

Low ORP ORP setpoint to trigger Low ORP alarm mV -1000 +1000 +250 Operator 

Tanks High Level 
Feed Flow 

Setpoint for permeate flow between 
High High level and High level 
setpoints for Flow Control Mode 

L/s 0 50 2.5 Operator 

Tanks Normal 
Level Feed Flow 

Setpoint for permeate flow between 
High level and Low level setpoints for 
Flow Control Mode 

L/s 0 50 25 Operator 

Tanks Low Level 
Feed Flow 

Setpoint for permeate flow between 
Low level and Low-Low level setpoints 
for Flow Control Mode 

L/s 0 50 50 Operator 

Position Setpoint 
1 

Valve position setpoint between High 
High level and High level setpoints for 
Valve Position Control Mode 

% open 0 100 33 Operator 

Position Setpoint 
2 

Valve position setpoint between High 
level and Low level setpoints for Valve 
Position Control Mode 

% open 0 100 66 Operator 

Position Setpoint 
3 

Valve position setpoint between Low 
level and Low-Low level setpoints for 
Valve Position Control Mode 

% open 0 100 100 Operator 

Service Water 
Low Flow 

Setpoint for service water flow for low 
flow alarm for Service Water (FIT-
1030-010) 

L/s 0 50 0.5 Operator 

Service Water 
High Flow 

Setpoint for service water flow for high 
flow alarm for Service Water (FIT-
1030-010) 

L/s 0 100 50 Operator 

Pump Start 
Pressure Setpoint 

Pressure setpoint to initiate duty pump 
when no pumps are running in Setpoint 
Pressure Control Mode 

kPa 200 750 450 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Pump Stop 
Pressure Setpoint 

Pressure setpoint to stop duty pump 
when only a single pump is running in 
Setpoint Pressure Control Mode 

kPa 200 750 600 Operator 

Service Pump 
Min Speed 

Minimum Service Water Pump Speed % (0) 0 (0) 100 (50) 83 
(41.5) 

Operator 

Service Pump 
Max Speed 

Maximum Service Water Pump Speed % (0) 0 (0) 100 (50) 100 (50) Operator 

Up 1 Time delay before additional pump is 
started after operating pump/s at 
maximum speed 

sec 1 600 1 Operator 

Down 1 Time delay before one operating pump 
is stopped after operating pumps at 
minimum speed 

sec 1 600 5 Operator 

X  Service Water Flow Averaging Time min 0 60 5 Operator 

13.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Low Low Flow 
Stop Setpoint 

Setpoint flow to stop all operating Service 
Water Pumps 

L/s 0 5 0.02 

Low Flow Single 
Pump Setpoint 

Setpoint flow to limit the number of 
operating Service Water Pumps to 1 in 
Setpoint Pressure Control Mode 

L/s 0 12 10 

High Flow Two 
Pump Setpoint 

Setpoint flow to limit the number of 
operating Service Water Pumps to 2 in 
Setpoint Pressure Control Mode 

L/s 0 20 20 

Pump Start Delay Time before low flow fault is triggered for 
Service Water Tank 1 Mixing Pump or low 
flow alarm is triggered for Service Water 
Pumps 

sec 1 60 5 

Valve Delay Time for valve to open or close before valve 
fault is triggered 

sec 1 600 60 

Time Interval 1 Time delay after high pressure alarm setpoint 
exceeded before high pressure alarm is 
signalled for service water pumps 

sec 1 120 30 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 364 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 351 

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Time Interval 2 Time delay after low pressure alarm setpoint 
reached before low pressure alarm is 
signalled for service water pumps 

sec 1 120 30 

Time Interval 3 Time delay after High Residual Chlorine 
alarm setpoint reached before High Residual 
alarm is signalled  for the Service Water 
Residual Chlorine Analyser 

sec 1 120 30 

Time Interval 4 Time delay after Low Residual Chlorine 
alarm setpoint reached before Low Residual 
alarm is signalled for Service Water Residual 
Chlorine Analyser 

sec 1 120 30 

Time Interval 5 Time delay after High ORP alarm setpoint 
reached before High ORP alarm is signalled 
for Service Water ORP Analyser 

sec 1 120 30 

Time Interval 6 Time delay after Low ORP alarm setpoint 
reached before Low ORP alarm is signalled 
for Service Water ORP Analyser 

sec 1 120 30 

Time Interval 7 Time delay after low flow is detected in 
service water analyser line before low flow 
alarm is triggered.  

sec 1 120 40 

Low Low Level 
Alarm Delay 

Time delay after low low level triggered in 
Service Water Disinfection Tanks before low 
low level alarm is raised 

sec 1 600 30 

Overflow Delay Time delay after high high level triggered in 
Service Water Disinfection Tanks while 
permeate flow detected and/or potable water 
valve not fully closed before high high level 
alarm is raised 

sec 1 600 30 

Valve Close Delay Time delay after high high level triggered in 
Service Water Disinfection Tanks before 
valve is closed  

sec  1 600 30 

13.10. Interlocks and Faults 

Related Process Event Action 

FIT-0700-100 Service Water Feed 
Flow Indicating 
Transmitter fails 

Flow Control Mode cannot be selected -> switch to Valve Position 
Control Mode 

Start and stop hypochlorite dosing to the service water system 
(Section13.7.6) based on the position of VCA-0700-100 
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Related Process Event Action 

PIT-1030-010 Service Water Pressure 
Indicating Transmitter 
fails 

Setpoint Pressure Control Mode cannot be selected -> switch to 
Setpoint Speed Control Mode 

TK-1030-010 Service Water 
Disinfection Tank 1 
unavailable 

Inhibit the Service Water Tank 1 Mixing Pump (PU-1030-011) 

TK-1030-020 Service Water 
Disinfection Tank 2 
unavailable 

Inhibit auto operation of the Potable Water Top-up Valve (VCA-1030-
020) 

LS-1030-010 Service Water 
Disinfection Tank 1 
triggers low low level 

Inhibit the Service Water Tank 1 Mixing Pump (PU-1030-011) and 
raise alarm 

LS-1030-010/020 Either Service Water 
Disinfection Tank 
triggers low low level 

Inhibit the Service Water Pumps (PU-1030-010/020/030) and raise 
alarm 

13.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

PU-1030-010 

(ST41PU1030010dsF2Start) 

Service Water Pump 1 Fail to Start/Stop 5 

PU-1030-010 

(ST41PU1030010dsEstop) 

Service Water Pump 1 Emergency Stop 1 

PU-1030-010 

(ST41PU1030010dsThermistor) 

Service Water Pump 1 Thermistor Fault 5 

PU-1030-010 

(ST41PU1030010dsVSDFault) 

Service Water Pump 1 VSD Fault 5 

PU-1030-010 
(ST41PU1030010dsIsolated) 

Service Water Pump 1 Isolated 5 

PU-1030-010 
(ST41PU1030010dsNotRemote) 

Service Water Pump 1 Not Remote 5 

PU-1030-020 
(ST41PU1030020dsF2Start) 

Service Water Pump 2 Fail to Start/Stop 5 

PU-1030-020 
(ST41PU1030020dsEstop) 

Service Water Pump 2 Emergency Stop 1 

PU-1030-020 

(ST41PU1030020dsThermistor) 

Service Water Pump 2 Thermistor Fault 5 
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Tag Name Description SCADA 
Priority 

PU-1030-020 
(ST41PU1030020dsVSDFault) 

Service Water Pump 2 VSD Fault 5 

PU-1030-020 

(ST41PU1030020dsIsolated) 

Service Water Pump 2 Isolated 5 

PU-1030-020 

(ST41PU1030020dsNotRemote) 

Service Water Pump 2 Not Remote 5 

PU-1030-030 

(ST41PU1030030dsF2Start) 

Service Water Pump 3 Fail to Start/Stop 5 

PU-1030-030 

(ST41PU1030030dsEstop) 

Service Water Pump 3 Emergency Stop 1 

PU-1030-030 

(ST41PU1030030dsThermistor) 

Service Water Pump 3 Thermistor Fault 5 

PU-1030-030 
(ST41PU1030030dsVSDFault) 

Service Water Pump 3 VSD Fault 5 

PU-1030-030 
(ST41PU1030030dsIsolated) 

Service Water Pump 3 Isolated 5 

PU-1030-030 
(ST41PU1030030dsNotRemote) 

Service Water Pump 3 Not Remote 5 

PU-1030-010/020/030 
(ST41PU10300DTYdsPumpAvailTwo) 

Service Water Pump Station Two or More Unavailable 1 

PU-1030-011 

(ST41PU1030011dsF2Start) 
Service Water Tank 1 Mixer Fail to Start/Stop 5 

PU-1030-011 

(ST41PU1030011dsEstop) 
Service Water Tank 1 Mixer Emergency Stop 1 

PU-1030-011 

(ST41PU1030011dsTOLoad) 
Service Water Tank 1 Mixer Thermal Overload 5 

PU-1030-011 

(ST41PU1030011dsIsolated) 
Service Water Tank 1 Mixer Isolated 5 

PU-1030-011 

(ST41PU1030011dsNotRemote) 
Service Water Tank 1 Mixer Not Remote 5 

PU-1030-011 
(ST41PU1030011dsSimoFault) 

Service Water Tank 1 Mixer Simocode Fault 5 

PU-1030-011 
(ST41PU1030011dsSimoWarn) 

Service Water Tank 1 Mixer Simocode Warning 5 
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Tag Name Description SCADA 
Priority 

AIT-1030-001 
(ST41AIT1030001dsInvalid) 

Service Water Residual Chlorine Signal Invalid 5 

AIT-1030-001 

(ST41AIT1030001dsLo) 
Service Water Residual Chlorine Low 5 

AIT-1030-001 

(ST41AIT1030001dsHi) 
Service Water Residual Chlorine High 5 

AIT-1030-002 

(ST41AIT1030002dsInvalid) 
Service Water ORP Analyser Signal Invalid 5 

AIT-1030-002 

(ST41AIT1030002dsLo) 
Service Water ORP Analyser Low 5 

AIT-1030-002 

(ST41AIT1030002dsHi) 
Service Water ORP Analyser High 5 

FS-1030-001 
(ST41FSL1030001dsAlarm)  

Service Water Analyser Flow Low Switch Alarm 5 

FIT-1030-010 
(ST41FIT1030010dsInvalid) 

Service Water Flow Signal Invalid 5 

FIT-1030-010  
(ST41FIT1030010dsLo) 

Service Water Flow Low 5 

FIT-1030-010 
(ST41FIT1030010dsHi) 

Service Water Flow High 5 

PIT-1030-010 

(ST41PIT1030010dsInvalid) 
Service Water Header Pressure Signal Invalid 1 

PIT-1030-010  

(ST41PIT1030010dsLo) 
Service Water Header Pressure Low 1 

PIT-1030-010 

(ST41PIT1030010dsHi) 
Service Water Header Pressure High 5 

VCA-0700-100 

(ST41VCA0700100dsF2PosFault) 
Service Water Feed Valve Fail to Position 5 

VCA-0700-100 

(ST41VCA0700100dsPosFBInvalid) 
Service Water Feed Valve Position Feedback Invalid 5 

VCA-1030-020  
(ST41VCA1030020dsF2Open) 

Potable Water Top Up Valve Fail to Open 5 

VCA-1030-020  
(ST41VCA1030020dsF2Close) 

Potable Water Top Up Valve Fail to Close 5 
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Tag Name Description SCADA 
Priority 

LS-1030-010 
(ST41LSLL1030010dsAlarm) 

Service Water Tank 1 Level Low Low Switch Alarm 5 

LS-1030-010 

(ST41LSL1030010dsAlarm) 
Service Water Tank 1 Level Low Switch Alarm 7 

LS-1030-010 

(ST41LSH1030010dsAlarm) 
Service Water Tank 1 Level High Switch Alarm 7 

LS-1030-010  

(ST41LSHH1030010dsAlarm) 
Service Water Tank 1 Level High High Switch Alarm 5 

LS-1030-020 

(ST41LSLL1030020dsAlarm) 
Service Water Tank 2 Level Low Low Switch Alarm 5 

LS-1030-020 

(ST41LSL1030020dsAlarm) 
Service Water Tank 2 Level Low Switch Alarm 7 

LS-1030-020 
(ST41LSH1030020dsAlarm) 

Service Water Tank 2 Level High Switch Alarm 7 

LS-1030-020 
(ST41LSHH1030020dsAlarm) 

Service Water Tank 2 Level High High Switch Alarm 5 

FIT-0700-100 

(ST41FIT0700100dsInvalid) 
Service Water Feed Flow Signal Invalid 5 

(ST41MES1090010dsFault) Service Water Remote IO Switch Comms Fault 1 

(ST41MES1090010dsRingFault) Service Water Remote IO Switch Ring Break 1 

(ST41MES1090010dsPort01) Service Water Remote IO Switch Port 1 Fault 1 

(ST41MES1090010dsPort02) Service Water Remote IO Switch Port 2 Fault 1 

(ST41MES1090010dsPort03) Service Water Remote IO Switch Port 3 Fault 1 

(ST41MES1090010dsPort04) Service Water Remote IO Switch Port 4 Fault 1 

(ST41MES1090010dsPort05) Service Water Remote IO Switch Port 5 Fault 1 

(ST41MES1090010dsPort06) Service Water Remote IO Switch Port 6 Fault 1 

(ST41MCCPB2dsPB012) Service Water Tank 1 Mixer Simocode Comms Fault 5 

(ST41MCCPNdsPN012) Main PLC Service Water Remote IO 1 Comms Fault 1 

(ST41MCCPNdsPN013) Main PLC Service Water Remote IO 2 Comms Fault 1 

(ST41MCCPNdsPN025) Service Water Pump 1 Drive Comms Fault 5 

(ST41MCCPNdsPN026) Service Water Pump 3 Drive Comms Fault 5 

(ST41MCCPNdsPN044) Service Water Pump 2 Drive Comms Fault 5 

(ST41PNL1090010dsPS1Fail) Service Water RIO Panel 24V Power Supply 1 Fail 1 
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Tag Name Description SCADA 
Priority 

(ST41PNL1090010dsPS2Fail) Service Water RIO Panel 24V Power Supply 2 Fail 1 

(ST41SWSAUTOdsFixedPressure) Service Water Pumps Forced to Fixed Speed Pressure 
Transmitter Fail 

1 

(ST41SWSAUTOdsPermeatePos) Service Water Feed Forced to Valve Position Flow 
Transmitter Fail 

5 

(ST41SWSAUTOdsTankHiHi) Service Water Tanks Level High High 5 

(ST41SWSAUTOdsTankLoLo) Service Water Tanks Level Low Low 5 

13.12. History 

Tag Name Description Sample Time 

PU-1030-010 Service Water Pump 1 Speed 30 sec 

PU-1030-020 Service Water Pump 2 Speed 30 sec 

PU-1030-030 Service Water Pump 3 Speed 30 sec 

AIT-1030-001 Service Water Residual Chlorine Analyser 2 sec 

AIT-1030-002 Service Water ORP Analyser 2 sec 

PIT-1030-010 Service Water Pressure Indicating Transmitter 2 sec 

FIT-1030-010 Service Water Flow Indicating Transmitter (L/s) 2 sec 

ZIT-0700-100 Service Water Feed Vave Position (%) 2 sec 

VCA-1030-020 Potable Water Top Up Valve Open/Closed Event 

FIT-1030-010 Daily Daily Totalised Service Water Flow (kL/d) Daily 

FIT-1030-010 Yesterday Yesterdays Totalised Service Water Flow (kL/day) Daily 

FIT-0700-100 Service Water Feed Flow Indicating Transmitter (L/s) 5 sec 

FIT-0700-100 Daily  Daily Totalised Service Water Feed Flow (kL/d) Daily 

FIT-0700-100 Yesterday Yesterdays Totalised Service Water Feed Flow (kL/day) Daily 

 Standard Device Monitoring Various 
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13.13. Start-up, Operation and Shutdown 

13.13.1. Service Water Pumps 

13.13.1.1. Start Up Procedures 

 Ensure that at least one Service Water Pump is available and ready for operation and the 
instrumentation is available and functioning; 

 Select Service Water Disinfection Tank/s for service water disinfection and distribution; 

 Enable the Service Water Pumps and open the manual isolation valves; 

 Once the system is ready, select the Auto Mode at the SCADA for the Service Water Pumps. 

13.13.1.2. Planned Shut Down 

Normally, only one Service Water Pump should be taken off-line at any time to ensure that 
sufficient service water can be provided to the plant to enable normal operation. 

Taking a pump off-line involves closing the upstream and downstream isolation valves. 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

13.13.1.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation. In the event of a mains 
power outage the system should be enabled as service water supply is a critical process, for 
continuous operation of the plant, particularly for inlet sewage screening. 

13.13.2. Service Water Storage Tanks 

13.13.2.1. Start Up Procedures 

 Ensure that enabled Service Water Storage Tanks are available and ready for operation and 
the instrumentation is available and functioning; 

 Ensure that the hypochlorite dosing system is available and functioning; 

 Open the correct manual isolation valves; 

 Enable the hypochlorite dosing; 

 Once the system is ready, enable the Service Water Tanks including the Service Water Feed 
Actuated Valve and the Potable Water Top-up Valve from the SCADA. 
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13.13.2.2. Planned Shut Down 

It is possible to take either of the two Service Water Tanks off-line and continue operation of the 
Service Water System using the other tank. 

It should be noted that potable water top-up can only be added to Service Water Disinfection Tank 
2, so if Tank 2 is taken off-line, the Potable Water Top-up Valve will need to be disabled and the 
Service Water System will need to rely on sufficient flow of permeate to meet the service water 
demands. 

Also only Service Water Tank 1 is equipped with a mixing pump. Note that if Service Water Tank 
1 is taken off-line, the disinfection efficiency will be reduced. 

13.13.2.3. Emergency Shut Down 

The mixing pump in Service Water Disinfection Tank 1 will stop on power failure. The Service 
Water Feed Actuated Valve and the Potable Water Top-up Valve will remain in their last position 
on power failure. 
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14. Effluent Outfall 
14.1. Process Description 

MBR permeate is pumped by the Permeate Pumps to the permeate stand pipe via the permeate 
header. The permeate stand pipe provides a constant back pressure to the Permeate Pumps. There 
are four off takes located between the permeate pumps and the permeate stand pipe: 

 Permeate to the Backpulse Pumps (Refer Volume 2 GE Documentation), 

 Permeate to the Service Water System (Section 13), 

 Permeate to the Air Treatment Facility (ATF) (Section 24) via the ATF Feed Pumps, 

 Permeate to the Washwater Feed Pumps. 

Any permeate that is not taken off prior to the stand pipe overflows the stand pipe to the Permeate 
Flow Splitter Tank. A weir in this tank enables permeate to gravitate to the AWTP Pump Station 
(controlled by the AWTP) via the AWTP Interceptor Pit which also receives secondary effluent 
from Clarifier 4. 

Any permeate and secondary effluent from Clarifier 4 that does not flow to the AWTP overflows 
the outlet weir in the Permeate Flow Splitter Tank and gravitates to the Outfall Connection 
Manhole. This manhole also receives plant bypass flow from the PTA. The combined flow 
discharges to the effluent outfall.  

The AWTP Interceptor Pit (MNH-0700-030), which feeds the ATWP, is equipped with an actuated 
penstock (PT-0700-030) to isolate the AWTP Interceptor Pit from the AWTP. As this penstock is 
controlled by the AWTP it is not included in this document. 

14.2. Reference Drawings 

14.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-0700-2860 Permeate Flow Split Tank Structural Modifications – Sheet 1  

IW-GDSTP-4A-CIV-0700-2861  Permeate Flow Split Tank Structural Modifications – Sheet 2 

IW-GDSTP-4A-CIV-0700-2862  Permeate Flow Split Tank Structural Modifications – Sheet 3 

IW-GDSTP-4A-CIV-0700-2870  Permeate Flow Split Tank Concrete Cover Panel Details  

IW-GDSTP-4A-CIV-0700-2871 Permeate Flow Split Tank Aluminium Cover Panel Details  

IW-GDSTP-4A-CIV-1100-1460 Outfall Standpipe Plan and Sections 

IW-GDSTP-4A-CIV-1100-1490 Permeate Discharge  Pipework Connection Details  
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14.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2440 Permeate Pump Area General Arrangement  

IW-GDSTP-4A-MEC-0600-2441 Permeate Pump Area Sections – Sheet 1   

IW-GDSTP-4A-MEC-0600-2442 Permeate Pump Area Sections – Sheet 2 

IW-GDSTP-4A-MEC-0600-2443 Permeate Pump Area Sections – Sheet 3 

IW-GDSTP-4A-MEC-0600-2444 Permeate Pump Area Sections – Sheet 4 

IW-GDSTP-4A-MEC-0600-2445 Permeate Pump Area Sections – Sheet 5 

IW-GDSTP-4A-MEC-0600-2446 Permeate Pump Area – Sheet 1 

IW-GDSTP-4A-MEC-0600-2447 Permeate Pump Area Sections – Sheet 2 

14.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-1000-6413 Service Water Tank 1 Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6421 Service Water Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6422 Service Water Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6423 Service Water Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6613 Service Water Tank 1 Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6621 Service Water Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6622 Service Water Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-1000-6623 Service Water Pump 3 –Termination Diagram 

PLC Terminations PNL-1090-010 

IW-GDSTP-4A-ELE-1090-6201 PNL-1090-010 - Service Water RIO Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1090-6202 PNL-1090-010 - Service Water RIO Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1090-6301 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6302 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6305 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6306 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6307 PNL-1090-010 Service Rio I/O Rack 11 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6308 PNL-1090-010 Service Rio I/O Rack 11 Slot 8 Termination Diagram 
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Description  Associated Drawing Set 

IW-GDSTP-4A-ELE-1090-6309 PNL-1090-010 Service Rio I/O Rack 11 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6311 PNL-1090-010 Service Rio I/O Rack 11 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6312 PNL-1090-010 Service Rio I/O Rack 12 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6341 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 1 

IW-GDSTP-4A-ELE-1090-6342 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 2 

IW-GDSTP-4A-ELE-1090-6343 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 3 

IW-GDSTP-4A-ELE-1090-6344 PNL-1090-010 Service Rio I/O Field Device Termination Diagram – SHT 4 

14.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0700-5190 Effluent Outfall 

14.3. Equipment 

14.3.1. Controlled Equipment 

Tag Name Description 

PU-0700-010 Washwater Feed Pump 1 

PU-0700-020 Washwater Feed Pump 2 

PU-0700-030 Washwater Feed Pump 3 

PU-0700-110 ATF Feed Pump 1 

PU-0700-120 ATF Feed Pump 2 

SN-0700-130 ATF Feed Pump Solenoid Valve 

PT-0700-030 AWTP Interceptor Pit Outlet Penstock 

14.3.2. Uncontrolled Equipment 

Tag Name Description 

 Permeate Standpipe Structure 

TK-0700-010 Permeate Flow Splitter Tank 

WR-0700-010 Permeate Flow Splitter Tank Overflow Weir 

HA-0700-010 Hydraulic Accumulator 1 

HA-0700-020 Hydraulic Accumulator 2 
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Tag Name Description 

HA-0700-030 Hydraulic Accumulator 3 

MNH-0700-010 Effluent Standpipe Scour Manhole 

WR-0700-011 Permeate Flow Splitter Tank Weir 

MNH-0700-030 AWTP Interceptor Pit 

WR-0700-030 AWTP Interceptor Pit Weir 

TK-0700-020 Pit Near AWTP PS 

TK-0700-040 Outfall Connection Manhole 

Various Manual isolation valves 

14.3.3. Instrumentation 

Tag Name Description 

AS-0700-010 Effluent Standpipe Auto Sampler 

PG-0700-130 ATF Feed Pressure Gauge 

FIT-0700-130 ATF Feed Flow Indicating Transmitter 

LIT-0700-010 Permeate Flow Splitter Tank Level Indicating Transmitter 

PG-0700-020 Washwater Feed Pump Outlet Pressure Gauge 1 

PIT-0700-021 Washwater Feed Pump Outlet Pressure Indicating Transmitter 1 

14.4. Equipment and Functionality Description 

14.4.1. Service Water Feed 

Refer to Section 13.  

14.4.2. ATF Feed Pumps 

There are two ATF Feed Pumps (PU-0700-110/120) which operate in a duty/standby configuration. 
The duty pump starts when permeate flow is required by the Air Treatment Facility (ATF) (refer 
Section 24.4.2). 

The ATF may also be fed with potable water. This may be done if the ATF Feed pumps fail or if 
permeate is unavailable. To feed the ATF with potable water the Operator must disable the ATF 
Feed Pumps at the SCADA, close HV-0700-131 at the ATF Feed PS and open VAR-0800-001 at 
the ATF area. 
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14.4.3. Washwater Feed Pumps 

There are three Washwater Feed Pumps (PU-0700-010/020/030) which operate in the following 
two configuations:  

 Duty/standby/assist configuration when only 1 GDD/BFP is running, and 

 Duty/duty/standby configuration when both GDD/BFPs are running.  

Whenever at least one of the two dewatering belt filter presses (Section 17) is called to start or 
stop, the Washwater PS is called to start or stop respectively. The number of Washwater Pumps 
operating is determined by Pressure Setpoint feedback loop control and the duty arbiter.   

14.4.4. Effluent Auto Sampler 

Refer to Section 29. 

14.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

14.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

14.7. Operation in Auto 

14.7.1. Service Water Feed 

Refer to Section 13. 

14.7.2. ATF Feed Pumps 

The ATF Feed Pumps (PU-0700-110/120) operate in a duty/standby configuration. 

A duty arbiter provides automatic cycling of the duty pump (or duty pump order) once per day at 
an Operator selected time of day (TOD 1). A manual duty selector is also provided which allows 
the Operator to manually set the duty order of the ATF Feed Pumps. When the duty selector has 
been placed in manual the automatic time of day change over will not occur. 
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The duty pump starts and stops based on the control of the Air Treatment Facility (refer Section 
24.4.2). 

When the duty ATF Feed Pump (PU-0700-110/120) starts, the ATF Feed Pump Solenoid Valve 
(SN-0700-130) opens. When the duty ATF Feed Pump stops, the ATF Feed Pump Solenoid closes. 

The ATF Feed Flow Indicating Transmitter (FIT-0700-130) is used for monitoring and control. If 
no flow is detected a set delay (Pump Delay) after starting the ATF Feed Pump, a low flow alarm is 
raised and the pump is failed. 

The ATF Feed solenoid valve (SN-0700-130) is opened and the duty ATF Feed Pump is started if: 

 Bioscrubber 1 Permeate Solenoid Valve 1 (SN-0800-011) is opened, OR 

 Bioscrubber 1 Permeate Solenoid Valve 2 (SN-0800-012) is opened 

The duty ATF Feed Pump speed is modulated to meet an Operator settable ATF Feed Flow 
setpoint. The ATF feed flow is measured by FIT-0700-130 and motor speed is controlled by a PID 
feedback control loop. 

The duty ATF Feed Pump is stopped and the ATF Feed solenoid valve (SN-0700-130) is closed if: 

 Bioscrubber 1 Permeate Solenoid Valve 1 (SN-0800-011) is closed, OR 

 Bioscrubber 1 Permeate Solenoid Valve 2 (SN-0800-012) is closed 

Refer to Section 24.7.3.1 for details on control of the Bioscrubber 1 Permeate Solenoid Valve 1 
and 2 (SN-0800-011/012). 

14.7.3. Washwater Feed Pumps 

There are three Washwater Feed Pumps (PU-0700-010/020/030) which operate in the following 
two configuations:  

 Duty/standby/assist configuration when only a single GDD/BFP is running, and 

 Duty/duty/standby configuration when both GDD/BFPs are running.  

A duty arbiter provides automatic cycling of the duty pump order once per day at an Operator 
selected time of day (TOD 2). A manual duty selector is also provided which allows the Operator to 
manually set the duty order of the Washwater Feed Pumps. When the duty selector has been placed 
in manual the automatic time of day change over will not occur. 

The Washwater Feed Pumps (PU-0700-010/020/030) operation is controlled by the Sludge 
Dewatering Sequence (refer Section 17.7.4). The Washwater Feed Pump Station is called to start 
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as part of the Sludge Dewatering Startup Sequence. The Washwater Feed Pump Station is called to 
stop as part of the Sludge Dewatering Shutdown Sequence. 

The number of Washwater Pumps operating is determined by Pressure Setpoint feedback loop 
control and the duty arbiter. The pressure measured by Washwater Pressure Transmitter (PIT-0700-
021), is controlled to meet a setpoint Washwater Pressure Setpoint by modulating the motor speed 
of the duty pumps. The motor speed of all duty pumps is the same.  

When one GDD/BFP and one duty pump is operating, if the pressure setpoint is not met after Time 
Interval 1, an assist pump is started. The assist pump will operate for Time Interval 3 and then stop. 

When Both GDD/BFPs and one duty pump is operating, if the pressure setpoint is not met after 
Time Interval 1, a second duty pump is started. If both duty pumps are running and the pressure 
setpoint is exceeded after Time Interval 1, the second duty pump is stopped.   

If a high pressure setpoint or a low pressure setpoint is exceeded after a Time Interval 2, an alarm is 
raised and all Washwater Pumps are shutdown. This will also trigger the Sludge Dewatering 
shutdown Sequence (refer Section 17.7.4). The Operator must reset the alarm at the SCADA to 
make the Washwater Pumps available. 

14.7.4. Flow Measurement 

14.7.4.1. Discharge Flow 

The Permeate Flow Splitter Tank Level Indicating Transmitter (LIT-0700-010) measures the liquid 
level in the Permeate Flow Splitter Tank and measures the flow over the outlet weir, or the 
Discharge Flow. This flow represents the combined flow of MBR permeate and secondary effluent 
from Clarifier 4 that flows to the river via the outfall. It is noted that any plant bypass flow from the 
PTA is not measured by this level transmitter, but is measured separately (Section 5.7.5.3). 

The Discharge Flow is calculated by the depth of liquid over the broad crested weir in the Permeate 
Flow Splitter Tank. The liquid depth is measured by the Permeate Flow Splitter Tank Level 
Indicating Transmitter (LIT-0700-010).The flow over the weir can be calculated by the following 
equation: 

QB = K x B x H1.5  x 1000 

Where: 

 QB = Discharge Flow (L/s) 

 B = Fixed Weir Length (m) (PLC settable) 

 K=Fixed Weir Coefficient (Broad Crested Weir) (PLC settable)  
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 H = Fluid Depth over Static Weir (m) = Liquid Depth (LIT-0700-010, 10.330mRL – 
12.000mRL) – Weir Height (11.700mRL) 

Note: RL levels of chamber invert and fixed weir in calculation to be adjusted for as constructed 
RL levels.  

When the measured Liquid Depth is below the Weir Height the Discharge Flow will be zero. Both 
the Liquid Depth and the Weir Height are to be measured from the same reference point. 

The Discharge Flow is a calculated rolling time weighted average flow to smooth out rapid changes 
in flow. The rolling time weighted average flow is calculated for the time period of now (T0) to 
now minus X minutes (T0-X) (in L/s) where X is an Operator set time. 

14.7.4.2. Total Plant Discharge Flow 

The Total Plant Discharge Flow is calculated as the sum of the following time weighted average 
flows: 

 The Plant Bypass Flow (Section 5.7.5.3), AND 

 The Discharge Flow (Section 14.7.4.1) 

Flow rates are totalised for Discharge Flow and Total Plant Discharge Flow on an hourly and daily 
basis. 

14.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which are available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function of 
ATF Feed Pumps 

hr:min 00:00 23:59 10:30 Operator 

ATF Feed Flow ATF Feed Flow Setpoint L/s 0 2 0.7 Operator 

TOD 2 Time of Day to switch duty function of 
Washwater Feed Pumps 

hr:min 00:00 23:59 10:00 Operator 

X Time over which the flow weighted 
Discharge Flow is calculated 

min 10 60 10 Operator 

Washwater 
Pressure Setpoint 

Washwater Header Pressure Setpoint kPa 0 800 750 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Low Washwater 
Pressure 

Low Washwater Header Pressure stops 
washwater pumps and triggers sludge 
dewatering shutdown sequence 

kPa 0 1000 500 Operator 

High Washwater 
Pressure 

High Washwater Header Pressure stops 
washwater pumps and triggers sludge 
dewatering shutdown sequence 

kPa 0 1000 1000 Operator 

14.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Pump Delay Delay after starting ATF pump to trigger low 
flow alarm 

sec 1 60 10 

Time Interval 1 Time delay to start or stop a Washwater 
Pump 

sec 0 60 10 

 Time Interval 2 Time delay to raise a Low or High 
Washwater Pressure Alarm 

sec 0 300 20 

Time Interval 3 Time interval for operation of Washwater 
assist Pump  

sec 0 300 60 

 K Fixed Weir coefficient for broad crested weir 
for calculation of Discharge Flow 

 1.000 2.000 1.705 

Weir Height Invert of broad crested weir in Permeate 
Flow Splitter Tank 

mRL 11.000 12.000 11.700 

B Fixed Weir Length m 0.000 10.000 4.000 

Note: 
1) LIT-0700-010 Max range at 12.000mRL. Min Range at 11.700mRL. 

14.10. Interlocks and Faults 

Related Process Event Action 

PIT-0700-021 Low 
Pressure 

Washwater Feed Pumps Low Pressure Triggers Sludge Dewatering shutdown 
sequence (refer Section 17.7.4). 

PIT-0700-021 High 
Pressure 

Washwater Feed Pumps High Pressure Stops the washwater pumps then triggers 
Sludge Dewatering shutdown sequence 
(refer Section 17.7.4). 
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14.11. SCADA Alarms 

Tag Name Description SCADA Priority 

PU-0700-010 
(ST41PU0700010dsF2Start) 

Wash Water Feed Pump 1 Fail to Start/Stop 5 

PU-0700-010  
(ST41PU0700010dsEstop) 

Wash Water Feed Pump 1 Emergency Stop 1 

PU-0700-010  
(ST41PU0700010dsThermistor) 

Wash Water Feed Pump 1 Thermistor Fault 5 

PU-0700-010  
(ST41PU0700010dsVSDFault) 

Wash Water Feed Pump 1 VSD Fault 5 

PU-0700-010  
(ST41PU0700010dsIsolated) 

Wash Water Feed Pump 1 Isolated 5 

PU-0700-010  
(ST41PU0700010dsNotRemote) 

Wash Water Feed Pump 1 Not Remote 5 

PU-0700-020  
(ST41PU0700020dsF2Start) 

Wash Water Feed Pump 2 Fail to Start/Stop 5 

PU-0700-020  
(ST41PU0700020dsEstop) 

Wash Water Feed Pump 2 Emergency Stop 1 

PU-0700-020  
(ST41PU0700020dsThermistor) 

Wash Water Feed Pump 2 Thermistor Fault 5 

PU-0700-020  
(ST41PU0700020dsVSDFault) 

Wash Water Feed Pump 2 VSD Fault 5 

PU-0700-020  
(ST41PU0700020dsIsolated) 

Wash Water Feed Pump 2 Isolated 5 

PU-0700-020  
(ST41PU0700020dsNotRemote) 

Wash Water Feed Pump 2 Not Remote 5 

PU-0700-030  
(ST41PU0700030dsF2Start) 

Wash Water Feed Pump 3 Fail to Start/Stop 5 

PU-0700-030  
(ST41PU0700030dsEstop) 

Wash Water Feed Pump 3 Emergency Stop 1 

PU-0700-030  
(ST41PU0700030dsThermistor) 

Wash Water Feed Pump 3 Thermistor Fault 5 

PU-0700-030  
(ST41PU0700030dsVSDFault) 

Wash Water Feed Pump 3 VSD Fault 5 

PU-0700-030  
(ST41PU0700030dsIsolated) 

Wash Water Feed Pump 3 Isolated 5 

PU-0700-030  
(ST41PU0700030dsNotRemote) 

Wash Water Feed Pump 3 Not Remote 5 

PU-0700-010/020/030  
(ST41PU07000DTYdsPumpAvail2) 

Washwater Feed Pumps Two or More Unavailable 1 

PU-0700-010  
(ST41PU0700010dsProcessHiPress) 

Wash Water Feed Pump 1 High Pressure 5 

PU-0700-010  
(ST41PU0700010dsProcessLoPress) 

Wash Water Feed Pump 1 Low Pressure 5 
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PU-0700-020  
(ST41PU0700020dsProcessHiPress) 

Wash Water Feed Pump 2 High Pressure 5 

PU-0700-020  
(ST41PU0700020dsProcessLoPress) 

Wash Water Feed Pump 2 Low Pressure 5 

PU-0700-030  
(ST41PU0700030dsProcessHiPress) 

Wash Water Feed Pump 3 High Pressure 5 

PU-0700-030  
(ST41PU0700030dsProcessLoPress) 

Wash Water Feed Pump 3 Low Pressure 5 

PU-0700-110  
(ST41PU0700110dsF2Start) 

ATF Feed Pump 1 Fail to Start/Stop 5 

PU-0700-110  
(ST41PU0700110dsEstop) 

ATF Feed Pump 1 Emergency Stop 1 

PU-0700-110  
(ST41PU0700110dsTOLoad) 

ATF Feed Pump 1 Thermal Overload 5 

PU-0700-110  
(ST41PU0700110dsIsolated) 

ATF Feed Pump 1 Isolated 5 

PU-0700-110  
(ST41PU0700110dsLowFlow) 

ATF Feed Pump 1 Low Flow Fault 5 

PU-0700-110  
(ST41PU0700110dsNotRemote) 

ATF Feed Pump 1 Not Remote 5 

PU-0700-110  
(ST41PU0700110dsSimoFault) 

ATF Feed Pump 1 Simocode Fault 5 

(ST41MCCPB1dsPB004) 
ATF Feed Pump 1 Simocode Comms Fault 5 

PU-0700-110  
(ST41PU0700110dsSimoWarn) 

ATF Feed Pump 1 Simocode Warning 5 

PU-0700-120  
(ST41PU0700120dsF2Start) 

ATF Feed Pump 2 Fail to Start/Stop 5 

PU-0700-120  
(ST41PU0700120dsEstop) 

ATF Feed Pump 2 Emergency Stop 1 

PU-0700-120  
(ST41PU0700120dsTOLoad) 

ATF Feed Pump 2 Thermal Overload 5 

PU-0700-120  
(ST41PU0700120dsIsolated) 

ATF Feed Pump 2 Isolated 5 

PU-0700-120  
(ST41PU0700120dsLowFlow) 

ATF Feed Pump 2 Low Flow Fault 5 

PU-0700-120  
(ST41PU0700120dsNotRemote) 

ATF Feed Pump 2 Not Remote 5 

PU-0700-120  
(ST41PU0700120dsSimoFault) 

ATF Feed Pump 2 Simocode Fault 5 

ST41MCCPB2dsPB011 
ATF Feed Pump 2 Simocode Comms Fault 5 

PU-0700-120  
(ST41PU0700120dsSimoWarn) 

ATF Feed Pump 2 Simocode Warning 5 

PU-0700-110/120  
(ST41PU07001DTYdsPumpAvail) 

ATF Feed Pumps No Pump Available 1 
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FIT-0700-130  
(ST41FIT0700130dsInvalid) 

ATF Feed Flow Signal Invalid 5 

FIT-0700-130  
(ST41FIT0700130dsLoLo) 

ATF Feed Flow Low Low 5 

LIT-0700-010  
(ST41LIT0700010dsInvalid) 

Permeate Outfall Level Signal Invalid 1 

LIT-0700-010  
(ST41LIT0700010dsLoLo) 

Permeate Outfall Level Low Low 5 

LIT-0700-010  
(ST41LIT0700010dsLo) 

Permeate Outfall Level Low 7 

LIT-0700-010  
(ST41LIT0700010dsHi) 

Permeate Outfall Level High 5 

LIT-0700-010  
(ST41LIT0700010dsHiHi) 

Permeate Outfall Level High High 1 

(ST41BFPPNdsPN041) 
Wash Water Feed Pump 2 Drive Comms Fault 1 

(ST41BFPPNdsPN059) 
Wash Water Feed Pump 1 Drive Comms Fault 1 

(ST41BFPPNdsPN060) 
Wash Water Feed Pump 3 Drive Comms Fault 1 

14.12. History 

Tag Name Description Sample Time 

PU-0700-010 Wash Water Feed Pump 1 Speed (%) 30 sec 

PU-0700-020 Wash Water Feed Pump 2 Speed (%) 30 sec 

PU-0700-030 Wash Water Feed Pump 3 Speed (%) 30 sec 

PIT-0700-021 Washwater Header Pressure Transmitter 2 sec 

FIT-0700-130 ATF Feed Flow Indicating Transmitter 2 sec 

LIT-0700-010  Permeate Flow Splitter Tank Level Indicating Transmitter 2 sec 

LIT-0700-010  Discharge Flow: Calculated Value 2 sec 

LIT-0700-010 Daily Discharge Flow: Daily cumulative flow (ML/day) Daily 

LIT-0700-010 Yesterday Discharge Flow: Yesterdays totalised flow (ML/day) Daily 

Total Plant Discharge Total Plant Discharge Flow: Calculated Value 5 sec 

Total Plant Discharge Daily Total Plant Discharge Flow: Daily cumulative flow (ML/day) Daily 

Total Plant Discharge Yesterday Total Plant Discharge Flow: Yesterdays totalised flow 
(ML/day) 

Daily 

FIT-0700-130 Daily Totalised Service Water Flow ATF Feed Flow (kLday) Daily 

FIT-0700-130 Yesterdays Totalised Service Water Flow  ATF Feed Flow 
(kL/day) 

Daily 

 Standard device monitoring Various 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 384 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 371 

14.13. Start-up, Operation and Shutdown 

14.13.1. ATF Feed Pumps 

14.13.1.1. Start-up Procedure 

Ensure that: 

 At least one Bioscrubber is available including all associated equipment valves, and 
instruments. 

 At least one of the ATF Feed Pumps (PU-0700-110/120) is available 

 The manual isolation valve (HV-0700-131) at the ATF Feed PS is open and required valves 
at the ATF area are opened. 

 A flow of permeate is available from the stand pipe. 

14.13.1.2. Planned Shut Down 

One pump can be taken offline at any time if the other pump is available. Before accessing any 
mechanical or electrical equipment, an appropriate isolation and tagging procedure must be carried 
out. The ATF Feed Flowmeter may be removed and ATF feed can continue either by operating the 
ATF Pumps manually, or by changing supply to potable water at the ATF. 

14.13.1.3. Emergency Shut Down 

In the event of a complete power failure, the pumps will stop. If the power remains off for an 
extended period of time, potable water can be provided to Bioscrubber 1 instead of permeate. This 
requires manual changeover at the ATF Feed PS and at the ATF area (refer Section 14.4.2).  

14.13.1.4. Washwater Feed Pumps 

14.13.1.5. Start-up Procedure 

Ensure that: 

 At least one dewatering belt filter press is available including all equipment valves, and 
instruments. 

 At least one of the Washwater Feed Pumps (PU-0700-010/020/030) is available 

 The manual isolation valve (HV-0700-006) and those associated with the Washwater feed at 
the Dewatering Area are open. 
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14.13.1.6. Planned Shut Down 

One pump can be taken offline at any time if the other pumps are available. Before accessing any 
mechanical or electrical equipment, an appropriate isolation and tagging procedure must be carried 
out. 

14.13.1.7. Emergency Shut Down 

In the event of a complete power failure, the pumps will stop. Upon resumption of power, the 
Operator must enable the Washwater Pumps and Dewatering Area for the Sludge Dewatering 
Sequence to start. 
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15. Aerobic Digester 

15.1. Process Description 

The Aerobic Digester receives WAS and scum from the bioreactor and MBR via the Bioreactor 
WAS/Scum Pumps (Section 8.7.7). Aerobic digestion stabilises sludge by biological means which 
partly consumes the organic content in the sludge. This reduces the mass of sludge that has to be 
dewatered, and reduces the volatile content of the sludge which reduces the pathogens and vector 
attraction of the sludge. 

Aeration air is provided to the digester and the sludge is circulated through alternating aerobic and 
anoxic zones to enable nitrification and denitrification to occur. This limits the amount of nutrients 
that are released by the sludge as it is stabilised. 

Aeration air is provided by the Digester Blowers (Section 16). 

The digested sludge is pumped by the Digested WAS (DWAS) Pumps to the DWAS Buffer Tank 
from where the sludge is pumped to the sludge dewatering plant (Section 17).  

15.2. Reference Drawings 

15.2.1. Civil 

Drawing Number Description 

- - 

15.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0400-3410 Aerobic Digester General Arrangement 

IW-GDSTP-4A-MEC-0400-3411 Aerobic Digester Sections & Details – Sheet 1 of 3 

IW-GDSTP-4A-MEC-0400-3412 Aerobic Digester Sections & Details – Sheet 2 of 3 

IW-GDSTP-4A-MEC-0400-3413 Aerobic Digester Sections & Details – Sheet 3 of 3 

15.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-0400-010 

Instrumentation and Terminations PNL-0490-010 
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15.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0400-5200 Digestion – Sheet 1 

IW-GDSTP-4A-PRO-0400-5201 Digestion – Sheet 2 

IW-GDSTP-4A-PRO-0400-5202 DWAS Pump Station 

15.3. Equipment 

15.3.1. Controlled Equipment 

Tag Name Description 

MX-0440-010 Digester Zone 1 Mixer 

MX-0440-020 Digester Zone 2 Mixer 

MX-0440-030 Digester Zone 3 Mixer 

MX-0440-040 Digester Zone 4 Mixer 

PT-0440-011 Digester Recycle Pump 1 Isolation Penstock 

PT-0440-012 Digester Recycle Pump 2 Isolation Penstock 

PU-0440-081 Digester Recycle Pump 1 

PU-0440-082 Digester Recycle Pump 2 

PU-0440-083 Digester Recycle Pump 3 

PU-0440-084 Digester Recycle Pump 4 

VCE-0440-050 Digester Aeration Control Valve 1 

VCE-0440-060 Digester Aeration Control Valve 2 

VCE-0440-070 Digester Aeration Control Valve 3 

VCE-0440-080 Digester Aeration Control Valve 4 

PU-0440-110 DWAS Pump 1 

PU-0440-120 DWAS Pump 2 

VCE-0440-001 Digester Supernatant Valve 

SN-0440-100 Digester Scum Spray Solenoid Valve 

PT-0440-100 DWAS Penstock 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 388 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 375 

15.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0440-010 Digester Zone 1 

TK-0440-020 Digester Zone 2 

TK-0440-030 Digester Zone 3 

TK-0440-040 Digester Zone 4 

TK-0440-050 Digester Zone 5 

TK-0440-060 Digester Zone 6 

TK-0440-070 Digester Zone 7 

TK-0440-080 Digester Zone 8 

TK-0440-100 DWAS Pump Station 

TK-0440-130 DWAS Flowmeter Chamber 

PT-0440-013 Digester Recycle Pump 3 Isolation Penstock 

PT-0440-014 Digester Recycle Pump 4 Isolation Penstock 

TK-0420-010 DWAS Buffer Tank 

Various Manual isolation valves 

15.3.3. Instrumentation 

Tag Name Description 

ZSO-0440-011 Digester Recycle Pump 1 Isolation Penstock Position Switch Open 

ZSC-0440-011 Digester Recycle Pump 1 Isolation Penstock Position Switch Closed 

ZSO-0440-012 Digester Recycle Pump 2 Isolation Penstock Position Switch Open 

ZSC-0440-012 Digester Recycle Pump 2 Isolation Penstock Position Switch Closed 

AIT-0440-020 Digester pH Analyser 

ZSO-0440-001 Digester Supernatant Valve Position Switch Open 

ZSC-0440-001 Digester Supernatant Valve Position Switch Closed 

AIT-0440-050 Digester Zone 5 Dissolved Oxygen Analyser 

AIT-0440-060 Digester Zone 6 Dissolved Oxygen Analyser 

AIT-0440-070 Digester Zone 7 Dissolved Oxygen Analyser 

AIT-0440-080 Digester Zone 8 Dissolved Oxygen Analyser 

ZSO-0440-050 Digester Aeration Control Valve 1 Position Switch Open 
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Tag Name Description 

ZSC-0440-050 Digester Aeration Control Valve 1 Position Switch Closed 

ZIT-0440-050 Digester Aeration Control Valve 1 Position Indicating Transmitter 

ZSO-0440-060 Digester Aeration Control Valve 2 Position Switch Open 

ZSC-0440-060 Digester Aeration Control Valve 2 Position Switch Closed 

ZIT-0440-060 Digester Aeration Control Valve 2 Position Indicating Transmitter 

ZSO-0440-070 Digester Aeration Control Valve 3 Position Switch Open 

ZSC-0440-070 Digester Aeration Control Valve 3 Position Switch Closed 

ZIT-0440-070 Digester Aeration Control Valve 3 Position Indicating Transmitter 

ZSO-0440-080 Digester Aeration Control Valve 4 Position Switch Open 

ZSC-0440-080 Digester Aeration Control Valve 4 Position Switch Closed 

ZIT-0440-080 Digester Aeration Control Valve 4 Position Indicating Transmitter 

LIT-0440-083 Digester Level Indicating Transmitter 

LS-0440-084 Digester Level Switch (High-High) 

LS-0440-084 Digester Level Switch (High) 

LS-0440-084 Digester Level Switch (Low) 

LS-0440-084 Digester Level Switch (Low-Low) 

FIT-0440-130 DWAS Flow Indicating Transmitter 

ZSO-0440-100 DWAS Penstock Position Switch Open 

ZSC-0440-100 DWAS Penstock Position Switch Closed 

ZIT-0440-100 DWAS Penstock Position Indicating Transmitter 

FS-0440-110 DWAS Pump 1 Flow Switch (Low) 

FS-0440-120 DWAS Pump 2 Flow Switch (Low) 

LS-0420-010 DWAS Buffer Tank Level Switch High 

LIT-0420-010 DWAS Buffer Tank Level Indicating Transmitter 

15.4. Equipment and Functionality Description 

15.4.1. Mixers 

The Digester Mixers (MX-0440-010/020/030/040) normally operate continuously to keep the 
biomass in suspension in the digester anoxic zones and hence ensure efficient biological action. 
However the control system also enables intermittent operation of these mixers to reduce overall 
plant power consumption. 
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The Digester Mixers will stop operating during the Digester Supernatant sequence (Section 
15.7.5). 

15.4.2. Digester Recycle 

There are four Digester Recycle Pumps (PU-0440-081/082/083/084) however only two will be 
operational (PU-0440-081/082) in automatic mode, the other two pumps (PU-0440-083/084) will 
typically only be run in manual mode. 

The Digester Recycle Pumps recycle biomass through the digester by pumping from the last 
aerated zone (Zone 8) to the first anoxic zone (Zone 1). This ensures that the biomass in the 
digester is circulated through all of the anoxic and aerobic zones and hence enables nitrification 
and denitrification to occur. Varying the number of pumps operating varies the rate of liquid 
rotation around the digester.  

Digester Recycle Pumps 1 and 2 (PU-0440-081/082) are each equipped with an actuated penstock 
which opens when the pump is running and closes when the pump is off. This prevents backflow 
through the pump. Digester Recycle Pumps 3 and 4 (PU-0440-083/084) are only equipped with 
manual penstocks. Hence the penstock associated with either of these two pumps must be opened 
manually before the pump is started and then manually closed when the pump is stopped.  

Digester Recycle Pumps 1 and 2 (PU-0440-081/082) will automatically stop operating during the 
Digester Supernatant sequence (Section 15.7.5). 

15.4.3. Aeration 

Aeration air is provided to four of the digester zones (zones 5, 6 7 & 8), which are the four aerobic 
zones. 

Aeration is provided to the mixed liquor through a diffused aeration system. Aeration grids are 
located on the floor of each of the aerobic zones and fed via a dedicated actuated control valve 
(VCE-0440-050/060/070/080) for each zone. Manual isolating valves are provided for each grid. 
The actuated valves are automatically controlled to ensure that the required dissolved oxygen 
concentration is maintained in each zone. Each zone has a dissolved oxygen probe (AIT-0440-
050/060/070/080) to monitor the dissolved oxygen concentration.  

Air is supplied to the grids by the digester blowers. The control logic for the digester blowers can 
be found in Section 16. 
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15.4.4. DWAS Pumps 

The DWAS Pumps (PU-0440-110/120) transfer digested sludge from the digester to the DWAS 
Buffer Tank (TK-0420-010). The duty DWAS Pump operates in conjunction with the DWAS 
Penstock (PT-0440-100) to maintain the buffer tank above a setpoint level. The DWAS Penstock 
and the Digester Scum Spray Solenoid Valve (SN-0440-100) operate whenever the DWAS pump 
operates. 

15.4.5. Digester Supernatant 

The Digester Supernatant Sequence (Section 15.7.5) removes excess liquid from the digester to 
produce a thicker sludge for dewatering. The digester contents are first allowed to settle by 
switching off the Digester Mixers (MX-0440-010/020/030/040), switching off the Digester Recycle 
Pumps (PU-0440-081/082) and switching off the Digester Blowers (BL-0480-010/020/030/040), 
for the majority of the supernatant sequence. The resulting supernatant that forms on the top of the 
digester is removed by gravity from Digester Zone 4 to the Clarifier 4 RAS Pump Station (Section 
10.7.2). The supernatant sequence is controlled by an actuated valve (VCE-0440-001) which opens 
to allow supernatant flow to occur. 

15.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

15.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

15.7. Operation in Auto 

15.7.1. Mixers 

Typically the digester mixers (MX-0440-010/020/030/040) operate continuously. However they 
can be operated intermittently to reduce power consumption. 

All mixers operate independently from each other, therefore any mixer that is disabled will not 
prevent any of the remaining mixers from operating under auto control. 
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The Operator selects one of two Process Operating Modes which controls all of the mixers in the 
digester (MX-0440-010/020/030/040): 

 Continuous operation; or 

 Intermittent operation. 

In intermittent operation the Operator can select the run time (Mixer On/Off Time) which each 
mixer will run for, and then will stop for. An equal time is adopted for both the run and stop time.  
In intermittent mode th mixers run in two groups: the mixers in Group 1 (MX-0440-010 & 030) 
will operate at the same time whilst the mixers in Group 2 (MX-0440-020 & 040) are stopped. 
After running for the set run time, the Group 1 mixers will stop and the Group 2 mixers will start 
and will run for the set time before stopping and starting the Group 1 mixers. 

Regardless of the mode of operation, all of the digester mixers (MX-0440-010/020/030/040) will 
switch off during the settle phase Digester Supernatant Sequence (Section 15.7.5) and then will 
resume normal operation as per the selected mode at the completion of the Digester Supernatant 
Sequence. If the Digester Supernatant Valve (VCE-0440-001) fails to close at the completion of the 
Digester Supernatant Sequence, the digester mixers (MX-0440-010/020/030/040) will be inhibited 
from operating. This will prevent solids from being discharged via the failed supernatant valve. 

15.7.2. Digester Recycle Pumps 

Whilst there are four Digester Recycle Pumps (PU-0440-081/082/083/084), only two of these (PU-
0440-081/082) operate in automatic mode. These two pumps operate as duty/standby. The other 
two pumps (PU-0440-083/084) only operate in local manual mode.A duty arbiter provides 
automatic cycling of the duty pump once per day at an Operator selected time of day (TOD 1)..A 
manual duty selector is also provided which allows the operator to manually set the duty order of 
the Digester Recycle Pumps. When the duty selector has been placed in manual the automatic time 
of day change over will not occur. 

The Operator can select the state (enabled or diabled) for duty Recycle Pump (PU-0440-081/082) 
for each hour of the day via an hourly schedule (Recycle Pump Hr 1 to Recycle Pump Hr 24). 

The default diurnal Recycle Pump operation schedule is shown below: 

Time of day Tag Name 
Recycle Pump Operation (Enabled or 

Disabled) 

00:00 to 00:59 Recycle Pump Hr 1 Enabled 

01:00 to 01:59 Recycle Pump Hr 2 Enabled 

02:00 to 02:59 Recycle Pump Hr 3 Enabled 

03:00 to 03:59 Recycle Pump Hr 4 Enabled 
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Time of day Tag Name 
Recycle Pump Operation (Enabled or 

Disabled) 

04:00 to 04:59 Recycle Pump Hr 5 Enabled  

05:00 to 05:59 Recycle Pump Hr 6 Enabled 

06:00 to 06:59 Recycle Pump Hr 7 Enabled 

07:00 to 07:59 Recycle Pump Hr 8 Enabled 

08:00 to 08:59 Recycle Pump Hr 9 Enabled 

09:00 to 09:59 Recycle Pump Hr 10 Enabled 

10:00 to 10:59 Recycle Pump Hr 11 Enabled 

11:00 to 11:59 Recycle Pump Hr 12 Enabled 

12:00 to 12:59 Recycle Pump Hr 13 Enabled 

13:00 to 13:59 Recycle Pump Hr 14 Enabled 

14:00 to 14:59 Recycle Pump Hr 15 Enabled 

15:00 to 15:59 Recycle Pump Hr 16 Enabled 

16:00 to 16:59 Recycle Pump Hr 17 Enabled 

17:00 to 17:59 Recycle Pump Hr 18 Enabled 

18:00 to 18:59 Recycle Pump Hr 19 Enabled 

19:00 to 19:59 Recycle Pump Hr 20 Enabled 

20:00 to 20:59 Recycle Pump Hr 21 Enabled 

21:00 to 21:59 Recycle Pump Hr 22 Enabled 

22:00 to 22:59 Recycle Pump Hr 23 Enabled 

23:00 to 23:59 Recycle Pump Hr 24 Enabled 

 
When a pump is started, the associated Digester Recycle Pump Isolation Penstock (PT-0440-
011/012) will first open. Failure of the penstock to open within a set time (Penstock Delay) fails the 
penstock and prevents the pump from starting. Once the penstock is open, the pump will start. 

Likewise, when a pump is stopped, the associated penstock will close. Failure of the penstock to 
close within a set time (Penstock Delay) fails the penstock and raises an alarm. 

When the settle phase of the Digester Supernatant Sequence (Section 15.7.5) is initiated, the 
operating Digester Recycle Pump (PU-0440-081/082) will stop and the Digester Recycle Pump 
Isolation Penstock (PT-0440-011/012) will close. Normal operation will resume at the completion 
of the Digester Supernatant Sequence. 
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15.7.3. Digester Aeration System 

This section refers to the control of the Digester Aeration Control Valves. The control of the 
Digester Aeration Blowers is covered in Section 16.  

There are a number of Process Operating Modes for selection by the Operator for the digester 
aeration system. Each Process Operating Mode adjusts the position of the aeration control valves in 
order to control the amount of air that is fed to Digester Zones 5, 6, 7 & 8.  

The Digester Aeration Control Valves (VCE-0440-050/060/070/080) will be set to one of two 
Process Operating Modes, as well as a Diffuser Purge mode. Selecting a Process Operating Mode 
sets all of the valves to operate in that mode: 

 DO Control which varies valve position to achieve a target DO in each zone.  

 Diurnal Valve Position Schedule provides a diurnal schedule of valve positions. 

 Diffuser Purge sequence is manually selected via SCADA and will override the Process 
Operating Mode for a set duration, before reverting back to the selected Process Operating 
Mode. 

Note that in any of the Process Operating Modes, the Digester Aeration Control Valves (VCE-
0440-050/060/070/080) shall only modulate once per minute inline with manufacturer requirements 
(maximum of 60 modulations per hour). The controller in any of the Process Operating Modes (e.g. 
PID loop) shall continue to evaluate the required setpoints of the valve as normal, however the 
valve will only be modulated once per minute as required. 

DO Control uses the difference between the measured DO and the DO setpoint in each aerobic 
zone to directly adjust the position of the aeration control valve for that zone. This mode of control 
requires that the DO probe (AIT-0440-050/060/070/080) in each zone is functioning. Failure of a 
DO probe in a single zone will force the Process Operating Mode to change to Diurnal Valve 
Position Schedule for that zone. 

Diurnal Valve Position Schedule This mode doesn’t require any feedback from the DO probes to 
adjust the position of the control valves. This is a back-up mode if any of the DO probes fail.  

In addition, the Operator can manually initiate a Diffuser Purge function via SCADA, which 
overrides the other Process Operating Modes for the digester aeration system. Selecting the 
Diffuser Purge function also affects the operation of the digester aeration blowers (Section 16), 
where the digester aeration blowers pressure setpoint is adjusted for the duration of the purge 
sequence.  

These control modes, plus their various sub modes, are described in further detail in the following 
sections and are shown graphically below: 
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DO Control: 
 

 

 

 

 

 
Diurnal Valve Position Schedule: 
 

 

 

There is a single DO probe in each of the four aerobic zones in the digester (AIT-0440-
050/060/070/080).  

If any of the DO probes fail, the Process Operating Mode will automatically switch to Diurnal 
Valve Position Schedule for that zone only. 

For any of the Process Operating Modes, excluding Diffuser Purge, if the measured DO for a zone 
is more than an Operator set maximum DO (Max DO 1, Max DO 2, Max DO 3, Max DO 4) for a 
set period (Max DO Delay 1, Max DO Delay 2, Max DO Delay 3, Max DO Delay 4) for that zone, 
a high DO alarm will be raised for the respective zone. If the measured DO is less than an Operator 
set minimum DO (Min DO 1, Min DO 2, Min DO 3, Min DO 4) for a set period (Min DO Delay 1, 
Min DO Delay 2, Min DO Delay 3, Min DO Delay4) for that zone, a low DO alarm will be raised 
for the respective zone. 

15.7.3.1. DO Control Mode 

DO Control Mode adjusts the position of each Aeration Control Valve (VCE-0440-
050/060/070/080) to achieve a target DO setpoint for that zone. The DO is measured by the DO 
probe (AIT-0440-050/060/070/080) in each zone and compared with the target DO setpoint for that 
zone. 

In DO Control Mode the control valve position is modulated by a PID control loop to achieve the 
DO setpoint. If the measured DO is larger than the DO setpoint, the valve will close slightly. If the 

Target DO 
- Diurnal DO Schedule 

DO Difference 

Target Valve Position 
- Adjustment based on 
DO difference 

Actual Valve Position 
- To achieve target valve 
position 

Target Valve Position 
- Diurnal Valve Position 
Schedule 

Actual Valve Position 
- To achieve target valve 
position 

Measured DO 
- Value from DO probe 
in each aeration zone 
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measured DO is smaller than the DO setpoint, the valve will open slightly. The SCADA determines 
the new valve position for each zone depending on: 

 The current position of the valve 

 The PID controller valves 

 The difference between the measured DO and the setpoint DO 

Each enabled valve is being adjusted (once per minute as outlined in Section 15.7.3) by the PID 
loop within the position ranges set for the valves. That is, the valves will only modulate within a set 
position range bounded by an Upper Position Limit (UPL 1, UPL 2, UPL 3, UPL 4) and a Lower 
Position Limit (LPL 1, LPL 2, LPL 3, LPL 4). 

The target DO setpoint is based on DO schedule for each zone that allows a different DO value to 
be entered for each zone for each 2 hour period of the day (DO 1 to DO 48), with a sample shown 
below. 

An entered value of zero for a zone for a time period indicates that no air is to be supplied to that 
zone for that time period, and then will fully close the associated Aeration Control Valve for the 
nominated time period. 

Time 

Diurnal DO Schedule (mg/L) 

Aerobic Zone 1 
(Digester Zone 5) 

DO 1 to DO- 12 

Aerobic Zone 2 
(Digester Zone 6) 

DO 13 to DO- 24 

Aerobic Zone 3 
(Digester Zone 7) 

DO 25 to DO- 36 

Aerobic Zone 4 
(Digester Zone 8) 

DO 37 to DO- 48 

00:00 to 01:59 1.10 1.20 1.30 1.40 

02:00 to 03:59 1.10 1.20 1.30 1.40 

04:00 to 05:59 1.10 1.20 1.30 1.40 

06:00 to 07:59 1.10 1.20 1.30 1.40 

08:00 to 09:59 1.10 1.20 1.30 1.40 

10:00 to 11:59 1.10 1.20 1.30 1.40 

12:00 to 13:59 1.10 1.20 1.30 1.40 

14:00 to 15:59 1.10 1.20 1.30 1.40 

16:00 to 17:59 1.10 1.20 1.30 1.40 

18:00 to 19:59 1.10 1.20 1.30 1.40 

20:00 to 21:59 1.10 1.20 1.30 1.40 

22:00 to 23:59 1.10 1.20 1.30 1.40 
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15.7.3.2. Diurnal Valve Position Schedule 

Diurnal Valve Position Schedule Control Mode adjusts the position of each Aeration Control Valve 
to achieve a target valve position as set by an Operator in a diurnal schedule.  

The Operator enters the valve position for each zone for each 2 hour period of the day (Valve 
Position 1 to Valve Position 48), with a sample shown below. 

An entered value of zero for a zone for a time period indicates that no air is to be supplied to that 
zone for that time period, and will fully close the associated Aeration Control Valve for that time 
period. 

Valve upper (UPL 1, UPL 2, UPL 3, UPL 4) and lower (LPL 1, LPL 2, LPL 3, LPL 4) limits apply 
for entered valves in the diurnal table.  

Time 

Diurnal Valve Position Schedule (% Open) 

Aerobic Zone 1 

(Digester Zone 5) 
Valve Position 1 - 12 

Aerobic Zone 2 

(Digester Zone 6) 
Valve Position 13 - 

24 

Aerobic Zone 3 

(Digester Zone 7) 
Valve Position 25 - 

36 

Aerobic Zone 4 

(Digester Zone 8) 
Valve Position 37 - 

48 

00:00 to 01:59 30 25 30 26 

02:00 to 03:59 26 22 24 22 

04:00 to 05:59 26 21 24 21 

06:00 to 07:59 29 26 32 30 

08:00 to 09:59 31 28 31 30 

10:00 to 11:59 28 26 27 28 

12:00 to 13:59 25 25 29 29 

14:00 to 15:59 24 25 28 28 

16:00 to 17:59 22 25 37 28 

18:00 to 19:59 24 25 30 30 

20:00 to 21:59 25 22 27 30 

22:00 to 23:59 22 25 29 32 

15.7.3.3. Diffuser Purge 

In this mode, the diffusers are purged with a high flow rate of air to clear diffuser pores of organic 
and inorganic fouling reducing pressure loss over the diffuser and minimising energy consumption 
in the longer term. Purging is manually initiated by the Operator via pushing a button on SCADA, 
typically on a weekly to monthly frequency as required. 
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The diffuser grids are sequentially and counter-currently purged from the last to the first grid. 
When the Diffuser Purge sequence is initiated, the selected Process Operating Mode for the 
digester aeration system is overridden, along with the selected Process Operating Mode for the 
digester blowers (Section 16). 

Control of the Diffuser Purge sequence involves sequentially opening the Aeration Control Valves 
to a specific Operator adjustable position (Purge Position 1, Purge Position 2, Purge Position 3, 
Purge Position 4) for an Operator adjustable period (Purge Duration 1, Purge Duration 2, Purge 
Duration 3, Purge Duration 4). The order of opening the valves is from largest valve number to 
lowest valve number: i.e. Digester Zone 8, followed by Zone 7, then Zone 6 and Zone 5. The zones 
not being purged will remain in an Operator set default purge position (Default Purge Position 1, 
Default Purge Position 2, Default Purge Position 3, Default Purge Position 4). 

During the Digester Purge sequence the maximum DO alarms for each zone (Digester Zone 5 
Dissolved Oxygen High, Digester Zone 6 Dissolved Oxygen High, Digester Zone 7 Dissolved 
Oxygen High, Digester Zone 8 Dissolved Oxygen High) shall be suppressed.  The alarms shall 
remain suppressed for a hardcoded delay (Purge DO Alarm Delay) after the completion of the 
Digester Purge sequence. 

When the Diffuser Purge is complete, normal operation of the Digester Aeration Control Valves as 
per their selected Process Operating Mode will resume. 

15.7.4. DWAS Pump Sequence 

The purpose of the DWAS Pumps (PU-0440-110/120) is to remove digested sludge and scum from 
the digester and transfer it to the DWAS Buffer Tank (TK-0420-010). 

The two DWAS Pumps (PU-0440-110/120) operate in a duty/assist configuration. A duty arbiter 
provides automatic cycling of the duty pump (or duty pump order) once per day at an Operator 
selected time of day (TOD 2). A manual duty selector is also provided which allows the operator to 
manually set the duty order of the DWAS Pumps. When the duty selector has been placed in 
manual the automatic time of day change over will not occur. 

The DWAS Flow Indicating Transmitter (FIT-0440-130) totalises the daily volume of pumped 
DWAS, and triggers a low flow alarm if flow is not detected a set time (DWAS Delay) after a 
DWAS pump has started. 

The DWAS Pump Sequence operates in one of two Process Operating Modes: 

 Flow Control 

 Speed Control. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 399 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 386 

For either Process Operating Mode, the DWAS Pump Sequence is initiated when the Dewatering 
Sequence is initiated (provided the Digester Bypass Sequence is not enabled at SCADA) and when 
the DWAS Buffer Tank Level Indicating Transmitter (LIT-0420-010) (Section 17) reaches the 
DWAS pump low level setpoint (DWAS Start level), and the DWAS Pump Sequence stops when 
the DWAS Buffer Tank Level Indicating Transmitter (LIT-0420-010) exceeds the DWAS pump 
high level setpoint (DWAS Stop level), or the DWAS Buffer Tank Level Switch (LS-0420-010) 
triggers High level, or the Dewateing Sequence has completed or fails (Section 17).  

The DWAS Pump Sequence also stops if the Digester Low Level or Low-Low Level alarm (LS-
0440-084) is raised. 

When the Dewatering Sequence has not been initiated or the Digester Bypass Sequence has been 
enabled at SCADA, via the WAS/Scum Pump Station control (Section 17.7.5), the DWAS Pump 
Sequence shall be inhibited from operating in AUTO. Note that manual operation of the DWAS 
Pumps, either at SCADA or locally, may still occur if required. 

Flow Control 

When in Flow Control mode, the DWAS pump speed will be controlled by a PID loop to achieve 
an Operator set flow (DWAS Flow) as measured by the DWAS Flow Indicating Transmitter (FIT-
0440-130). When the DWAS pump speed is greater than a hardcoded setpoint speed (DWAS Up 
Speed) for a hardcoded period (DWAS Up Delay) the assist DWAS pump will be started. When two 
DWAS pumps are running and the requried DWAS pump speed decreases below a hardcoded 
setpoint speed (DWAS Down Speed) for a hardcoded period (DWAS Down Delay) the assist DWAS 
pump will be stopped. 

Flow Control mode requires that the DWAS Flow Indicating Transmitter (FIT-0440-130) has not 
failed. If this mode is selected, and FIT-0440-130 fails, the Process Operating Mode will 
automatically change to Speed Control. 

Speed Control 

In Speed Control Mode the Operator shall select at SCADA the number of DWAS pumps required 
(Number Operating DWAS Pumps). This allows the Operator to increase the rate of feed to 
dewatering (e.g. if both GDD/BFP’s are in operation) even when flow control is not available. 
When in Speed Control Mode, the DWAS pumps selected will operate to achieve the Operator set 
speed (DWAS Speed).  

The pre-requisites for Speed Control Mode to initiate are: 

 The Dewatering Sequence has been initiated (Section 17), AND 
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 The Digester Bypass Sequence is not enabled at SCADA (Section 17.7.5), AND 

 The DWAS Penstock (PT-0440-100) has not failed, AND 

 At least one of the DWAS Pumps (PU-0440-110/120) is available in AUTO, AND 

 The Digester Low Level alarm (LS-0440-084)  is not triggered (Section 15.7.6), AND 

 The Digester Low-Low Level alarm (LS-0440-084) is not triggered (Section 15.7.6), AND 

 The DWAS Buffer Tank Level Indicating Transmitter (LIT-0440-010) is not at or above 
High level (Section 17). 

When the pre-requisites are met, the sequence will initiate: 

1) The DWAS Penstock (PT-0440-100) will be lowered to a position that is a set distance (DWAS 
Distance) below the digester liquid level, as measured by the Digester Level Indicating 
Transmitter (LIT-0440-083). Whilst the DWAS Pump Sequence is operating the position of 
the DWAS Penstock (PT-0440-100) will be constantly adjusted to maintain the set distance. 

 If the Digester Level Indicating Transmitter (LIT-0440-083) fails, the DWAS Penstock (PT-
0440-100) will be lowered to a set position (DWAS Position) which will be maintained 
throughout the DWAS Pump Sequence. 

2) The duty DWAS Pump (PU-0440-110/120) will start based on the Buffer Tank level, and the 
pump speed will be controlled by the selected Process Operating Mode, Flow Control or Speed 
Control. 

3) The Digester Scum Spray Solenoid Valve (SN-0440-100) will open for a set duration (Scum 
Spray Duration) and will then close. 

The conditions for the sequence to shutdown are: 

 Both DWAS Pumps (PU-0440-110/120) fail, OR 

 The DWAS Penstock (PT-0440-100) fails, OR 

 The Digester Low Level alarm (LS-0440-084) is triggered (Section 15.7.6), OR 

 The Digester Low-Low Level alarm (LS-0440-084) is triggered (Section 15.7.6), OR 

 The DWAS Buffer Tank Level Switch (LS-0420-010) (Section 17) indicates either High 
level or High-High level, OR 

 The Dewatering Sequence has completed or failed (Section 17). 

The shutdown sequence is: 

1) Close the Digester Scum Spray Solenoid Valve (SN-0440-100), if it is not already closed; 

2) Stop the operating DWAS Pump/s (PU-0440-110/120); 

3) The DWAS Penstock (PT-0440-100) will be raised to its fully raised position. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 401 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 388 

15.7.5. Digester Supernatant Sequence 

The Digester Supernatant Sequence allows the contents of the digester zones (Zones 1, 2, 3, 4, 5, 6, 
7 and 8) (TK-0440-010/020/030/040/050/060/070/080) to settle for an Operator set time (Settle 
Period), before withdrawing supernatant via a decanter for an Operator set time (Decant Period). 

The Operator selects which hours of the day to run the Digester Supernatant Sequence via a diurnal 
schedule. For each hour of the day the Operator selects whether to run the sequence or not 
(Supernatant 1 to Supernatant 24). 

Time of day Tag Name 
Digester Supernatant Sequence (Yes or 

No)  

00:00 to 00:59 Supernatant 1 No 

01:00 to 01:59 Supernatant 2 No 

02:00 to 02:59 Supernatant 3 No 

03:00 to 03:59 Supernatant 4 Yes 

04:00 to 04:59 Supernatant 5 No 

05:00 to 05:59 Supernatant 6 No 

06:00 to 06:59 Supernatant 7 No 

07:00 to 07:59 Supernatant 8 No 

08:00 to 08:59 Supernatant 9 No 

09:00 to 09:59 Supernatant 10 No 

10:00 to 10:59 Supernatant 11 No 

11:00 to 11:59 Supernatant 12 No 

12:00 to 12:59 Supernatant 13 No 

13:00 to 13:59 Supernatant 14 No 

14:00 to 14:59 Supernatant 15 No 

15:00 to 15:59 Supernatant 16 No 

16:00 to 16:59 Supernatant 17 No 

17:00 to 17:59 Supernatant 18 No 

18:00 to 18:59 Supernatant 19 No 

19:00 to 19:59 Supernatant 20 No 

20:00 to 20:59 Supernatant 21 No 

21:00 to 21:59 Supernatant 22 No 

22:00 to 22:59 Supernatant 23 No 

23:00 to 23:59 Supernatant 24 No 
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Selecting “No” for all hours of the day prevents supernatant decanting. 

If decanting of supernatant has been selected for any hour, the Digester Supernatant Sequence will 
initiate the sequence an Operator set number of minutes (Supernatant Start Delay) after the start of 
the hour. It is noted that, depending on the start delay and the scum transference and the settle and 
decant periods, the Digester Supernatant Sequence could start in one hour of the day, and continue 
into the next, even if no sequence is selected for the subsequent hour. 

To enable scum to be transferred away from the supernatant decanter in Zone 4, the Digester 
Supernatant Sequence will stop the Digester Blowers (BL-0480-010/020/030) and continue to 
operate the duty Digester Recycle Pump (PU-0440-081/082) and the Digester Mixers (MX-0440-
010/020/030/040) for an Operator set period. Note that the Digester Blowers (BL-0480-
010/020/030) shall remain stopped for the duration of the supernatant sequence and will resume 
normal operation once the sequence is complete. 

To enable the contents of the digester to settle, the Digester Supernatant Sequence will stop the 
Digester Recycle Pumps (PU-0440-081/082) (Section 15.7.2) and the Digester Mixers (MX-0440-
010/020/030/040) (Section 15.7.1) for the duration of the sequence. These equipment items will 
resume normal operation once the sequence is complete. 

The pre-requisites for this sequence to initiate are: 

 The Digester Supernatant Valve (VCE-0440-001) is available in AUTO; AND 

 The LS-0630-010 (High) High liquid level alarm has not been triggered in the CRAS Pump 
Station (Section 25); AND 

 The Operator has selected decanting to occur this hour; AND 

 The level in the digester, as measured by the Digester Level Indicating Transmitter (LIT-
0440-083), is above the level of the Digester Bellmouth (Digester Bellmouth Level); AND 

 The Digester LS-0440-084 (Low) Low Level alarm is not triggered (Section 15.7.6); AND 

 The Digester LS-0440-084 (Low-Low) Low-Low Level alarm is not triggered (Section 
15.7.6); AND 

 The number of minutes that have passed since the start of the hour is equal to or larger than 
the Operator selected delay (Supernatant Start Delay). 

When the pre-requisites are met, the sequence will initiate: 

1) The Digester Blowers (BL-0480-010/020/030) will stop (Section 16.7); 

2) Alum (Section 18.7.4) and (Section 21.7.4) to the Digester shall be inhibited for the remainder 
of the supernatant sequence; 

3) Initiate timer; 
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4) When the timer reaches the hardcoded delay (Blower Stop Period), the timer is reset and the 
Scum Transference timer (Scum Transference Period) will initiate; 

5) During this period the operating Digester Recycle Pump (PU-0440-081/082) and all Digester 
Mixers (MX-0440-010/020/030/040) shall operate; 

6) When the timer reaches the Operator set Scum Transference delay (Scum Transference 
Period), the timer is reset and the Digester Mixers (MX-0440-010/020/030/040) will stop; 

7) The operating Digester Recycle Pump (PU-0440-081/082) will stop and the Digester Recycle 
Pump Isolation penstock (PT-0440-011/012) will close; 

8) Initiate timer; 

9) When the timer reaches the Operator set settle time (Settle Period), the timer is reset and the 
Digester Supernatant Valve (VCE-0440-001) is opened: 

 Failure of the valve to open within a set time (Valve Delay) raises an alarm and the 
sequence continues; 

10) Initiate the final timer (Decant Period). 

The conditions for the sequence to shutdown are: 

 The final timer run time reaches the Operator set time decant time (Decant Period), OR 

 The Digester LS-0440-084 (Low) Low Level alarm is triggered (Section 15.7.6), OR 

 The Digester LS-0440-084 (Low-Low) Low-Low Level alarm is triggered (Section 15.7.6), 
OR 

 The LS-0630-010 (High) High liquid level alarm is triggered in the CRAS Pump Station 
(Section 25). 

The shutdown sequence is: 

1) Close the Digester Supernatant Valve (VCE-0440-001): 

 Failure of the valve to close within a set time (Valve Delay) raises an alarm and inhibits the 
mixers in the digester (MX-0440-010/020/030/040); 

2) Initiate timer; 

3) When the timer reaches the Operator set delay (Supernatant Completion Delay) the timer is 
reset and the normal operation of the Digester Blower (BL-0480-010/020/030) is resumed; 

4) Resume normal operation of the Digester Mixers (MX-0440-010/020/030/040); 

5) Resume normal operation of the Digester Recycle Pump (PU-0440-081/082) and it’s 
associated Digester Recycle Pump Isolation penstock (PT-0440-011/012); 

6) Resume nomal operation of Alum dosing to the Digester; 

7) Resume normal operation of Caustic dosing to the Digester. 
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15.7.6. Digester Instruments 

If the liquid level in the digester, as measured by the Digester Level Indicating Transmitter (LIT-
0440-083), reaches an Operator set High-High level (Digester High-High Level), or the Digester 
Level Switch (LS-0440-084) triggers High-High level, a Digester High-High alarm will be raised. 
If the liquid level in the digester reaches an Operator set High level (Digester High Level), or the 
Digester Level Switch (LS-0440-084) triggers High level, a Digester High level alarm will be 
raised. 

If either a Digester High or High-High level alarm is raised, the Bioreactor WAS/Scum Pumps 
(PU-0530-010/020) are inhibited. 

If the liquid level in the digester, as measured by the Digester Level Indicating Transmitter (LIT-
0440-083), reaches an Operator set Low-Low level (Digester Low-Low Level), or the Digester 
Level Switch (LS-0440-084) triggers Low-Low level, a Digester Low-Low alarm will be raised. If 
the liquid level in the digester reaches an Operator set Low level (Digester Low Level), or the 
Digester Level Switch (LS-0440-084) triggers low level, a Digester Low level alarm will be raised. 

If either a Digester Low or Low-Low level alarm is raised, the following sequences are inhibited: 

 DWAS Pump Sequence (Section 15.7.4) 

 Digester Supernatant Sequence (Section 15.7.5). 

The Digester pH Analyser (AIT-0440-020) raises the following alarms: 

 Low-Low pH alarm if the measure pH is less than a setpoint (Low-Low pH) 

 Low pH alarm if the measure pH is less than a setpoint (Low pH) 

 High pH alarm if the measure pH is more than a setpoint (High pH) 

 High-High pH alarm if the measure pH is more than a setpoint (High-High pH). 

Refer to Section 21.7.4 for control of pH by caustic dosing.  

15.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Mixers 

Mixer On/Off 
Time 

Operating time for mixers in 
Intermittent mode 

min 5 30 15 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Digester Recycle Pumps 

Recycle Pump Hr 
1 to Recycle 
Pump Hr 24 

Digester Recycle Pump operational 
state 

Enable/ 
Disable  

Disabled Enabled Refer to 
Section 
15.7.2 

Operator 

TOD 1 Time of Day to switch duty function of 
Digester Recycle Pumps 

hr:min 00:00 23:59 10:30 Operator 

Digester Aeration 

Max DO 1 DO concentration for high DO alarm 
for Digester Zone 5  

mg/L 0.0 10.0 3.0 Operator 

Max DO 2 DO concentration for high DO alarm 
for Digester Zone 6 

mg/L 0.0 10.0 3.0 Operator 

Max DO 3 DO concentration for high DO alarm 
for Digester Zone 7 

mg/L 0.0 10.0 3.0 Operator 

Max DO 4 DO concentration for high DO alarm 
for Digester Zone 8  

mg/L 0.0 10.0 3.0 Operator 

Min DO 1 DO concentration for low DO alarm for 
Digester Zone 5 

mg/L 0.0 10.0 0.3 Operator 

Min DO 2 DO concentration for low DO alarm for 
Digester Zone 6 

mg/L 0.0 10.0 0.3 Operator 

Min DO 3 DO concentration for low DO alarm for 
Digester Zone 7 

mg/L 0.0 10.0 0.3 Operator 

Min DO 4 DO concentration for low DO alarm for 
Digester Zone 8 

mg/L 0.0 10.0 0.3 Operator 

UPL 1 Maximum open position for aeration 
control valve for Digester Zone 5  

% 0 100 100 Operator 

UPL 2 Maximum open position for aeration 
control valve for Digester Zone 6  

% 0 100 100 Operator 

UPL 3 Maximum open position for aeration 
control valve for Digester Zone 7  

% 0 100 100 Operator 

UPL 4 Maximum open position for aeration 
control valve for Digester Zone 8  

% 0 100 100 Operator 

LPL 1 Minimum open position for aeration 
control valve for Digester Zone 5 

% 0 100 15 Operator 

LPL 2 Minimum open position for aeration 
control valve for Digester Zone 6  

% 0 100 15 Operator 

LPL 3 Minimum open position for aeration 
control valve for Digester Zone 7 

% 0 100 15 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

LPL 4 Minimum open position for aeration 
control valve for Digester Zone 8 

% 0 100 15 Operator 

DO 1 to DO 48 Dissolved Oxygen setpoint for DO 
Control mode for Digester Zone 5 to 8 

mg/L 0.0 4.0 Refer to 
Section 
15.7.3.1 

Operator 

Valve Position 1 
to Valve Position 
48 

Valve position for aeration control 
valves for Diurnal Valve Position 
Schedule mode for Digester Zone 5 to 8 

% 0 100 Refer to 
Section 
15.7.3.1 

Operator 

Purge Position 1 Valve position for aeration control 
valves for Diffuser Purge mode for 
Digester Zone 5 

% 0 100 100, Operator 

Purge Position 2 Valve position for aeration control 
valves for Diffuser Purge mode for 
Digester Zone 6  

% 0 100 100 Operator 

Purge Position 3 Valve position for aeration control 
valves for Diffuser Purge mode for 
Digester Zone 7  

% 0 100 100 Operator 

Purge Position 4 Valve position for aeration control 
valves for Diffuser Purge mode for 
Digester Zone 8  

% 0 100 100 Operator 

Purge Duration 1 Duration of diffuser purge for Diffuser 
Purge mode for Digester Zone 5 

min 0 60 5 Operator 

Purge Duration 2 Duration of diffuser purge for Diffuser 
Purge mode for Digester Zone 6 

min 0 60 5 Operator 

Purge Duration 3 Duration of diffuser purge for Diffuser 
Purge mode for Digester Zone 7 

min 0 60 5 Operator 

Purge Duration 4 Duration of diffuser purge for Diffuser 
Purge mode for Digester Zone 8 

min 0 60 5 Operator 

Default Purge 
Position 1 

Default valve position for Diffuser 
Purge mode for Digester Zone 5 

% 0 100 71 Operator 

Default Purge 
Position 2 

Default valve position for Diffuser 
Purge mode for Digester Zone 5  

% 0 100 72 Operator 

Default Purge 
Position 3 

Default valve position for Diffuser 
Purge mode for Digester Zone 5  

% 0 100 73 Operator 

Default Purge 
Position 4 

Default valve position for Diffuser 
Purge mode for Digester Zone 5  

% 0 100 74 Operator 

DWAS Pump Sequence 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 2 Time of Day to switch duty function of 
DWAS Pumps 

hr:min 00:00 23:59 10:00 Operator 

DWAS Flow Target flow for DWAS Pumps for Flow 
Control mode 

L/s 1 40 25 Operator 

DWAS Speed Target speed for DWAS Pumps for 
Speed Control mode 

% 10 100 90 Operator 

Number 
operating DWAS 
Pumps 

DWAS Pump duty number for Speed 
Control 

 1 2 1 Operator 

DWAS Distance Separation distance between digester 
liquid level and DWAS Penstock 

% (mm) 0 (0) 20 (1000)  2 (100) Operator 

DWAS Position Lowered position of DWAS Penstock % open 0  100 100 Operator 

Scum Spray 
Duration 

Duration for which scum spray operates 
at start of DWAS Pump Sequence 

min 0 600 10 Operator 

DWAS Start Level  DWAS Buffer Tank liquid level for 
DWAS Pump Sequence start  

% 0 100 45 Operator  

DWAS Stop level DWAS Buffer Tank liquid level for 
DWAS Pump Sequence stop.  

% 0 100 78 Operator  

Digester Supernatant Sequence 

Supernatant Start 
Delay 

Number of minutes after the start of the 
hour to initiate a Digester Supernatant 
Sequence (Section 15.7.5) 

min 0 60 0 Operator 

Scum 
Transference 
Delay 

Duration of time for which duty A-
recycle pump and mixers run for during 
supernatant sequence to facilitate scum 
transference 

min 0 30 10 Engineer 

Settle Period Settle time min 0 60 50 Operator 

Decant Period Duration of time for which Digester 
Supernatant Valve is open for 

min 0 60 30 Operator 

Supernatant 
Completion 
Delay 

Number of seconds after completion of 
the supernatant sequence before 
continuing normal digester equipment 
operation 

sec 0 300 60 Engineer 

Supernatant 1 to 
Supernatant 24 

Selection of Digester Supernatant 
Sequence for each hour of the day 

Yes/No No Yes Refer to 
Section 
15.7.5 

Operator 

Digester Instruments 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Digester High-
High Level 

Level setpoint for high-high level alarm 
in an Aerobic Digester 

% 
(mRL) 

10 
(13.13) 

100 
(17.58) 

98.5 
(17.51) 

Operator 

Digester High 
Level 

Level setpoint for high level alarm in an 
Aerobic Digester 

% 
(mRL) 

10 
(13.13) 

100 
(17.58) 

98 
(17.48) 

Operator 

Digester Low 
Level 

Level setpoint for low level alarm in an 
Aerobic Digester 

% 
(mRL) 

10 
(13.13) 

100 
(17.58) 

78 
(16.49) 

Operator 

Digester Low-
Low Level 

Level setpoint for low-low level alarm 
in an Aerobic Digester 

% 
(mRL) 

10 
(13.13) 

100 
(17.58) 

77 
(16.44) 

Operator 

Digester Low-
Low pH 

Setpoint for digester Low-Low pH 
alarm 

pH 0 14 6 Engineer 

Digester Low pH Setpoint for digester Low pH alarm pH 0 14 6.5 Engineer 

Digester High pH Setpoint for digester High pH alarm pH 0 14 8 Engineer 

Digester High-
High pH 

Setpoint for digester High-High pH 
alarm 

pH 0 14 8.5 Engineer 

15.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

DWAS Delay Time delay after starting DWAS Pump to 
trigger no-flow alarm (FIT-0440-130) 

sec 1 60 40 

Valve Delay Time for Digester Supernatant Valves to 
open/close before it is failed (ZSC-0440-001 
& ZSO-0440-001) 

sec 5 300 180 

Penstock Delay Time for penstock to open or close before 
penstock fault is triggered 

sec 10 600 300 

Digester Bellmouth 
Level 

Level of the digester bellmouth as a 
perecentage of the digester level indicating 
transmitter (LIT-0440-083) range 

% (mRL) 0 (12.63) 100 
(17.58) 

97.3 
(17.44) 

Blower Stop Period Time delay after stopping digester blowers, 
during supernatant sequence, before 
stopping the mixers 

sec 0 60 5 

DWAS Min Speed Minimum DWAS Pump Speed %  (Hz) 0 (0) 100 (50) 50 (25) 

DWAS Max Speed Maximum DWAS Pump Speed %  (Hz) 0 (0) 100 (50) 100 (50) 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

DWAS Up Speed DWAS pump speed setpoint at which the 
assist pump shall be started 

% 50 100 99.5 

DWAS Up Delay Time period for DWAS Up Speed to be 
exceeded before starting the assist pump 

sec 0 60 30 

DWAS Down 
Speed 

DWAS pump speed setpoint at which the 
assist pump shall be stopped 

% 50 100 78 

DWAS Down 
Delay 

Time period for DWAS pump speed to be 
below DWAS Down Speed before stopping 
the assist pump 

sec 0 60 30 

Purge DO Alarm 
Delay 

Time delay after the completion of the 
digester purge sequence before maximum 
DO alarms for each zone are reenabled 

sec 0 600 300 

Min DO Delay 1 Time delay after dropping below setpoint to 
trigger Zone 5 low DO alarm (AIT-0440-
050) 

sec  0 600 300 

Min DO Delay 2 Time delay after dropping below setpoint to 
trigger Zone 6 low DO alarm (AIT-0440-
060) 

sec  0 600 300 

Min DO Delay 3 Time delay after dropping below setpoint to 
trigger Zone 7 low DO alarm (AIT-0440-
070) 

sec  0 600 300 

Min DO Delay 4 Time delay after dropping below setpoint to 
trigger Zone 8 low DO alarm (AIT-0440-
080) 

sec  0 600 300 

Max DO Delay 1 Time delay after rising above setpoint to 
trigger Zone 5 high DO alarm (AIT-0440-
050) 

sec  0 600 300 

Max DO Delay 2 Time delay after rising above setpoint to 
trigger Zone 6 high DO alarm (AIT-0440-
060) 

sec  0 600 300 

Max DO Delay 3 Time delay after rising above setpoint to 
trigger Zone 7 high DO alarm (AIT-0440-
070) 

sec  0 600 300 

Max DO Delay 4 Time delay after rising above setpoint to 
trigger Zone 8 high DO alarm (AIT-0440-
080) 

sec  0 600 300 
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15.10. Interlocks and Faults 

Related Process Event Action 

Aerobic Digester  
LS-0440-085 High, 
High High 

High or High-High liquid level alarm is triggered in 
the Aerobic Digester 

Shutdown the following sequences: 

- Bioreactor WAS/Scum (Section 8.7.7) 

Aerobic Digester LS-
0440-085 Low, Low  
L ow 

Low or Low-Low liquid level alarm is triggered in 
the aerobic digester 

Shutdown the following sequences: 
- DWAS Pump Sequence (Section 
15.7.4) 
- Digester Supernatant Sequence 
(Section 15.7.5) 

CRAS Pump Station 
LS-0630-010 High 

High liquid level in CRAS Pump Station (Section 
10) 

Shutdown the Digester Supernatant 
Sequence (Section 15.7.5) 

DWAS Buffer Tank 
LS-0420-010 High 

DWAS Buffer Tank Level Switch (LS-0420-010) 
triggers High level (refer Section 17)  

Stop the DWAS Pump Sequence 
(Section 15.7.4) 

15.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

Mixers 

MX-0440-010 
(ST41MX0440010dsF2Start) 

Digester Zone 1 Mixer Fail to Start/Stop 5 

MX-0440-010 

(ST41MX0440010dsEstop) 
Digester Zone 1 Mixer Emergency Stop 1 

MX-0440-010 

(ST41MX0440010dsTOLoad) 
Digester Zone 1 Mixer Thermal Overload 5 

MX-0440-010 

(ST41MX0440010dsIsolated) 
Digester Zone 1 Mixer Isolated 5 

MX-0440-010 
(ST41MX0440010dsSealFailure) 

Digester Zone 1 Mixer Seal Failure 5 
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Tag Name Description SCADA 
Priority 

MX-0440-010 
(ST41MX0440010dsNotRemote) 

Digester Zone 1 Mixer Not Remote 5 

MX-0440-010 

(ST41MX0440010dsMotorProtect) 
Digester Zone 1 Mixer Motor Protection Alarm 5 

MX-0440-010 

(ST41MX0440010dsSimoFault) 
Digester Zone 1 Mixer Simocode Fault 5 

MX-0440-010 

(ST41MX0440010dsSimoWarn) 
Digester Zone 1 Mixer Simocode Warning 5 

MX-0440-020 
(ST41MX0440020dsF2Start) 

Digester Zone 2 Mixer Fail to Start/Stop 5 

MX-0440-020 
(ST41MX0440020dsEstop) 

Digester Zone 2 Mixer Emergency Stop 1 

MX-0440-020 
(ST41MX0440020dsTOLoad) 

Digester Zone 2 Mixer Thermal Overload 5 

MX-0440-020 

(ST41MX0440020dsIsolated) 
Digester Zone 2 Mixer Isolated 5 

MX-0440-020 

(ST41MX0440020dsSealFailure) 
Digester Zone 2 Mixer Seal Failure 5 

MX-0440-020 

(ST41MX0440020dsNotRemote) 
Digester Zone 2 Mixer Not Remote 5 

MX-0440-010 

(ST41MX0440020dsMotorProtect) 
Digester Zone 2 Mixer Motor Protection Alarm 5 

MX-0440-020 

(ST41MX0440020dsSimoFault) 
Digester Zone 2 Mixer Simocode Fault 5 

MX-0440-020 
(ST41MX0440020dsSimoWarn) 

Digester Zone 2 Mixer Simocode Warning 5 

MX-0440-030 
(ST41MX0440030dsF2Start) 

Digester Zone 3 Mixer Fail to Start/Stop 5 

MX-0440-030 

(ST41MX0440030dsEstop) 
Digester Zone 3 Mixer Emergency Stop 1 

MX-0440-030 

(ST41MX0440030dsTOLoad) 
Digester Zone 3 Mixer Thermal Overload 5 

MX-0440-030 
(ST41MX0440030dsIsolated) 

Digester Zone 3 Mixer Isolated 5 

 MX-0440-030  
(ST41MX0440030dsSealFailure) 

Digester Zone 3 Mixer Seal Failure 5 
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Tag Name Description SCADA 
Priority 

MX-0440-030 
(ST41MX0440030dsNotRemote) 

Digester Zone 3 Mixer Not Remote 5 

MX-0440-010 

(ST41MX0440030dsMotorProtect) 
Digester Zone 3 Mixer Motor Protection Alarm 5 

MX-0440-030 

(ST41MX0440030dsSimoFault) 
Digester Zone 3 Mixer Simocode Fault 5 

MX-0440-030 

(ST41MX0440030dsSimoWarn) 
Digester Zone 3 Mixer Simocode Warning 5 

MX-0440-040 

(ST41MX0440040dsF2Start) 
Digester Zone 4 Mixer Fail to Start/Stop 5 

MX-0440-040 

(ST41MX0440040dsEstop) 
Digester Zone 4 Mixer Emergency Stop 1 

MX-0440-040 
(ST41MX0440040dsTOLoad) 

Digester Zone 4 Mixer Thermal Overload 5 

MX-0440-040 
(ST41MX0440040dsIsolated) 

Digester Zone 4 Mixer Isolated 5 

MX-0440-040 
(ST41MX0440040dsSealFailure) 

Digester Zone 4 Mixer Seal Failure 5 

MX-0440-040 
(ST41MX0440040dsNotRemote) 

Digester Zone 4 Mixer Not Remote 5 

MX-0440-010 

(ST41MX0440040dsMotorProtect) 
Digester Zone 4 Mixer Motor Protection Alarm 5 

MX-0440-040 
(ST41MX0440040dsSimoFault) 

Digester Zone 4 Mixer Simocode Fault 5 

MX-0440-040 
(ST41MX0440040dsSimoWarn) 

Digester Zone 4 Mixer Simocode Warning 5 

Digester Recycle Pumps 

PU-0440-081  

(ST41PU0440081dsF2Start) 
Digester Recycle Pump 1 Fail to Start/Stop 5 

PU-0440-081 

(ST41PU0440081dsEstop) 

Digester Recycle Pump 1 Emergency Stop 1 

PU-0440-081 

(ST41PU0440081dsTOLoad) 
Digester Recycle Pump 1 Thermal Overload 5 

PU-0440-081 

(ST41PU0440081dsThermistor) 

Digester Recycle Pump 1 Thermistor Fault 5 
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Tag Name Description SCADA 
Priority 

PU-0440-081 
(ST41PU0440081dsIsolated) 

Digester Recycle Pump 1 Isolated 5 

PU-0440-081 

(ST41PU0440081dsMotorProtect) 

Digester Recycle Pump 1 Motor Protection Alarm 5 

PU-0440-081 

(ST41PU0440081dsNotRemote) 

Digester Recycle Pump 1 Not Remote 5 

PU-0440-081  

(ST41PU0440081dsSimoFault) 

Digester Recycle Pump 1 Simocode Fault 5 

PU-0440-081 

(ST41PU0440081dsSimoWarn) 

Digester Recycle Pump 1 Simocode Warning 5 

PU-0440-082 

(ST41PU0440082dsF2Start) 

Digester Recycle Pump 2 Fail to Start/Stop 5 

PU-0440-082 
(ST41PU0440082dsEstop) 

Digester Recycle Pump 2 Emergency Stop 1 

PU-0440-082 
(ST41PU0440082dsTOLoad) 

Digester Recycle Pump 2 Thermal Overload 5 

PU-0440-082 
(ST41PU0440082dsThermistor) 

Digester Recycle Pump 2 Thermistor Fault 5 

PU-0440-082 
(ST41PU0440082dsIsolated) 

Digester Recycle Pump 2 Isolated 5 

PU-0440-082 

(ST41PU0440082dsMotorProtect) 

Digester Recycle Pump 2 Motor Protection Alarm 5 

PU-0440-082 

(ST41PU0440082dsNotRemote) 

Digester Recycle Pump 2 Not Remote 5 

PU-0440-082 

(ST41PU0440082dsSimoFault) 

Digester Recycle Pump 2 Simocode Fault 5 

PU-0440-082 

(ST41PU0440082dsSimoWarn) 

Digester Recycle Pump 2 Simocode Warning 5 

PU-0440-083 

(ST41PU0440083dsF2Start) 

Digester Recycle Pump 3 Fail to Start/Stop 5 

PU-0440-083 
(ST41PU0440083dsEstop) 

Digester Recycle Pump 3 Emergency Stop 1 

PU-0440-083 
(ST41PU0440083dsTOLoad) 

Digester Recycle Pump 3 Thermal Overload 5 
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Tag Name Description SCADA 
Priority 

PU-0440-083 
(ST41PU0440083dsThermistor) 

Digester Recycle Pump 3 Thermistor Fault 5 

PU-0440-083 

(ST41PU0440083dsIsolated) 

Digester Recycle Pump 3 Isolated 5 

PU-0440-083 

(ST41PU0440083dsMotorProtect) 

Digester Recycle Pump 3 Motor Protection Alarm 5 

PU-0440-083 

(ST41PU0440083dsNotRemote) 

Digester Recycle Pump 3 Not Remote 5 

PU-0440-083 

(ST41PU0440083dsSimoFault) 

Digester Recycle Pump 3 Simocode Fault 5 

PU-0440-083 

(ST41PU0440083dsSimoWarn) 

Digester Recycle Pump 3 Simocode Warning 5 

PU-0440-084 
(ST41PU0440084dsF2Start) 

Digester Recycle Pump 4 Fail to Start/Stop 5 

PU-0440-084 
(ST41PU0440084dsEstop) 

Digester Recycle Pump 4 Emergency Stop 1 

PU-0440-084 
(ST41PU0440084dsTOLoad) 

Digester Recycle Pump 4 Thermal Overload 5 

PU-0440-084 
(ST41PU0440084dsThermistor) 

Digester Recycle Pump 4 Thermistor Fault 5 

PU-0440-084 

(ST41PU0440084dsIsolated) 

Digester Recycle Pump 4 Isolated 5 

PU-0440-084 

(ST41PU0440084dsMotorProtect) 

Digester Recycle Pump 4 Motor Protection Alarm 5 

PU-0440-084 

(ST41PU0440084dsNotRemote) 

Digester Recycle Pump 4 Not Remote 5 

PU-0440-084 
(ST41PU0440084dsSimoFault) 

Digester Recycle Pump 4 Simocode Fault 5 

PU-0440-084 
(ST41PU0440084dsSimoWarn) 

Digester Recycle Pump 4 Simocode Warning 5 

PU-0440-081/082 
(ST41PU044008DTYdsPumpAvail) 

Digester Recycle Pumps 1 & 2 No Pump Available 1 

PT-0440-011 

(ST41PT0440011dsF2Open) 

Digester Recycle Pump 1 Penstock Fail to Open 5 

PT-0440-011 

(ST41PT0440011dsF2Close) 

Digester Recycle Pump 1 Penstock Fail to Close 5 
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Tag Name Description SCADA 
Priority 

PT-0440-011 
(ST41PT0440011dsRotorkFault) 

Digester Recycle Pump 1 Penstock Rotork Fault 5 

PT-0440-011 

(ST41PT0440011dsBattery) 

Digester Recycle Pump 1 Penstock Battery Low 5 

PT-0440-011 

(ST41PT0440011dsNotRemote) 

Digester Recycle Pump 1 Penstock Not Remote 5 

PT-0440-012 

(ST41PT0440012dsF2Open) 

Digester Recycle Pump 2 Penstock Fail to Open 5 

PT-0440-012 

(ST41PT0440012dsF2Close) 

Digester Recycle Pump 2 Penstock Fail to Close 5 

PT-0440-012 

(ST41PT0440012dsRotorkFault) 

Digester Recycle Pump 2 Penstock Rotork Fault 5 

PT-0440-012 
(ST41PT0440012dsBattery) 

Digester Recycle Pump 2 Penstock Battery Low 5 

PT-0440-012 
(ST41PT0440012dsNotRemote) 

Digester Recycle Pump 2 Penstock Not Remote 5 

Aeration 

VCE-0440-050 

(ST41VCE0440050dsF2PosFault) 
Digester Zone 5 Aeration Control Valve Fail to Position 5 

VCE-0440-050 

(ST41VCE0440050dsPosFBInvalid) 
Digester Zone 5 Aeration Control Valve Position 
Feedback Invalid 

5 

VCE-0440-050 

(ST41VCE0440050dsRotorkFault) 
Digester Zone 5 Aeration Control Valve Rotork Fault 5 

VCE-0440-050 

(ST41VCE0440050dsBattery) 
Digester Zone 5 Aeration Control Valve Battery Low 5 

VCE-0440-050  
(ST41VCE0440050dsNotRemote) 

Digester Zone 5 Aeration Control Valve Not Remote 5 

VCE-0440-060 
(ST41VCE0440060dsF2PosFault) 

Digester Zone 6 Aeration Control Valve Fail to Position 5 

VCE-0440-060 
(ST41VCE0440060dsPosFBInvalid) 

Digester Zone 6 Aeration Control Valve Position 
Feedback Invalid 

5 

VCE-0440-060 
(ST41VCE0440060dsRotorkFault) 

Digester Zone 6 Aeration Control Valve Rotork Fault 5 

VCE-0440-060 

(ST41VCE0440060dsBattery) 
Digester Zone 6 Aeration Control Valve Battery Low 5 
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Tag Name Description SCADA 
Priority 

VCE-0440-060 
(ST41VCE0440060dsNotRemote) 

Digester Zone 6 Aeration Control Valve Not Remote 5 

VCE-0440-070 

(ST41VCE0440070dsF2PosFault) 
Digester Zone 7 Aeration Control Valve Fail to Position 5 

VCE-0440-070 

(ST41VCE0440070dsPosFBInvalid) 
Digester Zone 7 Aeration Control Valve Position 
Feedback Invalid 

5 

VCE-0440-070 

(ST41VCE0440070dsRotorkFault) 
Digester Zone 7 Aeration Control Valve Rotork Fault 5 

VCE-0440-070 

(ST41VCE0440070dsBattery) 
Digester Zone 7 Aeration Control Valve Battery Low 5 

VCE-0440-070 

(ST41VCE0440070dsNotRemote) 
Digester Zone 7 Aeration Control Valve Not Remote 5 

VCE-0440-080 
(ST41VCE0440080dsF2PosFault) 

Digester Zone 8 Aeration Control Valve Fail to Position 5 

VCE-0440-080 
(ST41VCE0440080dsPosFBInvalid) 

Digester Zone 8 Aeration Control Valve Position 
Feedback Invalid 

5 

VCE-0440-080 
(ST41VCE0440080dsRotorkFault) 

Digester Zone 8 Aeration Control Valve Rotork Fault 5 

VCE-0440-080 
(ST41VCE0440080dsBattery) 

Digester Zone 8 Aeration Control Valve Battery Low 5 

VCE-0440-080 

(ST41VCE0440080dsNotRemote) 
Digester Zone 8 Aeration Control Valve Not Remote 5 

VCE-0440-050 

(ST41DG5AUTOdsForceSched) 
Digester Aeration Zone 5 Mode Forced to Valve 
Position 

5 

VCE-0440-060 

(ST41DG6AUTOdsForceSched) 
Digester Aeration Zone 6 Mode Forced to Valve 
Position 

5 

VCE-0440-070 

(ST41DG7AUTOdsForceSched) 
Digester Aeration Zone 7 Mode Forced to Valve 
Position 

5 

VCE-0440-080 

(ST41DG8AUTOdsForceSched) 
Digester Aeration Zone 8 Mode Forced to Valve 
Position 

5 

AIT-0440-050 
(ST41AIT0440050dsInvalid) 

Digester Zone 5 Dissolved Oxygen Signal Invalid 5 

AIT-0440-050 
(ST41AIT0440050dsLo) 

Digester Zone 5 Dissolved Oxygen Low 5 
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Tag Name Description SCADA 
Priority 

AIT-0440-050 
(ST41AIT0440050dsHi) 

Digester Zone 5 Dissolved Oxygen High 7 

AIT-0440-060 

(ST41AIT0440060dsInvalid) 
Digester Zone 6 Dissolved Oxygen Signal Invalid 5 

AIT-0440-060  

(ST41AIT0440060dsLo) 
Digester Zone 6 Dissolved Oxygen Low 5 

AIT-0440-060 

(ST41AIT0440060dsHi0 
Digester Zone 6 Dissolved Oxygen High 7 

AIT-0440-070 

(ST41AIT0440070dsInvalid0) 
Digester Zone 7 Dissolved Oxygen Signal Invalid 5 

AIT-0440-070 

(ST41AIT0440070dsLo) 
Digester Zone 7 Dissolved Oxygen Low 5 

AIT-0440-070 
(ST41AIT0440070dsHi) 

Digester Zone 7 Dissolved Oxygen High 7 

AIT-0440-080 
(ST41AIT0440080dsInvalid) 

Digester Zone 8 Dissolved Oxygen Signal Invalid 5 

AIT-0440-080 
(ST41AIT0440080dsLo) 

Digester Zone 8 Dissolved Oxygen Low 5 

AIT-0440-080 
(ST41AIT0440080dsHi) 

Digester Zone 8 Dissolved Oxygen High 7 

DWAS Sequence 

PU-0440-110 

(ST41PU0440110dsF2Start) 
DWAS Pump 1 Fail to Start/Stop 5 

PU-0440-110 

(ST41PU0440110dsEstop) 
DWAS Pump 1 Emergency Stop 1 

PU-0440-110 
(ST41PU0440110dsThermistor) 

DWAS Pump 1 Thermistor Fault 5 

PU-0440-110 
(ST41PU0440110dsVSDFault) 

DWAS Pump 1 VSD Fault 5 

PU-0440-110 
(ST41PU0440110dsIsolated) 

DWAS Pump 1 Isolated 5 

PU-0440-110 
(ST41PU0440110dsMotorProtect) 

DWAS Pump 1 Motor Protection Alarm 5 

PU-0440-110 

(ST41PU0440110dsLowFlow) 
DWAS Pump 1 Low Flow Fault 5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 418 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 405 

Tag Name Description SCADA 
Priority 

PU-0440-110 
(ST41PU0440110dsNotRemote) 

DWAS Pump 1 Not Remote 5 

PU-0440-110 

(ST41DIGPNdsPN185) 
DWAS Pump 1 Drive Comms Fault 1 

PU-0440-120 

(ST41PU0440120dsF2Start) 
DWAS Pump 2 Fail to Start/Stop 5 

PU-0440-120 

(ST41PU0440120dsEstop) 
DWAS Pump 2 Emergency Stop 1 

PU-0440-120 

(ST41PU0440120dsThermistor) 
DWAS Pump 2 Thermistor Fault 5 

PU-0440-120 

(ST41PU0440120dsVSDFault) 
DWAS Pump 2 VSD Fault 5 

PU-0440-120 
(ST41PU0440120dsIsolated) 

DWAS Pump 2 Isolated 5 

PU-0440-120 
(ST41PU0440120dsMotorProtect) 

DWAS Pump 2 Motor Protection Alarm 5 

PU-0440-120 
(ST41PU0440120dsLowFlow) 

DWAS Pump 2 Low Flow Fault 5 

PU-0440-120 
(ST41PU0440120dsNotRemote) 

DWAS Pump 2 Not Remote 5 

PU-0440-120 

(ST41DIGPNdsPN186) 
DWAS Pump 2 Drive Comms Fault 1 

PU-0440-110/120 

(ST41PU04401DTYdsPumpAvail) 
DWAS Pumps No Pump Available 1 

FIT-0440-130  

(ST41FIT0440130dsInvalid) 
DWAS Flow Signal Invalid 5 

PU-0440-110/120 

(ST41DWASAUTOdsForceSpeed) 
DWAS Pumps Mode Forced to Fixed Speed 7 

PT-0440-100 

(ST41PT0440100dsF2PosFault) 
Digester DWAS Outlet Penstock Fail to Position 5 

PT-0440-100 
(ST41PT0440100dsPosFBInvalid) 

Digester DWAS Outlet Penstock Position Feedback 
Invalid 

5 

PT-0440-100 
(ST41PT0440100dsRotorkFault) 

Digester DWAS Outlet Penstock Rotork Fault 5 
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Tag Name Description SCADA 
Priority 

PT-0440-100 
(ST41PT0440100dsBattery) 

Digester DWAS Outlet Penstock Battery Low 5 

PT-0440-100 

(ST41PT0440100dsNotRemote) 
Digester DWAS Outlet Penstock Not Remote 5 

Digester Supernatant Sequence 

VCE-0440-001  

(ST41VSE0440001dsF2Open) 
Digester Supernatant Control Valve Fail to Open 5 

VCE-0440-001 
(ST41VSE0440001dsF2Close) 

Digester Supernatant Control Valve Fail to Close 5 

VCE-0440-001 
(ST41VSE0440001dsRotorkFault) 

Digester Supernatant Control Valve Rotork Fault 5 

VCE-0440-001 
(ST41VSE0440001dsBattery) 

Digester Supernatant Control Valve Battery Low 5 

VCE-0440-001 
(ST41VSE0440001dsNotRemote) 

Digester Supernatant Control Valve Not Remote 5 

ST41DGSAUTOdsSeqFault Digester Supernatant Sequence Fault 5 

Instruments 

LIT-0440-083  

(ST41LIT0440083dsInvalid) 
Digester Zone 8 Level Signal Invalid 1 

LIT-0440-083 

(ST41LIT0440083dsLoLo) 
Digester Zone 8 Level Low Low 5 

LIT-0440-083 
(ST41LIT0440083dsLo) 

Digester Zone 8 Level Low 7 

LIT-0440-083 
(ST41LIT0440083dsHi) 

Digester Zone 8 Level High 7 

LIT-0440-083 
(ST41LIT0440083dsHiHi) 

Digester Zone 8 Level High High 5 

LS-0440-084  
(ST41LSH0440084dsAlarm) 

Digester Zone 8 Level High Switch Alarm 7 

LS-0440-084  

(ST41LSHH0440084dsAlarm) 
Digester Zone 8 Level High High Switch Alarm 5 

LS-0440-084  

(ST41LSL0440084dsAlarm) 
Digester Zone 8 Level Low Switch Alarm 7 

LS-0440-084  

(ST41LSLL0440084dsAlarm) 
Digester Zone 8 Level Low Low Switch Alarm 5 
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Tag Name Description SCADA 
Priority 

AIT-0440-020  
(ST41AIT0440020dsInvalid) 

Digester pH Signal Invalid 5 

AIT-0440-020 

(ST41AIT0440020dsLoLo) 
Digester pH Low Low 1 

AIT-0440-020 

(ST41AIT0440020dsLo) 
Digester pH Low 5 

AIT-0440-020 

(ST41AIT0440020dsHi) 
Digester pH High 7 

AIT-0440-020 

(ST41AIT0440020dsHiHi) 
Digester pH High High 5 

Power and Commsunications 

ST41DIGLOADSHEDdsMainsPwrLoss Digester Mains Power Loss 1 

ST41Q110400010dsDisconnected Digester Incomer Circuit Breaker Disconnected 1 

ST41Q110400010dsF2Close Digester Incomer Circuit Breaker Fail to Close 1 

ST41Q110400010dsF2Open Digester Incomer Circuit Breaker Fail to Open 1 

ST41Q110400010dsNoPowerAvail Digester Incomer Circuit Breaker Power Not Available 1 

ST41Q110400010dsNotRemote Digester Incomer Circuit Breaker Not Remote 1 

ST41Q110400010dsSDAlarm Digester Incomer Circuit Breaker SD Alarm 1 

ST41Q110400010dsSpringNotCharged Digester Incomer Circuit Breaker Spring Not Charged 1 

ST41Q110400010dsTripped Digester Incomer Circuit Breaker Tripped 1 

ST41DIGPB2dsPB015 Digester Incomer Power Meter Simocode Comms Fault 
 

1 

ST41DIGLOADSHEDdsGenMaxCapacity Digester Generator Maximum Power 
 

1 

ST41Q210400010dsDisconnected Digester Generator Circuit Breaker Disconnected 1 

ST41Q210400010dsF2Close Digester Generator Circuit Breaker Fail to Close 1 

ST41Q210400010dsF2Open Digester Generator Circuit Breaker Fail to Open 1 

ST41Q210400010dsNoPowerAvail Digester Generator Circuit Breaker Power Not 
Available 

1 

ST41Q210400010dsNotRemote Digester Generator Circuit Breaker Not Remote 1 

ST41Q210400010dsSpringNotCharged Digester Generator Circuit Breaker Spring Not Charged 1 

ST41Q210400010dsTripped Digester Generator Circuit Breaker Tripped 1 
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Tag Name Description SCADA 
Priority 

ST41DIGPB2dsPB003 Digester Generator Power Meter Simocode Comms 
Fault 

1 

ST41GEN1040020dsExtFault Digester Switchboard Generator External Fault 1 

ST41GEN1040020dsF2Start Digester Switchboard Generator Fail to Start/Stop 1 

ST41GEN1040020dsTamper Digester Switchboard Generator Tamper Alarm 1 

ST41PLC04DIGdsOffline Citect to Digester PLC Communications Fault 1 

ST41DIGCOMdsReadPLC01Fail Digester PLC Communications Reading PLC01MCC 
Failed 

1 

ST41DIGCOMdsReadPLC02Fail Digester PLC Communications Reading PLC02MBR 
Failed 

1 

ST41DIGCOMdsReadPLC03Fail Digester PLC Communications Reading PLC03BFP 
Failed 

1 

ST41PLC04DIGdsOffline Citect to Digester PLC Comms Fault 1 

ST41PNL0490010dsPS1Fail Digester PLC Panel 24V Power Supply 1 Fail 1 

ST41PNL0490010dsPS2Fail Digester PLC Panel 24V Power Supply 2 Fail 1 

ST41SWB0400010dsPS1Fail Digester Switchboard:24V Power Supply 1 Fail 1 

ST41SWB0400010dsPS2Fail Digester Switchboard:24V Power Supply 2 Fail 1 

ST41UPS0400010dsACFail Digester UPS:AC Mains Fails 1 

ST41UPS0400010dsBatVoltLow Digester UPS:Battery Voltage Low 1 

ST41UPS0400010dsFault Digester UPS:Fault 1 

ST41UPS0400010dsMechBypass Digester UPS:Mechanical Bypass Unlocked 1 

ST41UPS0400010dsStaticBypass Digester UPS:Static Bypass 1 

15.12. History 

Tag Name Description Sample Time 

PU-0440-081 Digester Recycle Pump 1 Current 2 sec 

PU-0440-082 Digester Recycle Pump 2 Current 2 sec 

MX-0440-010 Digester Mixer 1 Current 2 sec 

MX-0440-020 Digester Mixer 2 Current 2 sec 

MX-0440-030 Digester Mixer 3 Current 2 sec 

MX-0440-040 Digester Mixer 4 Current 2 sec 
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Tag Name Description Sample Time 

PU-0440-110 DWAS Pump 1 Speed 30 sec 

PU-0440-120 DWAS Pump 2 Speed 30 sec 

AIT-0440-050 Digester Zone 5 Dissolved Oxygen Analyser 2 sec 

AIT-0440-060 Digester Zone 6 Dissolved Oxygen Analyser 2 sec 

AIT-0440-070 Digester Zone 7 Dissolved Oxygen Analyser 2 sec 

AIT-0440-080 Digester Zone 8 Dissolved Oxygen Analyser 2 sec 

ZIT-0440-050 Digester Aeration Control Valve 1 Position Indicating 
Transmitter 

2 sec 

ZIT-0440-060 Digester Aeration Control Valve 2 Position Indicating 
Transmitter 

2 sec 

ZIT-0440-070 Digester Aeration Control Valve 3 Position Indicating 
Transmitter 

2 sec 

ZIT-0440-080 Digester Aeration Control Valve 4 Position Indicating 
Transmitter 

2 sec 

ZIT-0440-100 DWAS Penstock Position Indicating Transmitter 2 sec 

LIT-0440-083 Digester Level Indicating Transmitter 2 sec 

AIT-0440-020 Digester pH Analyser 2 sec 

FIT-0440-130 DWAS Flow Indicating Transmitter 2 sec 

FIT-0440-130 Daily  Totalised Daily DWAS Volume  Daily  

FIT-0440-130 Yesterday  Totalised Yesterdays DWAS Volume  Daily 

 Standard device trends various 

15.13. Start-up, Operation and Shutdown 

15.13.1. Aerobic Digester 

15.13.1.1. Start Up Procedures 

Ensure that: 

 At least one Digester Recycle Pump (PU-0440-081/082), and its penstock (PT-0440-
013/014), are available and ready for operation; 

 The Digester Mixers (MX-0440-010/020/030/040) are available and ready for operation; 

 The Digester Supernatant Valve (VCE-0440-001) is available and ready for operation; 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 423 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 410 

 The digester aeration system, including at least one Digester Blower, the Aeration Valves 
and all of the DO probes, are available and ready for operation (see further in Section 
15.13.1.2 below); 

 At least one DWAS Pump (PU-0440-110/120) is available and ready for operation, and the 
DWAS Buffer Tank (TK-0420-010) is available and ready for operation; 

 The DWAS Penstock (PT-0440-100) is available and ready for operation. 

If the digester is empty, it should first be filled with liquid to its normal operating level prior to 
starting any of the mechanical equipment.  

Select required Auto modes of operation for mixers, aeration digester and WAS/Scum Pumps at the 
SCADA.  

15.13.1.2. Planned Shut Down 

By adjusting manual valves, the digester can be taken offline, and the Bioreactor WAS/Scum can 
be pumped directly into the DWAS Buffer Tank (TK-0420-010). This requires changing the mode 
of operation of the Bioreactor WAS/Scum Pump Station (Section 15.7.4) to ensure that the DWAS 
Buffer Tank is not overtopped. 

If the digester is emptied, the mechanical equipment should be placed into remote manual and be 
switched off.  

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

It is possible to run the digester aeration system with notionally half of the grids off line although 
set points for both DO and blower control (refer to Section16) will require changes to avoid 
spurious alarms.  In the event of planned maintenance it will be necessary to take a whole zone off 
line to allow removal and replacement of the grid.  If a grid is removed for more than ~4 hours the 
zone should be put back into operation with just the down comer for the removed grid isolated. 

15.13.1.3. Emergency Shut Down 

In the event of a complete power failure, all of the mechanical equipment will stop. Equipment will 
re-commence once power is available. 
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16. Digester Blowers 

16.1. Process Description 

The digester blowers provide pressurised air to the Aerobic Digester, in particular the four Aerobic 
Zones. The pressurised air enters the bottom of these zones through diffusers which create small air 
bubbles. These provide the oxygen necessary for the biomass respiration as well as providing 
mixing to keep the biomass in suspension to prevent settlement. 

Over aeration wastes electricity and impedes denitrification within the digester.  Under aeration 
will reduce or stop digestion, and potentially cause obnoxious odours. 

The aim is to maintain the dissolved oxygen in the digester within set ranges (typically around 1.0 
mg/L to 2.0 mg/L). At higher dissolved oxygen concentrations, the efficiency of oxygen transfer is 
diminished and hence the electricity required for aeration increases. 

The digester aeration system comprises two systems, the blowers and the aeration control valves. 
Both of these devices control the amount of air that is supplied to each diffuser grid.  

The blowers are controlled as a unit to supply air to a manifold pipe for the digester. The air from 
the manifold is distributed to each diffuser grid via the aeration control valves. The air flow to the 
manifold is controlled by the operation of the blowers. The split of the total air flow to each 
diffuser grid is controlled by the modulation of aeration control valves (refer to Section 15). 

Three digester aeration blowers are provided, two duty blowers and one standby blower.  

The blowers are existing and are controlled via the following: 

 PLC Master Controller; 
 External PID Controller (existing proprietary control logic); 
 Individual Digester Blower Local PLC’s (existing proprietary control logic). 
 Refer to Section 16.4.3 for control details. 

16.2. Reference Drawings 

16.2.1. Civil 

Drawing Number Description 

- - 
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16.2.2. Mechanical 

Drawing Number Description 

- - 

16.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-0400-010 

Instrumentation and Terminations PNL-0490-010 

16.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0400-5205 Digestion Blowers 

16.3. Equipment 

16.3.1. Controlled Equipment 

Tag Name Description 

BL-0480-010 Digester Blower 1 

BL-0480-020 Digester Blower 2 

BL-0480-030 Digester Blower 3 

FAN-0480-011 Digester Blower 1 Enclosure Cooling Fan 

FAN-0480-021 Digester Blower 2 Enclosure Cooling Fan 

FAN-0480-031 Digester Blower 3 Enclosure Cooling Fan 

VCE-0480-010 Digester Blower 1 Inlet Valve 

VCE-0480-020 Digester Blower 2 Inlet Valve 

VCE-0480-030 Digester Blower 3 Inlet Valve 

VCE-0480-011 Digester Blower 1 Recirculation Valve 

VCE-0480-021 Digester Blower 2 Recirculation Valve 

VCE-0480-031 Digester Blower 3 Recirculation Valve 

VCE-0480-012 Digester Blower 1 Blow-off Valve 

VCE-0480-022 Digester Blower 2 Blow-off Valve 
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VCE-0480-032 Digester Blower 3 Blow-off Valve 

FAN-0480-001 Digester Blower Room Ventilation Fan 1 

FAN-0480-002 Digester Blower Room Ventilation Fan 2 

PEC-0480-003 Portable Evaporative Cooler 

16.3.2. Uncontrolled Equipment 

Tag Name Description 

BLR-0480-001 Digester Blower Room 

FLT-0480-010 Digester Blower 1 Intake Filter 

FLT-0480-020 Digester Blower 2 Intake Filter 

FLT-0480-030 Digester Blower 3 Intake Filter 

SIL-0480-010 Digester Blower 1 Pressure Relief Silencer 

SIL-0480-020 Digester Blower 2 Pressure Relief Silencer 

SIL-0480-030 Digester Blower 3 Pressure Relief Silencer 

16.3.3. Instrumentation 

Tag Name Description 

PDI-0480-010 Digester Blower 1 Intake Filter Pressure Differential Indicator 

TI-0480-010 Digester Blower 1 Inlet Temperature Indicator 

PDI-0480-013 Digester Blower 1 Pressure Differential Indicating Transmitter 

VS-0480-010 Digester Blower 1 Vibration Switch (High) 

TS-0480-010 Digester Blower 1 Motor Temperature Switch (High) 

TS-0480-011 Digester Blower 1 Blower Temperature Switch (High) 

TS-0480-012 Digester Blower 1 Outlet Temperature Switch (High) 

PS-0480-010 Digester Blower 1 Outlet Pressure Switch (High) 

PS-0480-011 Digester Blower 1 Outlet Pressure Switch (Low) 

TI-0480-011 Digester Blower 1 Temperature Indicator 

ZSO-0480-010 Digester Blower 1 Inlet Valve Position Switch Open 

ZSC-0480-010 Digester Blower 1 Inlet Valve Position Switch Closed 

ZIT-0480-010 Digester Blower 1 Inlet Valve Position Indicating Transmitter 

ZSO-0480-011 Digester Blower 1 Recirculation Valve Position Switch Open 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 427 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 414 

Tag Name Description 

ZSC-0480-011 Digester Blower 1 Recirculation Valve Position Switch Closed 

ZIT-0480-011 Digester Blower 1 Recirculation Valve Position Indicating Transmitter 

ZSO-0480-012 Digester Blower 1 Blow-off Valve Position Switch Open 

ZSC-0480-012 Digester Blower 1 Blow-off Valve Position Switch Closed 

ZIT-0480-012 Digester Blower 1 Blow-off Valve Position Indicating Transmitter 

PDI-0480-020 Digester Blower 2 Intake Filter Pressure Differential Indicator 

TI-0480-020 Digester Blower 2 Inlet Temperature Indicator 

PDI-0480-023 Digester Blower 2 Pressure Differential Indicating Transmitter 

VS-0480-020 Digester Blower 2 Vibration Switch (High) 

TS-0480-020 Digester Blower 2 Motor Temperature Switch (High) 

TS-0480-021 Digester Blower 2 Blower Temperature Switch (High) 

TS-0480-022 Digester Blower 2 Outlet Temperature Switch (High) 

PS-0480-020 Digester Blower 2 Outlet Pressure Switch (High) 

PS-0480-021 Digester Blower 2 Outlet Pressure Switch (Low) 

TI-0480-021 Digester Blower 2 Temperature Indicator 

ZSO-0480-020 Digester Blower 2 Inlet Valve Position Switch Open 

ZSC-0480-020 Digester Blower 2 Inlet Valve Position Switch Closed 

ZIT-0480-020 Digester Blower 2 Inlet Valve Position Indicating Transmitter 

ZSO-0480-021 Digester Blower 2 Recirculation Valve Position Switch Open 

ZSC-0480-021 Digester Blower 2 Recirculation Valve Position Switch Closed 

ZIT-0480-021 Digester Blower 2 Recirculation Valve Position Indicating Transmitter 

ZSO-0480-022 Digester Blower 2 Blow-off Valve Position Switch Open 

ZSC-0480-022 Digester Blower 2 Blow-off Valve Position Switch Closed 

ZIT-0480-022 Digester Blower 2 Blow-off Valve Position Indicating Transmitter 

PDI-0480-030 Digester Blower 3 Intake Filter Pressure Differential Indicator 

TI-0480-030 Digester Blower 3 Inlet Temperature Indicator 

PDI-0480-033 Digester Blower 3 Pressure Differential Indicating Transmitter 

VS-0480-030 Digester Blower 3 Vibration Switch (High) 

TS-0480-030 Digester Blower 3 Motor Temperature Switch (High) 

TS-0480-031 Digester Blower 3 Blower Temperature Switch (High) 
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Tag Name Description 

TS-0480-032 Digester Blower 3 Outlet Temperature Switch (High) 

PS-0480-030 Digester Blower 3 Outlet Pressure Switch (High) 

PS-0480-031 Digester Blower 3 Outlet Pressure Switch (Low) 

TI-0480-031 Digester Blower 3 Temperature Indicator 

ZSO-0480-030 Digester Blower 3 Inlet Valve Position Switch Open 

ZSC-0480-030 Digester Blower 3 Inlet Valve Position Switch Closed 

ZIT-0480-030 Digester Blower 3 Inlet Valve Position Indicating Transmitter 

ZSO-0480-031 Digester Blower 3 Recirculation Valve Position Switch Open 

ZSC-0480-031 Digester Blower 3 Recirculation Valve Position Switch Closed 

ZIT-0480-031 Digester Blower 3 Recirculation Valve Position Indicating Transmitter 

ZSO-0480-032 Digester Blower 3 Blow-off Valve Position Switch Open 

ZSC-0480-032 Digester Blower 3 Blow-off Valve Position Switch Closed 

ZIT-0480-032 Digester Blower 3 Blow-off Valve Position Indicating Transmitter 

PIT-0480-011 Digester Aeration Header Pressure Indicating Transmitter 

TS-0480-001 Digester Blower Room Temperature Switch (High) 

16.4. Equipment and Functionality Description 

16.4.1. Digester Aeration System 

Air is supplied to the air manifold by three blowers (BL-0480-010/020/030) (two duty blowers and 
one standby blower). A duty arbiter is integral to the existing local PLC, with duty status displayed 
at SCADA only. No control of the duty arbiter is provided at SCADA. Refer to Section 16.4.3 for 
details regarding duty control of the Digester Blowers. Control logic specific to digester aeration 
control valves (VCE-0440-050/060/070/080) can be found in Section 15.7.3 and the control logic 
for the aeration blowers can be found in this section.  

16.4.2. Digester Blower Room 

The Digester Blower Room Ventilation Fans (FAN-0480-001/002) operate when high temperature 
(TS-0480-001) is detected within the room. 
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16.4.3. Digester Blower MCP Panel  

16.4.3.1. Duty Control  

The duty order for each of the three blowers (BL-0480-010/020/030) is set using thumbwheels. The 
PLC checks the state of the thumbwheels at a hardcoded period (Digester Blower Duty Check 
Timer). The blower set to ‘1’ will always be run in preference. If this blower is not available or 
unable to meet the demand, the blower set to ‘2’ will run. Similarly, if both of these blowers are 
unavailable or unable to meet the demand, the blower set to ‘3’ will run. If the switches are set to 
an invalid combination, a ‘Priority Error’ will be indicated at the panel and all blowers will be 
stopped. Note that there is no automatic duty rotation and all duty rotations must be conducted 
manually by the Operator at the local controller.  

16.4.3.2. Air Control  

The Digester Target Pressure or Varied Target Pressure (dependent upon the Process Operating 
Mode selected at SCADA. Refer Sections 16.7.1.1 and 16.7.1.2) is transmitted to an external PID 
controller (located in the MCP Panel) via a 4-20mA hardwired analog signal. The external PID 
controller also receives the Actual Pressure in the header as indicated by the Digester Aeration 
Header Pressure Indicating Transmitter (PIT-0480-011) via a 4-20mA hardwired analog signal. 
This signal is also sent to the PLC for display and alarming on the SCADA. The external PID 
controller provides ‘More Air’ and ‘Less Air’ signals to the PLC via hardwired digital signals. The 
PLC monitors these and passes the required signal on to the individual Blower PLCs to achieve the 
requested Pressure Setpoint (Digester Target Pressure or Varied Target Pressure). The master 
controller monitors when individual Blowers have ‘Diffuser at Min Position’ and ‘Diffusers at Max 
Position’, and start and stop blowers as required in accordance with the manually set duty order.  

16.4.3.3. Starting Blower Conrol  

The first Blower will start when the start request is received by PLC master controller.  

The second Blower will start when the ‘More Air’ digital input is reveived AND the running 
Blowers diffuser position is at maximum signals (Diffuser at Max position) is reveived (from the 
respective Blower unit) for a hardcoded period (Time Interval 2).  

The third Blower will start when the ‘More Air’ digital input is received AND all running Blowers 
diffusers are at maximum position signals (Diffuser at max position) are received (from all Blower 
units) for a hardcoded period (Time Interval 2). 

Every hour, the diffusers of running blowers are closed for three seconds and then opened for five 
seconds, which causes a slight fluctuation in the header pressure. This functionality has been 
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retained from the previous Digester Blowers Master Controller, however it is not fully known why 
this exercising of the diffusers is conducted. This sequence is initiated from a free running one hour 
time in the PLC and will be re-initated 1 hour after it has completed. The timer is not tied to a real 
clock time or hours run timer.  

16.4.3.4. Stopping Blower Control  

The first Blower will stop when stop request is received by PLC master Contoller.  

The second Blower will stop when the ‘Less Air’ digital input is received AND the second Blowers 
diffuser position is at minimum signal (Diffuser at min position) is received (from Blower unit) for 
a hardcoded period (Time Interval 2).  

The third Blower will stop when the ‘Less Air’ digital input is received AND the third Blowers 
diffuser position is at minimum signal (Diffuser at min position) is received (from Blower unit) for 
a hardcoded period (Time Interval 2). 

If the Digester Aeration Header Pressure Indicating Transmitter (PIT-0480-011) fails all Digester 
Blowers will shutdown. 

16.5. Operation in Local Control Mode 

Local control is selected at the local panel adjacent to each individual blower. In this mode, 
operation of the particular equipment is via local stop start push buttons adjacent to the blower. All 
process interlocks are disabled in this mode. Only hard wired interlocks are active. Local control 
status will be indicated on the SCADA when this mode is selected.  

16.6. Operation in Remote Manual Control Mode 

This mode is not selectable via the SCADA system HMI. The Digester Blowers cannot be operated 
in remote manual control mode. The blowers can only be operated in a Local Control Mode as 
outlined in Section 16.5. 

16.7. Operation in Auto 

16.7.1. Digester Aeration Blowers 

There are three Digester Aeration Blowers (BL-0480-010/020/030), two duty blowers and one 
standby blower. Duty selection of the blowers is conducted at the local control panel only (refer to 
Section 16.4.3.1) and is not available at SCADA.  

The Process Operating Modes for the Digester Aeration Blowers are: 
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 Constant Pressure; 

 Varied Pressure; 

 Diffuser Purge.  

The Process Operating Modes for the Digester Aeration Blowers operate in conjunction with the 
Process Operating Modes of the Digester Aeration Control Valves (Section 15.7.3). 

For any of the Process Operating Modes, including diffuser purge control, if the pressure as 
measured by the Digester Aeration Header Pressure Indicating Transmitter (PIT-0480-011) is 
larger than a high pressure setpoint (High Digester Pressure), for a set period of time (High 
Digester Pressure Delay), an alarm will be raised. 

For any of the Process Operating Modes, including diffuser purge control, if the measured pressure 
in the air header (PIT-0480-011) is larger than a high-high pressure setpoint, (High-High Digester 
Pressure) for a set period of time (High-High Digester Pressure Delay),an alarm will be raised.  

For any of the Process Operating Modes, including diffuser purge control, if the measured pressure 
(PIT-0480-011) is less than a low pressure setpoint (Low Digester Pressure), for a set period of 
time (Low Digester Pressure Delay), an alarm will be raised. 

Each Blower is controlled by a propriety code by a Siemens PLC and is equipped with the 
following instruments: 

 Pressure Differential Indicator (PDI-0480-013/023/033)  

 Vibration Switch (VS-0480-010/020/030)  

 Motor Temperature Switch (High) (TS-0480-010/020/030) 

 Blower Temperature Switch (High) (TS-0480-011/021/031) 

 Outlet Temperature Switch (High) (TS-0480-012/022/0  32) 

 Outlet Pressure Switch (High) (PS-0480-010/020/030) 

 Outlet Pressure Switch (Low) (PS-0480-011/021/031) 

 Inlet Valve (VCE-0480-010/020/030) 

 Recirculation Valve (VCE-0480-011/021/031) 

 Blow-off Valve (VCE-0480-012/022/032)  

16.7.1.1. Constant Pressure 

In this Process Operating Mode, the Blower Inlet Valves (VCE-0480-010/020/030) and the Blower 
Recirculation Valves (VCE-0480-011/021/031) of the operating blowers will be modulated to 
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maintain the pressure as measured by the Digester Aeration Header Pressure Indicating Transmitter 
(PIT-0480-011) to an Operator set point (Digester Target Pressure). 

This mode requires that the Digester Aeration Header Pressure Indicating Transmitter (PIT-0480-
011) has not failed. If PIT-0480-011 fails whilst this mode is selected, the blowers will shutdown. 

The process set point should be selected to reflect the operating level of the digester. 

16.7.1.2. Varied Pressure 

This mode is similar to Constant Pressure mode except that it allows for variance in digester 
operating level. Normally the digester will experience some degree of fluctuation in level due to the 
combined effects of WAS feed, digested WAS draw off and potentially supernatant decant.  In this 
mode the pressure is automatically selected using the Digester Level Transmitter, LIT-0440-083 
(refer Section 15 for details).  The target pressure for the blowers is calculated as follows: 

Varied Target Pressure = (Digester Level – 12.70)*10+Aeration System Losses 

Where: 

Varied Target Pressure is the SCADA calculated set point in kPa for the blower(s) to operate at. 

Digester Level is the level read by Digester Level Transmitter (LIT-0440-083) as an RL. 

Aeration System Losses is a pre-set value to allow for friction and fitting losses from the blower to 
the diffuser outlet. 

Note that the value 12.70 is the centreline relative level (RL) of the existing diffusers.  The value 
10.0 is a combination of gravity (9.81m/s) and a small allowance for the higher specific density of 
the sludge (1.02). 

In this mode the digester level will only be varied at a preset time interval (Time Interval 1).  At the 
end of each time interval SCADA will calculate the blower pressure and provide an output to the 
existing proprietary local PLC which shall adjust blower speed accordingly until the new pressure 
is achieved.  The timer is then restarted.  The cycle then repeats.  

This mode requires that both the Digester Level Indicating Transmitter (LIT-0440-083) and 
Digester Aeration Header Pressure Indicating Transmitter (PIT-0480-011) have not failed. If LIT-
0440-083 fails whilst this mode is selected, the mode will automatically change to Constant 
Pressure mode. (The Operator may need to check the pressure set point to ensure it reflects the 
level at which the digester is being operated). If PIT-0480-011 fails whilst this mode is selected, the 
blowers will shutdown.  
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16.7.2. Diffuser Purge 

The Digester Diffuser Purge sequence is manually initiated by the Operator via SCADA. Once 
initiated, the Blower Inlet Valves (VCE-0480-010/020/030) and the Blower Recirculation Valves 
(VCE-0480-011/021/031) of the operating blowers will be modulated to maintain the pressure as 
measured by the Digester Aeration Header Pressure Indicating Transmitter (PIT-0480-011) to an 
Operator set point (Diffuser Purge Pressure). 

Once all of the diffuser zones of the digester have been purged, the Process Operating Mode shall 
revert back to the mode of operation prior to the diffuser purge initiation. 

Refer to Section 15.7.3.3 for further details of this process operating mode. 

16.7.3. Digester Blower Room 

Both of the Digester Blower Room Ventilation Fans (FAN-0480-001/002) will automatically 
switch on when the Blower Room Temperature Switch (TS-0480-001) triggers on high 
temperature. The blowers will run for a set duration (Ventilation Run Time) and then will switch off 
if the temperature switch is no longer active, otherwise they will run for the set duration again. 

16.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable 
Range 

Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

High Digester 
Pressure 

High pressure setpoint in digester 
manifold which raises an alarm 

kPa 0 100 53 Engineer 

High-High 
Digester Pressure 

High-High pressure setpoint in digester 
manifold which raises an alarm 

kPa 0 100 56 Engineer 

Low Digester 
Pressure 

Low pressure setpoint in digester 
manifold  

kPa 0 100 38 Engineer 

Digester Target 
Pressure 

Target pressure in digester manifold for 
Constant Pressure mode 

kPa 0 100 46.81 Operator 

Aeration System 
Losses  

Allowance for friction and fitting losses 
in the aeration system 

kPa 0 10 6.5 Engineer 

Time Interval 1 Time between re-calculating the target 
pressure for Varied Pressure mode 

min 5 60 60 Operator 
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Parameter Adjustable 
Range 

Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Diffuser Purge 
Pressure 

Target pressure in digester manifold for 
Diffuser Purge mode 

kPa 0 100 52.5 Operator 

Ventilation Run 
Time 

Run time for Digester Blower Room 
Ventilation Fans 

min 0 600 60 Operator 

16.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Time Interval 2 Time that a Diffuser positon signal is 
received for Blower operation.  

sec 1 0 10 

Digester Blower 
Duty Check Timer 

Time between checking of the Digester 
Blower Duty Thumbwheels to determine 
duty 

min 0 30 5 

Valve Delay Time for valve to open, close or move to set 
position before valve fault is triggered 

sec 0 600 30 

High Digester 
Pressure Delay 

Time a high pressure reading must be 
sustained before an alarm is raised 

sec 0 300 10 

High-High Digester 
Pressure Delay 

Time a high-high  pressure reading must be 
sustained before an alarm is raised 

sec 0 300 5 

Low Digester 
Pressure Delay 

Time a low pressure reading must be 
sustained before an alarm is raised 

sec 0 300 10 

16.10. Interlocks and Faults 

Related Process Event Action 

PIT-0480-011 Pressure Indicating Transmitter 
fails 

Blowers’ shutdown.  

LIT-0440-083 Level Indicating Transmitter fails Varied Pressure mode cannot be selected – switch to 
Constant Pressure mode. 
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16.11. SCADA Alarms 

Tag Name Description SCADA Priority 

TS-0480-001 

(ST41TSH0480001dsAlarm) 

Digester Blower Room Temperature 
High Switch Alarm 

5 

FAN-0480-001  

(ST41FAN0480001dsF2Start) 

Digester Blower Ventilation Fan 1 
Fail to Start/Stop 

5 

FAN-0480-001  

(ST41FAN0480001dsEstop) 

Digester Blower Ventilation Fan 1 
Emergency Stop 

1 

FAN-0480-001  

(ST41FAN0480001dsTOLoad) 

Digester Blower Ventilation Fan 1 
Thermal Overload 

5 

FAN-0480-001  

(ST41FAN0480001dsIsolated) 

Digester Blower Ventilation Fan 1 
Isolated 

5 

FAN-0480-001  

(ST41FAN0480001dsMotorProtect) 

Digester Blower Ventilation Fan 1 
Motor Protection Alarm 

5 

FAN-0480-001  

(ST41FAN0480001dsNotRemote) 

Digester Blower Ventilation Fan 1 
Not Remote 

5 

FAN-0480-001  

(ST41FAN0480001dsSimoFault) 

Digester Blower Ventilation Fan 1 
Simocode Fault 

5 

FAN-0480-001  

(ST41FAN0480001dsSimoWarn) 

Digester Blower Ventilation Fan 1 
Simocode Warning 

5 

FAN-0480-002  

(ST41FAN0480002dsF2Start) 

Digester Blower Ventilation Fan 2 
Fail to Start/Stop 

5 

FAN-0480-002  

(ST41FAN0480002dsEstop) 

Digester Blower Ventilation Fan 2 
Emergency Stop 

1 

FAN-0480-002  

(ST41FAN0480002dsTOLoad) 

Digester Blower Ventilation Fan 2 
Thermal Overload 

5 

FAN-0480-002  

(ST41FAN0480002dsIsolated) 

Digester Blower Ventilation Fan 2 
Isolated 

5 

FAN-0480-002  

(ST41FAN0480002dsMotorProtect) 

Digester Blower Ventilation Fan 2 
Motor Protection Alarm 

5 

FAN-0480-002  

(ST41FAN0480002dsNotRemote) 

Digester Blower Ventilation Fan 2 
Not Remote 

5 

FAN-0480-002  

(ST41FAN0480002dsSimoFault) 

Digester Blower Ventilation Fan 2 
Simocode Fault 

5 
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Tag Name Description SCADA Priority 

FAN-0480-002  

(ST41FAN0480002dsSimoWarn) 

Digester Blower Ventilation Fan 2 
Simocode Warning 

5 

PIT-0480-011  

(ST41PIT0480011dsInvalid) 

Digester Blowers Header Pressure 
Signal Invalid 

1 

PIT-0480-011  

(ST41PIT0480011dsLo) 

Digester Blowers Header Pressure 
Low 

5 

PIT-0480-011  

(ST41PIT0480011dsHi) 

Digester Blowers Header Pressure 
High 

7 

PIT-0480-011  

(ST41PIT0480011dsHiHi) 

Digester Blowers Header Pressure 
High High 

5 

BL-0480-010 

(ST41PNL0480010dsEStop) 

Digester Blower 1 VSD Emergency 
Stop 

5 

BL-0480-010 

(ST41PNL0480010dsThermistorFault) 

Digester Blower 1 VSD Thermistor 
Fault 

5 

BL-0480-010 

(ST41PNL0480010dsVSDFault) 

Digester Blower 1 VSD Fault 5 

BL-0480-010 

(ST41PNL0480010dsIsolated) 

Digester Blower 1 VSD Isolated 5 

BL-0480-010 

(ST41PNL0480010dsFail2Start) 

Digester Blower 1 Control Panel Fail 
to Start 

5 

BL-0480-010 

(ST41PNL0480010dsStartInhibit) 

Digester Blower 1 Control Panel 
Start Inhibited 

5 

BL-0480-010 

(ST41PNL0480010dsBlowOffClosedFault) 

Digester Blower 1 Control Panel 
Blow Off Valve Closed 

5 

BL-0480-010 

(ST41PNL0480010dsBlowOffFault) 

Digester Blower 1 Control Panel 
Blow Off Valve Fault 

5 

BL-0480-010 

(ST41PNL0480010dsOilLevelLow) 

Digester Blower 1 Control Panel Oil 
Level Low 

5 

BL-0480-010 

(ST41PNL0480010dsOilTemperatureFault) 

Digester Blower 1 Control Panel Oil 
Temperature Fault 

5 

BL-0480-010 

(ST41PNL0480010dsSurgingFault) 

Digester Blower 1 Control Panel 
Surging Fault 

5 
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Tag Name Description SCADA Priority 

BL-0480-010 

(ST41PNL0480010dsRecirculationFault) 

Digester Blower 1 Control Panel 
Recirculation Fault 

5 

BL-0480-010 

(ST41PNL0480010dsCommonAlarm) 

Digester Blower 1 Control Panel 
Common Alarm 

5 

BL-0480-010 

(ST41PNL0480010dsNotRemote) 

Digester Blower 1 Control Panel Not 
Remote 

5 

BL-0480-020 

(ST41PNL0480020dsEStop) 

Digester Blower 2 VSD Emergency 
Stop 

5 

BL-0480-020 

(ST41PNL0480020dsThermistorFault) 

Digester Blower 2 VSD Thermistor 
Fault 

5 

BL-0480-020 

(ST41PNL0480020dsVSDFault) 

Digester Blower 2 VSD Fault 5 

BL-0480-020 

(ST41PNL0480020dsIsolated) 

Digester Blower 2 VSD Isolated 5 

BL-0480-020 

(ST41PNL0480020dsFail2Start) 

Digester Blower 2 Control Panel Fail 
to Start 

5 

BL-0480-020 

(ST41PNL0480020dsStartInhibit) 

Digester Blower 2 Control Panel 
Start Inhibited 

5 

BL-0480-020 

(ST41PNL0480020dsBlowOffClosedFault) 

Digester Blower 2 Control Panel 
Blow Off Valve Closed 

5 

BL-0480-020 

(ST41PNL0480020dsBlowOffFault) 

Digester Blower 2 Control Panel 
Blow Off Valve Fault 

5 

BL-0480-020 

(ST41PNL0480020dsOilLevelLow) 

Digester Blower 2 Control Panel Oil 
Level Low 

5 

BL-0480-020 

(ST41PNL0480020dsOilTemperatureFault) 

Digester Blower 2 Control Panel Oil 
Temperature Fault 

5 

BL-0480-020 

(ST41PNL0480020dsSurgingFault) 

Digester Blower 2 Control Panel 
Surging Fault 

5 

BL-0480-020 

(ST41PNL0480020dsRecirculationFault) 

Digester Blower 2 Control Panel 
Recirculation Fault 

5 

BL-0480-020 

(ST41PNL0480020dsCommonAlarm) 

Digester Blower 2 Control Panel 
Common Alarm 

5 
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Tag Name Description SCADA Priority 

BL-0480-020 

(ST41PNL0480020dsNotRemote) 

Digester Blower 2 Control Panel Not 
Remote 

5 

BL-0480-030 

(ST41PNL0480030dsEStop) 

Digester Blower 3 VSD Emergency 
Stop 

5 

BL-0480-030 

(ST41PNL0480030dsThermistorFault) 

Digester Blower 3 VSD Thermistor 
Fault 

5 

BL-0480-030 

(ST41PNL0480030dsVSDFault) 

Digester Blower 3 VSD Fault 5 

BL-0480-030 

(ST41PNL0480030dsIsolated) 

Digester Blower 3 VSD Isolated 5 

BL-0480-030 

(ST41PNL0480030dsFail2Start) 

Digester Blower 3 Control Panel Fail 
to Start 

5 

BL-0480-030 

(ST41PNL0480030dsStartInhibit) 

Digester Blower 3 Control Panel 
Start Inhibited 

5 

BL-0480-030 

(ST41PNL0480030dsBlowOffClosedFault) 

Digester Blower 3 Control Panel 
Blow Off Valve Closed 

5 

BL-0480-030 

(ST41PNL0480030dsBlowOffFault) 

Digester Blower 3 Control Panel 
Blow Off Valve Fault 

5 

BL-0480-030 

(ST41PNL0480030dsOilLevelLow) 

Digester Blower 3 Control Panel Oil 
Level Low 

5 

BL-0480-030 

(ST41PNL0480030dsOilTemperatureFault) 

Digester Blower 3 Control Panel Oil 
Temperature Fault 

5 

BL-0480-030 

(ST41PNL0480030dsSurgingFault) 

Digester Blower 3 Control Panel 
Surging Fault 

5 

BL-0480-030 

(ST41PNL0480030dsRecirculationFault) 

Digester Blower 3 Control Panel 
Recirculation Fault 

5 

BL-0480-030 

(ST41PNL0480030dsCommonAlarm) 

Digester Blower 3 Control Panel 
Common Alarm 

5 

BL-0480-030 

(ST41PNL0480030dsNotRemote) 

Digester Blower 3 Control Panel Not 
Remote 

5 

BL-0480-010/020/030 

(ST41PNL04800DTYdsBlowerAvail) 

Digester Blowers No Blower 
Available 

1 
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Tag Name Description SCADA Priority 

BL-0480-010 

(ST41DIGPNdsPN182) 

Digester Blower 1 Drive Comms 
Fault 

1 

BL-0480-020 

(ST41DIGPNdsPN183) 

Digester Blower 2 Drive Comms 
Fault 

1 

BL-0480-030 

(ST41DIGPNdsPN184) 

Digester Blower 3 Drive Comms 
Fault 

1 

(ST41DIGPB1dsPB010) Digester Blowers MCP IO Comms 
Fault 

1 

(ST41DIGPB1dsPB011) Digester Blower 1 PLC Comms Fault 1 

(ST41DIGPB1dsPB012) Digester Blower 2 PLC Comms Fault 1 

(ST41DIGPB1dsPB013) Digester Blower 3 PLC Comms Fault 1 

FAN-0480-001 

(ST41DIGPB2dsPB004) 

Digester Blower Ventilation Fan 1 
Simocode Comms Fault 

1 

FAN-0480-002  

(ST41DIGPB2dsPB011) 

Digester Blower Ventilation Fan 2 
Simocode Comms Fault 

1 

(ST41DBLAUTOdsForceContant) Digester Blowers Mode Forced to 
Constant Pressure 

7 

16.12. History 

Tag Name Description Sample Time 

PIT-0480-011 Digester Aeration Header Pressure Indicating Transmitter 2 sec 

 Standard device trends Various 

16.13. Start-up, Operation and Shutdown 

16.13.1. Digester Blowers 

16.13.1.1. Start Up Procedures 

 Ensure blower isolation valve is fully OPEN. 

 Ensure aerobic digester is online as per Section 15.13. 

 Ensure all equipment and instruments are in working order, including the Digester Blowers 
(BL-0480-010/020/030) and the Digester Aeration System (Section 15) which includes the 
aeration control valves and dissolved oxygen probes. 

 Selected required AUTO mode at SCADA. 
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16.13.1.2. Planned Shut Down 

Two blowers can be taken offline at any time provided the third blower is fit for operation (a single 
blower is sufficient for the intended duty).  

Taking a blower offline requires the manual isolation valve that connects that blower to the air 
header to be closed. 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

16.13.2. Emergency Shut Down 

The blowers will stop on power failure and then will automatically restart again when power is 
resumed.  Restart order is determined by a start sequence. 
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17. Sludge Dewatering 

17.1. Process Description 

There are three TWAS Pumps that draw from the DWAS Buffer Tank and discharge to two Belt 
Filter Presses (BFP). The BFP dewaters sludge by pressing it between moving belts that run on 
rollers, producing dewatered biosolids cake and filtrate. The filtrate contains minimal solids and 
flows by gravity to the Site Foul Liquor Pump Station (Section 25).  

Each BFP is equipped with a Gravity Drainage Deck (GDD) to pre-thicken the sludge by allowing 
water to drain through a belt. The thickened sludge from the GDD is fed directly to each respective 
BFP. 

Each BFP discharges to a separate Sludge Screw Conveyor (1 & 2), both of which discharge to 
Sludge Screw Conveyor 3, which discharges to Sludge Screw Conveyor 4 which discharges into 
the Dewatering Sludge Hopper. The dewatered sludge (biosolids) is removed by trucks that are 
loaded from the Dewatering Sludge Hopper.  A slewing conveyor is also provided in the event that 
the sludge hopper system is unavailable. 

There are two separate polymer systems, one for each GDD/BFP. Polymer is typically added 
upstream of a static mixer on the feed lines to each GDD. Additional polymer can also be added to 
the BFP. 

Service Water is used to clean the GDD and BFP with two actuated valves controlling the flow, 
one for each GDD/BFP pair. 

The complete sludge dewatering system (GDDs, BFPs, washwater pumps, discharge conveyors, 
hopper and all associated equipment and instruments) is an existing installation (noting that the 
washwater pumps are relocated and had not previously been used). This section describes the 
overall process control functionality for the sludge dewatering system. 

WAS/Scum may also be directly wasted from the Bioreactor WAS/Scum Pump Station to the 
DWAS Buffer Tank (TK-0420-010), thus bypassing the Aerobic Digester. This will require valve 
HV-0440-004 to be manually closed and HV-0440-003 to be manually opened. Check valves 
(NRV-0440-110/120) will prevent back flow through DWAS Pumps 1 and 2 (PU-0440-110/120) 
and to the digester.   
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17.2. Reference Drawings 

17.2.1. Civil 

Drawing Number Description 

- - 

17.2.2. Mechanical 

Drawing Number Description 

- - 

17.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-0450-010 

IW-GDSTP-4A-ELE-0450-6411 Dewatering Macerator – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6412 DWAS Buffer Tank Mixer – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6413 Dewatering Feed Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6414 Dewatering Feed Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6415 Dewatering Feed Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6416 Belt Filter Press 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6417 Belt Filter Press 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6418 Gravity Drainage Deck 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6419 Gravity Drainage Deck 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6420 Sludge Screw Conveyor 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6421 Sludge Screw Conveyor 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6422 Sludge Screw Conveyor 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6423 Sludge Screw Conveyor 4 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6430 Sludge Screw Conveyor 5 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6431 Sludge Conveyor 5 Slew Drive – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6611 Dewatering Macerator –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6612 DWAS Buffer Tank Mixer –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6613 Dewatering Feed Pump 1 –Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A-ELE-0450-6614 Dewatering Feed Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6615 Dewatering Feed Pump 3 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6616 Belt Filter Press 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6617 Belt Filter Press 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6618 Gravity Drainage Deck 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6619 Gravity Drainage Deck 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6620 Sludge Screw Conveyor 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6621 Sludge Screw Conveyor 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6622 Sludge Screw Conveyor 3 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6623 Sludge Screw Conveyor 4 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6630 Sludge Screw Conveyor 5 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6631 Sludge Screw Conveyor 5 Slew Drive –Termination Diagram 

PLC Terminations PNL-0490-020 

IW-GDSTP-4A-ELE-0490-6211 PNL-0490-020- Dewatering PLC Power Schematic Drawing Sheet 1 

IW-GDSTP-4A-ELE-0490-6212 PNL-0490-020- Dewatering PLC Power Schematic Drawing Sheet 2 

IW-GDSTP-4A-ELE-0490-6351 
PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0490-6352 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6355 
PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 6 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0490-6356 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6359 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6360 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6362 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6391 
PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram -  
SHT 1 

IW-GDSTP-4A-ELE-0490-6392 
PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram -  
SHT 2 

IW-GDSTP-4A-ELE-0490-6393 
PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram -  
SHT 3 

IW-GDSTP-4A-ELE-0490-6395 
PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram -  
SHT 5 
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Drawing Number Description 

IW-GDSTP-4A-ELE-0490-6396 
PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram -  
SHT 6 

17.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0400-5202 DWAS Pump Station 

IW-GDSTP-4A-PRO-0400-5210 Sludge Dewatering – Sheet 1 

IW-GDSTP-4A-PRO-0400-5211 Sludge Dewatering – Sheet 2 

17.3. Equipment 

17.3.1. Controlled Equipment 

Tag Name Description 

VCA-0450-010 GDD/BFP 1 Feed Control Valve 

GDD-0450-010 Gravity Drainage Deck 1 

BFP-0450-011 Belt Filter Press 1 

VCA-0450-011 GDD/BFP 2 Feed Control Valve 

GDD-0450-020 Gravity Drainage Deck 2 

BFP-0450-021 Belt Filter Press 2 

SCY-0450-030 Sludge Screw Conveyor 1 

SCY-0450-040 Sludge Screw Conveyor 2 

SCY-0450-050 Sludge Screw Conveyor 3 

SCY-0450-060 Sludge Screw Conveyor 4 

SCY-0450-080 Sludge Slewing Conveyor 

SLW-0450-081 Sludge Conveyor 5 Slew Drive 

SN-0450-010 GDD 1 Washwater Solenoid Valve 

SN-0450-011 BFP 1 Washwater Solenoid Valve 

SN-0450-012 GDD 1 Compressed Air Solenoid Valve 

SN-0450-013 BFP 1 Compressed Air Solenoid Valve 

SN-0450-020 GDD 2 Washwater Solenoid Valve  

SN-0450-021 BFP 2 Washwater Solenoid Valve  
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Tag Name Description 

SN-0450-022 GDD 2 Compressed Air Solenoid Valve 

SN-0450-023 BFP 2 Compressed Air Solenoid Valve  

SN-0450-030 GDD/BFP 2 Air Pressure Solenoid Valve 

MX-0420-011 DWAS Buffer Tank Mixer 

MNC-0420-012 Dewatering Macerator 

PU-0420-010 Dewatering Feed Pump 1  

PU-0420-020 Dewatering Feed Pump 2 

PU-0420-030 Dewatering Feed Pump 3  

17.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0420-010 DWAS Buffer Tank 

MX-0450-001 Static Mixer 1 

MX-0450-002 Static Mixer 2 

BND-0450-010 Dewatering Filtrate Bund 

BND-0450-011 Dewatering Sludge Hopper Bund 

HPR-0450-070 Dewatering Sludge Hopper 

VPF-0420-010 Dewatering Feed Pump 1 Outlet Pressure Relief Valve 

VPF-0420-020 Dewatering Feed Pump 2 Outlet Pressure Relief Valve 

VPF-0420-030 Dewatering Feed Pump 3 Outlet Pressure Relief Valve 

VPS-0450-010 BFP/GDD Washwater Pressure Sustaining Valve  

17.3.3. Instrumentation 

Tag Name Description 

LS-0420-010 DWAS Buffer Tank Level Switch (High) 

FS-0420-010 Dewatering Feed Pump 1 Outlet Flow Switch (Low) 

FS-04020-020 Dewatering Feed Pump 2 Outlet Flow Switch (Low) 

FS-0420-030 Dewatering Feed Pump 2 Outlet Flow Switch (Low) 

FIT-0450-011 GDD/BFP 2 Flow Indicating Transmitter 

ZSO-0450-010 GDD/BFP 1 Feed Control Valve Position Switch Open 
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Tag Name Description 

ZSC-0450-010 GDD/BFP 1 Feed Control Valve Position Switch Closed 

YS-0450-010 GDD 1 Torque Switch (High) 

ZS-0450-010 GDD 1 Belt Tracking Switch 1 

ZS-0450-012 GDD 1 Belt Tracking Switch 2  

YS-0450-011 BFP 1 Torque Switch (High) 

ZS-0450-011 BFP 1 Belt Tracking Switch 1 

ZS-0450-013 BFP 1 Belt Tracking Switch 2  

ZSO-0450-011 GDD/BFP 2 Feed Control Valve Position Switch Open 

ZSC-0450-011 GDD/BFP 2 Feed Control Valve Position Switch Closed 

YS-0450-020 GDD 2 Torque Switch (High) 

ZS-0450-020 GDD 2 Belt Tracking Switch 1 

ZS-0450-022 GDD 2 Belt Tracking Switch 2  

YS-0450-021 BFP 2 Torque Switch (High) 

ZS-0450-021 BFP 2 Belt Tracking Switch 1 

ZS-0450-023 BFP 2 Belt Tracking Switch 2  

SS-0450-030 Sludge Screw Conveyor 1 Speed Switch (Low) 

SS-0450-080 Sludge Screw Conveyor 1 Speed Switch (Low) 

ZS-0450-080 Sludge Slewing Conveyor Limit Switch (Left)  

ZS-0450-081 Sludge Slewing Conveyor Limit Switch (Right)  

WIT-0450-070 Dewatered Sludge Hopper Weight Element Indicator Transmitter 

LIT-0450-070 Dewatered Sludge Hopper Level Indicating Transmitter 

ZS-0460-070 Dewatering Sludge Hopper Gate 1 Position Switch (Closed)  

ZS-0460-071 Dewatering Sludge Hopper Gate 2 Position Switch (Closed)  

FS-0450-010 Dewatering Washwater Supply Flow Switch (Low) 

PG-0450-010 Dewatering Washwater Supply Pressure Gauge 

LIT-0420-010 DWAS Buffer Tank Level Indicating Transmitter 
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17.4. Equipment and Functionality Description 

17.4.1. DWAS Buffer Tank Mixer 

The DWAS Buffer Tank Mixer typically runs continuously but will stop on a low level setpoint in 
the tank, and then restarts at a high level setpoint in the DWAS Buffer Tank. 

17.4.2. Sludge Dewatering Sequence 

This sequence controls the operation of the Dewatering Feed Pumps, each GDD/BFP (and 
associated equipment), and all of the Sludge Screw Conveyors. 

The Dewatering Sequence typically starts at an Operator set time of day and runs for an Operator 
set duration. 

Out loading of dewatered sludge (biosolids) is initiated by the Operator after ensuring a truck or 
trailer is correctly positioned. High level and/or full hopper weight in the dewatering sludge hopper 
will shut down all of the above.  

17.4.3. Digester Bypass Sequence 

This sequence controls the operation of the WAS/Scum Pumps, Dewatering Feed Pumps, 
GDD/BFP 2 (and associated equipment), and all of the Sludge Screw Conveyors.  

The Digester Bypass Sequence will occur very infrequently, and should only be used when the 
Aerobic Digester needs to be taken offline or during plant commissioning/startup. Wasting directly 
to the DWAS Buffer Tank will occur.  Due to the DWAS Buffer Tank being small in volume 
(approx 20m3 max), sludge dewatering will need to occur in this sequence.  

17.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

17.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 
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17.7. Operation in Auto 

17.7.1. DWAS Buffer Tank Mixer 

The DWAS Buffer Tank Mixer (MX-0420-011) starts when the level in the DWAS Buffer Tank 
(as indicated by the DWAS Buffer Tank Level Indicating Transmitter (LIT-0420-010)) exceeds the 
Buffer Tank Mixer Start Level setpoint (Buffer Tank Mixer Start Level) or triggers the Buffer Tank 
Level Switch (LS-0420-010). It runs continuously and stops when the level in the DWAS Buffer 
Tank (as indicated by LIT-0420-010) triggers the Buffer Tank Mixer Stop Level setpoint (Buffer 
Tank Mixer Stop Level). If the DWAS Buffer Tank Level Switch (LS-0420-010) is triggered, a 
high Buffer Tank level alarm if raised. 

17.7.2. GDD/BFP Units 

There are two GDD/BFP units, with each being able to be operated independently of the other. As 
GDD/BFP 2 is equipped with a Flow Indicating Transmitter (FIT-0450-011), there are two Process 
Operating Modes possible for GDD/BFP 2 (GDD-0450-020 / BFP-0450-021): 

 Flow Control 

 Speed Control 

GDD/BFP 1 (GDD-0450-010 / BFP-0450-011) is not equipped with a flow meter and hence it can 
only operate on Speed Control mode. However, it has been provided with the same functionality as 
the second unit, with flow control not being selectable on the HMI and only available by means of 
a minor change to the code. 

If the GDD/BFP 2 Flow Indicating Transmitter (FIT-0450-011) fails, Flow Control mode will not 
be selectable. If GDD/BFP 2 is operating in Flow Control mode when FIT-0450-011 fails, SCADA 
will automatically change the Process Operating Mode to Speed Control and will continue running 
the Sequence. 

Dewatering Feed Pump 2 (PU-0420-020) can feed to either of the two GDD/BFP units, via manual 
valves. Hence it is possible for two of the three Dewatering Feed Pumps (PU-0420-030/020) to 
feed GDD/BFP 1, and two of the three Dewatering Feed Pumps (PU-0420-020/010) can feed 
GDD/BFP 2. The Operator will need to select in SCADA which of the GDD/BFP’s Dewatering 
Feed Pump 2 is feeding. When Dewatering Feed Pump 2 location selection is changed on SCADA, 
a note will appear on SCADA reminding the Operator to check and appropriately adjust the manual 
valves in the field. The note is extinguished by the Operator confirming the valves are set correctly. 

There are two Polymer Systems (Section 23), one for each GDD/BFP. As either polymer system 
can dose to either GDD/BFP, via manual valves, the Operator will need to select in SCADA which 
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of the polymer systems is feeding each GDD/BFP.  When a selection is changed on SCADA, a 
note will appear on SCADA reminding the Operator to check and appropriately adjust the manual 
valves in the field. The note is extinguished by the Operator confirming the valves are set correctly. 

As both GDDs and both BFPs are equipped with VSDs, the Operator selects the target speed for 
GDD 1 (GDD 1 Speed), BFP 1 (BFP 1 Speed), GDD 2 (GDD 2 Speed) and BFP 2 (BFP 2 Speed).  
These speed setpoints are adopted for both Process Operating modes. 

For both Process Operating Modes, the Sludge Dewatering Sequence (Section 17.7.4) commences 
at an Operator nominated time of day, with a different time selectable for each GDD/BFP unit 
(TOD 1, TOD 2).  If the sequence cannot be initiated at the nominated time of day (e.g. due to 
equipment failure or another pre-requisite not being met), an alarm will be raised to alert the 
Operator that the sequence has not started. 

Each GDD and each BFP is equipped with the following: 

 Torque Switch (YS-0450-010/011/020/021) which fails the GDD or BFP if triggered; AND 

 Belt Tracking Switch (ZS-0450-010/011/020/021/022/023) which fails the GDD or BFP and 
raises an alarm, if triggered. 

Note that the any alarms raised by the Torque Switches (YS-0450-010/011/020/021) on each GDD 
and BFP will be raised as a VSD fault alarm (Gravity Drainage Deck 1 VSD Fault, Belt Filter 
Press 1 VSD Fault, Gravity Drainage Deck 2 VSD Fault, Belt Filter Press 2 VSD Fault). The 
specific VSD should be consulted by the Operator or technician to determine the specific VSD 
fault. 

Washwater for the GDDs and BFPs is provided by the Washwater Feed Pumps (PU-0700-
010/020/030) (Section 14.7.3), which operate in conjunction with the GDDs and BFPs.  There are 
three pumps which provide washwater to a common header that feeds both GDD/BFP units, and 
their associated polymer systems.  The Washwater Feed Pump Station is called to start whenever 
one of the GDD/BFP starts, and stops when all GDD/BFPs stop. The number of duty pumps and 
pump speed is controlled by the number of GDD/BFP units operating and to meet a pressure 
setpoint (Section 14.7.3). Failure of a Washwater Feed Pump will start a timer, during which 
another Washwater Feed Pump will attempt to start (Section 14.7.3). If there is insufficient 
washwater pressure for a PLC coded period the GDD/BFP units will shutdown.  

17.7.2.1. Flow Control 

This mode is only selectable for GDD/BFP 2 as GDD/BFP 1 does not have a feed flow meter. 
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In this Process Operating Mode the Operator can set a target flow (Feed Flow 2) for feeding 
GDD/BFP 2.  

The speed of the Dewatering Feed Pump (PU-0420-020/030) selected by the Operator for 
GDD/BFP 2, is controlled by a PID control loop to achieve the target flow (Feed Flow 2). If the 
flow as measured by the GDD/BFP 2 Flow Indicating Transmitter (FIT-0450-011) is larger than 
the target flow, the pump speed will decrease slightly. If the measured flow is smaller than the 
target flow, the pump speed will increase slightly. The SCADA determines how much the pump 
speed increases or decreases depending on: 

 The current pump speed 

 The factors for the PID loop 

 The difference between the measured flow and the set point flow. 

The Sludge Dewatering Sequence (Section 17.7.4) initiates a shutdown when the accumulated 
volume that has been fed to GDD/BFP 2 equals a target volume (Target Volume 2). The 
accumulated volume (Target Voume 2) shall be determined via the totaliser from the DWAS Flow 
Indicating Transmitter (FIT-0440-130) or via the totaliser from the WAS/Scum Flow Indicating 
Transmitter (FIT-0530-010) when the Digester Bypass Sequence is enabled. 

17.7.2.2. Speed Control 

This mode is selectable for both GDD/BFP 1 and GDD/BFP 2. 

In this Process Operating Mode the Operator can set a target speed for the Dewatering Feed Pumps 
(PU-0420-010/020/030) feeding GDD/BFP 1 and GDD/BFP 2 (Dewatering Feed Pump Speed 1, 
Dewatering Feed Pump Speed 2). 

The Sludge Dewatering Sequence (Section 17.7.4) initiates a shutdown when the accumulated run 
time for the Dewatering Feed Pump feeding GDD/BFP 1 and GDD/BFP 2 reaches an Operator set 
duration (Feed Duration 1, Feed Duration 2).  

17.7.3. Sludge Conveyors and Sludge Hopper 

There are five Sludge Screw Conveyors (SCY-0450-030/040/050/060/080) to convey dewatered 
cake from each BFP to the Dewatering Sludge Hopper or for out loading via the slewing conveyer. 
Sludge Conveyor 1 (SCY-0450-030) receives dewatered cake from BFP 1, Sludge Conveyor 2 
(SCY-0450-040) receives dewatered cake from BFP 2, Sludge Conveyor 3 (Common Reversing 
Conveyor)(SCY-0450-050) receives dewatered cake from Sludge Conveyors 1 & 2, and discharges 
to Sludge Conveyor 4 (Final Conveyor )(SCY-0450-060), which in turn discharges to the 
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Dewatering Sludge Hopper. Alternatively Conveyor 3 (SCY-0450-050) may reverse to transfer 
sludge to the Slewing Conveyor 5 (SCY-0450-080). 

Only Conveyors 1 and Conveyor 5 are equipped with a Speed Switch (SS-0450-030/080) which 
fails the conveyor and raises an alarm, if triggered. 

Reversal of sludge conveyor 3 (SCY-0450-050) is by manual control only and is a not an Auto 
control. 

The sludge hopper is equipped with a weight indicating transmitter (WIT-0450-070) with separate 
low and high levels determined via the Sludge Weight Hopper Level Indicating Transmitter (LIT-
0450-070) as back up. The sludge dewatering sequence is shutdown and inhibited once either the 
full weight or high level is activated. Alarms are raised for each of these events. Alarms are also 
raised to inform the Operator that low level has been reached. Generally the Operator would use 
these low level alarms to shut the hopper outlet doors (which are manually controlled but have 
closed detection) and allow the sludge truck to depart.  Note that interlocking of truck position and 
opening of sludge hopper gates is not provided as the sludge hopper gates are manually controlled 
at the Sludge Hopper. The Sludge Hopper has closed detection via individual position switches on 
each gate (ZS-0460-070/071). The Operator must physically check that a truck is in position before 
opening the sludge hopper outlet doors. 

17.7.4. Sludge Dewatering Sequence 

There are essentially two Sludge Dewatering Sequences, one for each GDD/BFP unit. Both 
sequences can operate simultaneously.  

The pre-requisites for the Sludge Dewatering Sequence are: 

 The Dewatering Macerator (MNC-0420-012) is available in AUTO, AND 

 The Dewatering Feed Pump (PU-0420-010/020/030) selected by the Operator for feeding the 
GDD/BFP for this sequence is available in AUTO, AND 

 The DWAS Buffer Tank Level Indicating Transmitter (LIT-0420-010) is not at Low Low 
level, AND 

 The GDD (GDD-0450-010/020) for this sequence is available in AUTO, AND 

 The corresponding BFP (BFP-0450-011/021) for this sequence is available in AUTO, AND 

 The Polymer Dosing (Section 23) selected by the Operator for feeding the GDD/BFP for this 
sequence is available in AUTO, AND 

 The High liquid level alarm has not been triggered in the Site Foul Liquor Pump Station 
(Section 25), AND 
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 The Feed Control Valve (VCA-0450-010/011) for the GDD/BFP for this sequence is either 
in the open position or available in AUTO, AND 

 The Washwater Pump Station (PU-0700-010//020/030) is available and in AUTO (Section 
14.7.3), AND 

 The Washwater Solenoid Valves (SN-0450-010/011/020/021) for the GDD/BFP for this 
sequence is either in the open position or available in AUTO, AND 

 The GDD Air Solenoid Valves (SN-0450-012/030/022) for the GDD for this sequence are 
either in the open position or available in AUTO, AND 

 The BFP Air Solenoid Valve (SN-0450-013/030/023) for the BFP for this sequence are either 
in the open position or available in AUTO, AND 

 Sludge Conveyor 4 (SCY-0450-060) is available in AUTO, AND 

 Sludge Conveyor 3 (SCY-0450-050) is available in AUTO, AND 

 The corresponding Sludge Conveyor 1 or 2 is available in AUTO: 

 For GDD/BFP 1: Sludge Conveyor 1 (SCY-0450-030) 

 For GDD/BFP 2: Sludge Conveyor 2 (SCY-0450-040), AND 

 The dewatered sludge hopper level indicating transmitter (LIT-0450-070) is not at high level 
AND the weight indicating transmitter (WIT-0450-070) has not reached Hopper Full 

 

The Sludge Dewatering Sequence follows these steps: 

1) Open Air Solenoid Valves (SN-0450-012/013/030/022/023) for the GDD/BFP for this 
sequence, if not already open; 

2) Wait for a set delay (Delay 1 or 24 ), then start Sludge Conveyor 4 (Common Reversing 
Conveyor)(SCY-0450-060) if it is not already operating; 

3) Wait for a set delay (Delay 2 or 25), then start Sludge Conveyor 3 (Final Conveyor)(SCY-
0450-050) if it is not already operating; 

4) Wait for a set delay (Delay 3 or 26), then start either Sludge Conveyor 1 or 2: 
 For GDD/BFP 1: Start Sludge Conveyor 1 (SCY-0450-030); 

 For GDD/BFP 2: Start Sludge Conveyor 2 (SCY-0450-040); 

5) Wait for a set delay (Delay 4 or 27), then open the Washwater Solenoid Valves (SN-0450-
010/011/020/021) for the GDD/BFP for this sequence, if not already open; 

6) Wait for a set delay (Delay 5 or 28), then start the Washwater Feed Pump Station (PU-
0700-010/020/030) (Section 14.7.3);  

7) Wait for a set delay (Delay 6 or 29), then open the Feed Control Valve (VCA-0450-
010/011) for the GDD/BFP for this sequence, if it is not already open; 

8) Wait for a set delay (Delay 7 or 30), then start the GDD (GDD-0450-010/020) for this 
sequence and operate at the target speed (GDD 1 Speed, GDD 2 Speed);  
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9) Wait for a set delay (Delay 8 or 31), then start the BFP (BFP-0450-011/021) for this 
sequence and operate at the target speed (BFP 1 Speed, BFP 2 Speed); 

10) Wait for a set delay (Delay 9 or 32), then start the Dewatering Macerator (MNC-0420-
012); 

11) Wait for a set delay (Delay 10 or 33), then start the Dewatering Feed Pump (PU-0420-
010/020/030) selected by the Operator for the GDD/BFP for this sequence and operate to 
achieve either the target flow (Feed Flow) for Flow Control mode, or to achieve the target 
speed (TWAS Pump Speed 1, TWAS Pump Speed 2) for Speed Control mode; 

12) Start the Dewatering Feed Pump run timer; 
13) Wait for a set delay (Delay 11 or 34), then start the Polymer System (Section 23) selected 

by the Operator for the GDD/BFP for this sequence. 

The conditions for the sequence to shutdown are: 

 The accumulated feed volume equals the target volume (Target Volume 1, Targer Volume 2). 

 The Dewatering Feed Pump run time equals the Operator set duration (Feed Duration 1, 
Feed Duration 2), OR 

 The Dewatering Macerator (MNC-0420-012) fails, OR 

 The Dewatering Feed Pump (PU-0420-010/020/030) selected by the Operator for feeding the 
GDD/BFP for this sequence fails. Note this requires all Dewatering Feed Pumps selected to 
feed the respective GDD/BFP to have failed, OR 

 The DWAS Buffer Tank Level Indicating transmitter (LS-0420-010) triggers Low level, OR 

 The GDD (GDD-0450-010/020) for this sequence fails, OR 

 The BFP (BFP-0450-011/021) for this sequence fails, OR 

 The Polymer Dosing (Section 23) selected by the Operator for feeding the GDD/BFP for this 
sequence fails. Note this requires all Polymer Dosing Pumps selected to feed the respective 
GDD/BFP to have failed, OR 

 The High-High liquid level alarm is triggered in the Site Foul Liquor Pump Station (Section 
25), OR 

 The Feed Control Valve (VCA-0450-010/011) for the GDD/BFP for this sequence fails, OR 

 The Washwater Feed Pumps (PU-0700-010/020/030) (Section 14.7.3) for this sequence fail. 
Note this requires all available Washwater Feed Pumps to have failed, OR 

 Washwater Pressure Low is active (PIT-0700-021) (Section 14.7.3), OR 

 Washwater Pressure High High is active (PIT-0700-021) (Section 14.7.3), OR 

 The Washwater Solenoid Valves (SN-0450-010/011/020/021) for the GDD/BFP fail, OR 

 The dewatered sludge hopper level indicating transmitter (LIT-0450-070) reaches high level 
or the weight indicating transmitter (WIT-0450-070) has reached Hopper Full, OR 
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 Sludge Conveyor 4 (SCY-0450-060) fails, OR 

 Sludge Conveyor 3 (SCY-0450-050) fails, OR 

 The appropriate Sludge Conveyor 1 or 2 fails: 

 For GDD/BFP 1: Sludge Conveyor 1 (SCY-0450-030) 

 For GDD/BFP 2: Sludge Conveyor 2 (SCY-0450-040). 

In the event of a loss of power, the Dewatering systems (GDD/BFP 1 and GDD/BFP 2) in 
operation will fault and a latching alarm will be raised. The GDD/BFP’s are inhibited from 
operating until power is available and the alarm is reset by the Operator. The Dewatering Sequence 
will then initiate if the sequence is required to operate after being reset or if manually initiated by 
the Operator.  

The shutdown sequence is: 

1) Pump down DWAS Buffer Tank to the setpoint level (Buffer Tank Pump Down Level); 
2) Wait for a set delay (Delay 12 or 35), then stop the Polymer System (Section 23) selected 

by the Operator for the GDD/BFP for this sequence; 
3) Wait for a set delay (Delay 13 or 36), then stop the Dewatering Feed Pump (PU-0420-

010/020/030) selected by the Operator for the GDD/BFP for this sequence;  
4) Wait for a set delay (Delay 14 or 37), then stop the Dewatering Macerator (MNC-0420-

012); 
5) Wait for a set delay (Delay 15 or 38), then close the Feed Control Valve (VCA-0450-

010/011) for the GDD/BFP for this sequence;  
6) Wait for a set delay (Delay 16 or 39) during which the GDD and BFP will continue to 

operate with no feed whilst the belts are cleaned by the spray water; 
7) At the expiration of the set delay, stop the Washwater Feed Pump Station (PU-0700-

010/020/030) (Section 14.7.3) if no GDD/BFPs are running; 
8) Wait for a set delay (Delay 17 or 40), then close the Washwater Solenoid Valves (SN-

0450-010/011/020/021) for the GDD/BFP for this sequence; 
9) Wait for a set delay (Delay 18 or 41), then stop the GDD (GDD-0450-010/020) for this 

sequence; 
10) Wait for a set delay (Delay 19 or 42), then stop the BFP (BFP-0450-011/021) for this 

sequence; 
11) Wait for a set delay (Delay 20 or 43), then close the Air Solenoid Valves (SN-0450-

012/013/030/022/023) for this sequence; 
12) Wait for a set delay (Delay 21 or 44) to allow Sludge Conveyor 1 or 2 to empty itself into 

Sludge Conveyor 3; 
13) At the expiration of the set delay, stop Sludge Conveyor 1 or 2: 

 For GDD/BFP 1: Stop Sludge Conveyor 1 (SCY-0450-030); 
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 For GDD/BFP 2: Stop Sludge Conveyor 2 (SCY-0450-040); 

14) If the Sludge Dewatering Sequence for the other GDD/BFP is NOT in operation, then 
undertake the following steps, otherwise end the sequence at this step; 

15) Wait for a set delay (Delay 22 or 45) to allow Sludge Conveyor 3 to empty itself into 
Sludge Conveyor 4, then stop Sludge Conveyor 3 (SCY-0450-050); 

16) Wait for a set delay (Delay 23 or 46) to allow Sludge Conveyor 4 to empty itself into the 
Dewatering Sludge Hopper, then stop Sludge Conveyor 4 (SCY-0450-060). 

Failure of any step in the shutdown sequence will raise an alarm, and will continue with the 
remaining steps of the shutdown sequence. 

Note that when shutdown of the dewatering sequence occurs due to the fault of a drive (e.g. BFP 1 
VSD fault, etc), all drives upstream of the faulted drive (i.e. GDD 1, Dewatering Feed Pump 2/3, 
Macerator, etc) shall also be inhibited from operating to prevent the build-up of sludge around the 
faulted equipment. If during the shutdown sequence the drive fault is rectified, the inhibitied drives 
shall restart if required to operate within the remaining steps of the shutdown sequence. 

17.7.5. Digester Bypass Sequence 

The Digester Bypass Sequence will fundamentally run under the Daily Volume process 
operating mode during the WAS/Scum Sequence (refer Section 8.7.7.1 for further details), 
however the WAS/Scum Pump sequence flow rate will be determined as follows: 

 If the DWAS Buffer Tank level, as indicated by the DWAS Buffer Tank Level Indicating 
Transmitter (LIT-0420-010), is below a hardcoded setpoint level (DWAS Tank Digester 
Bypass Level) the WAS/Scum Pump sequence flow rate shall be as follows: 

Digester Bypass WAS Feed Rate (L/s) = WAS Digester Bypass Flow Rate (L/s) 

 

 If the DWAS Buffer Tank level, as indicated by the DWAS Buffer Tank Level Indicating 
Transmitter (LIT-0420-010), is above a hardcoded setpoint level (DWAS Tank Digester 
Bypass Level) the WAS/Scum Pump sequence flow rate shall be as follows: 

Digester Bypass WAS Feed Rate (L/s) = WAS Digester Bypass Flow Rate – ((LIT-0420-
010 - DWAS Tank Digester Bypass Level) / 4)  

 

 The duty WAS/Scum Pump will also start and stop based on the level within the DWAS 
Buffer Tank, as follows: 
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 The WAS/Scum Pump sequence is started when the DWAS Buffer Tank Level 
Indicating Transmitter (LIT-0420-010) reaches the DWAS pump low level setpoint 
(DWAS Start level. See Section 15.7.4); 

 The WAS/Scum Pump sequence is halted when the DWAS Buffer Tank Level 
Indicating Transmitter (LIT-0420-010) exceeds the DWAS pump high level setpoint 
(DWAS Stop level. See Section 15.7.4), or the DWAS Buffer Tank Level Switch (LS-
0420-010) triggers High level. 
 

For this sequence only GDD/BFP 2 will be able to be selected, and this will operate under Flow 
Control mode.  

When the sequence is selected in SCADA, a note will appear on SCADA reminding the operator to 
check and appropriately adjust the manual valves in the field. This note is extinguished by the 
Operator confirming the valves are set correctly. Note that when the Digester Bypass Sequence has 
been enabled at SCADA, the DWAS Pumps (PU-0440-110/120) shall be inhibited from operating 
in AUTO (Section 15.7.4).  

The pre-requisites for the Digester Bypass Sequence are: 

 Manual Valves HV-0440-003 and HV-0440-005 are open;  

 Manual Valve HV-0440-004 is closed; 

 The WAS/Scum Flow Indicating Transmitter (FIT-0530-010) has not failed, and at least one 
of the Bioreactor WAS/Scum Pumps (PU-0530-010/020) is available and in AUTO, AND  

 The WAS/Scum Sequence has not already been initiated earlier in the day, AND 

 The time of day is equal to or later than the Operator selected time of day for the particular 
day of the week (TOD 4, TOD 5, TOD 6, TOD 7, TOD 8, TOD 9 or TOD 10 (Section 8.8)), 
AND 

 The DWAS Buffer Tank Level Indicating Transmitter (LIT-0420-010) is not at high high 
level, AND 

 The Dewatering Macerator (MNC-0420-012) is available in AUTO, AND 

 The Dewatering Feed Pump (PU-0420-010/020/030) selected by the Operator for feeding the 
GDD/BFP for this sequence is available in AUTO, AND 

 The GDD (GDD-0450-020) for this sequence is available in AUTO, AND 

 The corresponding BFP (BFP-0450-021) for this sequence is available in AUTO, AND 

 The Polymer Dosing (Section 23) selected by the Operator for feeding the GDD/BFP for this 
sequence is available in AUTO, AND 
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 The High liquid level alarm has not been triggered in the Site Foul Liquor Pump Station 
(Section 25), AND 

 The Feed Control Valve (VCA-0450-011) for the GDD/BFP for this sequence is either in the 
open position or available in AUTO, AND 

 The Washwater Pump Station (PU-0700-010//020/030) is available and in AUTO (Section 
14.7.3), AND 

 The Washwater Solenoid Valves (SN-0450-020/021) for the GDD/BFP for this sequence is 
either in the open position or available in AUTO, AND 

 The GDD Air Solenoid Valves (SN-0450-012/030/022) for the GDD for this sequence are 
either in the open position or available in AUTO, AND 

 The BFP Air Solenoid Valve (SN-0450-013/030/023) for the BFP for this sequence are either 
in the open position or available in AUTO, AND 

 Sludge Conveyor 4 (SCY-0450-060) is available in AUTO, AND 

 Sludge Conveyor 3 (SCY-0450-050) is available in AUTO, AND 

 Sludge Conveyor 2 (SCY-0450-040) is available in AUTO:AND 

 The dewatered sludge hopper level indicating transmitter (LIT-0450-070) is not at high level 
AND the weight indicating transmitter (WIT-0450-070) has not reached Hopper Full. 

When the pre-requisites are met, the Digester Bypass Sequence will initiate as follows: 

1) The WAS/Scum Sequence shall initiate at the as per the Daily Volume WAS/Scum 
Sequence procedure. In addition to the standard pump control as part of the Daily Volume 
WAS/Scum Sequence (Section 8.7.7.1), the duty Bioreactor WAS/Scum Pump will start 
and stop based on the level within the DWAS Buffer Tank, as follows: 

 The WAS/Scum Pump sequence is started when the DWAS Buffer Tank Level 
Indicating Transmitter (LIT-0420-010) reaches the DWAS pump low level 
setpoint (DWAS Start level. Refer Section 15.7.4); 

 The WAS/Scum Pump sequence is halted when the DWAS Buffer Tank Level 
Indicating Transmitter (LIT-0420-010) exceeds the DWAS pump high level 
setpoint (DWAS Stop level. Refer Section 15.7.4), or the DWAS Buffer Tank 
Level Switch (LS-0420-010) triggers High level;  

2) Open Air Solenoid Valves (SN-0450-012/013/030/022/023) for the GDD/BFP for this 
sequence, if not already open, and start the WAS/Scum Sequence. The WAS/Scum 
Sequence shall operate as per the Daily Volume WAS/Scum Sequence procedure (Section 
8.7.7.1), however the duty Bioreactor WAS/Scum Pump will start and stop based on the 
level within the DWAS Buffer Tank; 

3) Wait for a set delay (Delay 24 ), then start Sludge Conveyor 4 (SCY-0450-060) if it is not 
already operating; 
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4) Wait for a set delay (Delay 25), then start Sludge Conveyor 3 (SCY-0450-050) if it is not 
already operating; 

5) Wait for a set delay (Delay 26), then start Sludge Conveyor 2 (SCY-0450-040); 
6) Wait for a set delay (Delay 27), then open the Washwater Solenoid Valves (SN-0450-

020/021) for the GDD/BFP for this sequence, if not already open; 
7) Wait for a set delay (Delay 28), then start the Washwater Feed Pump Station (PU-0700-

010/020/030) (Section 14.7.3); 
8) Wait for a set delay (Delay 29), then open the Feed Control Valve (VCA-0450-011) for the 

GDD/BFP for this sequence, if it is not already open; 
9) Wait for a set delay (Delay 30), then start the GDD (GDD-0450-020) for this sequence and 

operate at the target speed (GDD 2 Speed); 
10) Wait for a set delay (Delay 31), then start the BFP (BFP-0450-021) for this sequence and 

operate at the target speed (BFP 2 Speed); 
11) Wait for a set delay (Delay 32), then start the Dewatering Macerator (MNC-0420-012); 
12) Wait for a set delay (Delay 33), then start the Dewatering Feed Pump (PU-0420-010/020) 

selected by the Operator for the GDD/BFP for this sequence and operate to achieve the 
target flow (Feed Flow 2) for Flow Control mode; 

13) Wait for a set delay (Delay 34), then start the Polymer System (Section 23) selected by the 
Operator for the GDD/BFP for this sequence. 

The conditions for the sequence to shutdown are: 
 The accumulated feed volume equals the target volume (GDD/BFP 2 Target Volume =WAS 

Daily Volume). 

 The Dewatering Feed Pump run time equals the Operator set duration (Feed Duration 2), OR 

 The Dewatering Macerator (MNC-0420-012) fails, OR 

 The Dewatering Feed Pump (PU-0420-010/020/030) selected by the Operator for feeding the 
GDD/BFP for this sequence fails, OR 

 The DWAS Buffer Tank Level Indicating transmitter (LS-0420-010) triggers Low level, OR 

 The GDD (GDD-0450-010/020) for this sequence fails, OR 

 The BFP (BFP-0450-011/021) for this sequence fails, OR 

 The Polymer Dosing (Section 23) selected by the Operator for feeding the GDD/BFP for this 
sequence fails, OR 

 The High-High liquid level alarm is triggered in the Site Foul Liquor Pump Station (Section 
25), OR 

 The Feed Control Valve (VCA-0450-010/011) for the GDD/BFP for this sequence fails, OR 

 Washwater Pressure Low is active (PIT-0700-021) (Section 14.7.3), OR 

 Washwater Pressure High is active (PIT-0700-021) (Section 14.7.3), OR 
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 The Washwater Solenoid Valves (SN-0450-010/011/020/021) for the GDD/BFP for this 
fails, OR 

 The dewatered sludge hopper level indicating transmitter (LIT-0450-070) reaches high level 
or the weight indicating transmitter (WIT-0450-070) has reached Hopper Full, OR 

 Sludge Conveyor 4 (SCY-0450-060) fails, OR 

 Sludge Conveyor 3 (SCY-0450-050) fails, OR 

 Sludge Conveyor 2 (SCY-0450-040) fails. 

The shutdown sequence is: 

1) Initiate the Sludge Dewatering shutdown sequence see Section 17.7.4 

2) Initiate the WAS/Scum shutdown sequence see Section 8.7.7 

Failure of any step in the shutdown sequence will raise an alarm, and will continue with the 
remaining steps of the shutdown sequence. 

17.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

GDD 1 Speed Speed set point for GDD 1 % GDD1 
Min 
Speed 

GDD1 
Max 
Speed 

100 Operator 

GDD 2 Speed Speed set point for GDD 2 % GDD2 
Min 
Speed 

GDD2 
Max 
Speed 

100 Operator 

BFP 1 Speed Speed set point for BFP 1 % BFP1 
Min 
Speed 

BFP1 
Max 
Speed 

45 Operator 

BFP 2 Speed Speed set point for BFP 2 % BFP2 
Min 
Speed 

BFP2 
Max 
Speed 

45 Operator 

TOD 1 Time of Day to initiate Sludge 
Dewatering Sequence for GDD/BFP 1 

hr:min 00:00 23:59 08:00 Operator 

TOD 2 Time of Day to initiate Sludge 
Dewatering Sequence for GDD/BFP 2 

hr:min 00:00 23:59 06:45 Operator 

Feed Flow 1 Target flow for TWAS Pump for Flow 
Control for GDD/BFP-0450-010/011 

L/s 1 99 22 Operator 
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Feed Flow 2 Target flow for TWAS Pump for Flow 
Control for GDD/BFP-0450-020/021 

L/s 1 99 22 Operator 

Target Volume 1 Target daily volume for TWAS Pump 
for Flow Control for GDD/BFP-0450-
010/011 

kL 1 5,000 700 Operator 

Target Volume 2 Target daily volume for TWAS Pump 
for Flow Control for GDD/BFP-0450-
020/021 

kL 1 5,000 1000 Operator 

Dewatering Feed 
Pump Speed 1 

Target speed for Dewatering Feed 
Pump for feeding to GDD/BFP 1 for 
Speed Control Mode 

% TWAS 
Min 
Speed 

TWAS 
Max 
Speed 

55 Operator 

Dewatering Feed 
Pump Speed 2 

Target speed for Dewatering Feed 
Pump for feeding to GDD/BFP 2 for 
Speed Control Mode 

% TWAS 
Min 
Speed 

TWAS 
Max 
Speed 

55 Operator 

Feed Duration 1 Run time of Dewatering Feed Pump for 
feeding to GDD/BFP 1 for Speed 
Control Mode 

hr 0.00 24.00 11.00 Operator 

Feed Duration 2 Run time of Dewatering Feed Pump for 
feeding to GDD/BFP 2 for Speed 
Control Mode 

hr 0.00 24.00 16.00 Operator 

Hopper Full  Weight in Dewatering Sludge Hopper 
to raise ‘Hopper Full’ alarm 

Tonne 10 99 99 Engineer 

Hopper High 
High Level 

Level in Dewatering Sludge Hopper to 
raise ‘Hopper High High Level’ alarm 

% 0 100 97 Engineer 

Hopper High 
Level 

Level in Dewatering Sludge Hopper to 
raise ‘Hopper High Level’ alarm 

% 0 100 90 Engineer 

Delay 1 Delay after opening the air solenoid 
valve for GDD/BFP 1 before starting 
Sludge Conveyor 4 

min:sec 00:00 30:00 02:10 Operator 

Delay 2 Delay after starting Sludge Conveyor 4 
before starting Sludge Conveyor 3 
when GDD/BFP 1 is in duty 

min:sec 00:00 30:00 00:02 Operator 

Delay 3 Delay after starting Sludge Conveyor 3 
before starting Sludge Conveyor 1 for 
GDD/BFP 1 

min:sec 00:00 30:00 00:02 Operator 

Delay 4 Delay after starting Sludge Conveyor 1 
before opening the Washwater Feed 
valve to GDD/BFP 1 

min:sec 00:00 30:00 00:02 Operator 

Delay 5 Delay after opening the Washwater 
Feed vavle to GDD/BFP 1 before 
requesting the Washwater Pumps to 
start 

min:sec 00:00 30:00 00:02 Operator 
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Delay 6 Delay after requesting the Washwater 
Pumps to start before opening the Feed 
Control Valve to GDD/BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 7 Delay after opening the Feed Valve to 
GDD/BFP 1 before starting GDD 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 8 Delay after starting GDD 1 
before starting BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 9 Delay after starting BFP 1 before 
starting the Macerator Pump 

min:sec 00:00 30:00 00:10 Operator 

Delay 10 Delay after starting the Macerator 
Pump before starting the duty 
Dewatering Feed Pump for GDD/BFP 1 

min:sec 00:00 30:00 00:11 Operator 

Delay 11 Delay after starting the duty 
Dewatering Feed Pump for GDD/BFP 1 
before starting the polymer feed to 
GDD/BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 12 Delay after pumping down the DWAS 
Buffer Tank before stopping the Poly 
Dosing to GDD/BFP 1 

min:sec 00:00 30:00 20:00 Operator 

Delay 13 Delay after stopping the Poly Dosing to 
GDD/BFP 1 before stopping the duty 
Dewatering Feed Pump for GDD/BFP 1 

min:sec 00:00 30:00 00:01 Operator 

Delay 14 Delay after stopping the duty 
Dewatering Feed Pump for GDD/BFP 1 
before stopping the Dewatering 
Macerator 

min:sec 00:00 30:00 00:10 Operator 

Delay 15 Delay after stopping the Dewatering 
Macerator before closing the Feed 
Control Valve to GDD/BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 16 Delay after closing Feed Control Valve 
for GDD/BFP 1 before stopping the 
Washwater Pumps 

min:sec 00:00 30:00 30:00 Operator 

Delay 17 Delay after stopping the Washwater 
Pumps before closing the Washwater 
Control Valve for GDD/BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 18 Delay after closing the Washwater 
Control Valve before stopping GDD 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 19 Delay after stopping GDD 1 before 
stopping BFP 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 20 Delay after stopping BFP 1 before 
closing the Air Solenoid Valves for 
GDD/BFP 1 

min:sec 00:00 30:00 00:10 Operator 
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Delay 21 Delay after closing the Air Solenoid 
Valves for GDD/BFP 1 before stopping 
Sludge Conveyor 1 

min:sec 00:00 30:00 00:10 Operator 

Delay 22 Delay after stopping Sludge Conveyor 
1 before stopping Sludge Conveyor 3 

min:sec 00:00 30:00 01:00 Operator 

Delay 23 Delay after stopping the Sludge 
Conveyor 3 before stopping Sludge 
Conveyor 4 when GDD/BFP 1 is in 
duty 

min:sec 00:00 30:00 01:00 Operator 

Delay 24 Delay after opening the air solenoid 
valve for GDD/BFP 2 before starting 
Sludge Conveyor 4 

min:sec 00:00 30:00 00:02 Operator 

Delay 25 Delay after starting Sludge Conveyor 4 
before starting Sludge Conveyor 3 
when GDD/BFP 2 is in duty 

min:sec 00:00 30:00 00:02 Operator 

Delay 26 Delay after starting Sludge Conveyor 3 
before starting Sludge Conveyor 2 for 
GDD/BFP 2 

min:sec 00:00 30:00 00:02 Operator 

Delay 27 Delay after starting Sludge Conveyor 2 
before opening the Washwater Feed 
valve to GDD/BFP 2 

min:sec 00:00 30:00 00:02 Operator 

Delay 28 Delay after opening the Washwater 
Feed Valve to GDD/BFP 2 before 
requesting the Washwater Pumps to 
start 

min:sec 00:00 30:00 00:02 Operator 

Delay 29 Delay after requesting the Washwater 
Pumps to start before opening the Feed 
Control Valve to GDD/BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 30 Delay after opening the Feed Valve to 
GDD/BFP 2 before starting GDD 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 31 Delay after starting GDD 2 before 
starting BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 32 Delay after starting BFP 2 before 
starting the Macerator Pump 

min:sec 00:00 30:00 00:10 Operator 

Delay 33 Delay after starting the Macerator 
Pump before starting the duty 
Dewatering Feed Pump for GDD/BFP 2 

min:sec 00:00 30:00 00:15 Operator 

Delay 34 Delay after starting the duty 
Dewatering Feed Pump for GDD/BFP 2 
before starting the polymer feed to 
GDD/BFP 2 

min:sec 00:00 30:00 00:02 Operator 
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Delay 35 Delay after pumping down the DWAS 
Buffer Tank before stopping the Poly 
Dosing to GDD/BFP 2 

min:sec 00:00 30:00 2:00 Operator 

Delay 36 Delay after stopping the Poly Dosing to 
GDD/BFP 2 before stopping the duty 
Dewatering Feed Pump for GDD/BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 37 Delay after stopping the duty 
Dewatering Feed Pump for GDD/BFP 2 
before stopping the Dewatering 
Macerator 

min:sec 00:00 30:00 00:05 Operator 

Delay 38 Delay after stopping the Dewatering 
Macerator before closing the Feed 
Control Valve to GDD/BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 39 Delay after closing Feed Control Valve 
for GDD/BFP 2 before stopping the 
Washwater Pumps 

min:sec 00:00 30:00 30:00 Operator 

Delay 40 Delay after stopping the Washwater 
Pumps before closing the Washwater 
Control Valve for GDD/BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 41 Delay after closing the Washwater 
Control Valve before stopping GDD 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 42 Delay after stopping GDD 2 before 
stopping BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 43 Delay after stopping BFP 2 before 
closing the Air Solenoid Valves for 
GDD/BFP 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 44 Delay after closing the Air Solenoid 
Valves for GDD/BFP 2 before stopping 
Sludge Conveyor 2 

min:sec 00:00 30:00 00:10 Operator 

Delay 45 Delay after stopping Sludge Conveyor 
2 before stopping Sludge Conveyor 3 

min:sec 00:00 30:00 01:00 Operator 

Delay 46 Delay after stopping the Sludge 
Conveyor 3 before stopping Sludge 
Conveyor 4 when GDD/BFP 2 is in 
duty 

min:sec 00:00 30:00 01:00 Operator 

Washwater Feed 
Pump Restart 
Time 

Timer to enable recovery of Washwater 
Header Pressure before GDD/BFP 
sequence shutdown 

sec 0 300 60 Operator 

WAS Digester 
Bypass Flow 
Rate 

Target WAS Pump Station flow rate in 
Digester Bypass mode 

L/s 0 30 22 Operator 
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17.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning. Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Valve Delay Time for valve to open or close before valve 
fault is triggered 

sec 0 600 10 

GDD1 Min Speed Minimum Speed of GDD 1 % 0 100 10 

GDD1 Max Speed Maximum Speed of GDD 1 % 0 100 100 

GDD2 Min Speed Minimum Speed of GDD 2 % 0 100 10 

GDD2 Max Speed Maximum Speed of GDD 2 % 0 100 100 

BFP1 Min Speed Minimum Speed of BFP 1 % 0 100 10 

BFP1 Max Speed Maximum Speed of BFP 1 % 0 100 100 

BFP2 Min Speed Minimum Speed of BFP 2 % 0 100 10 

BFP2 Max Speed Maximum Speed of BFP 2 % 0 100 100 

TWAS Min Speed Minimum Speed of Dewatering Feed Pump % 0 100 50 

TWAS Max Speed Maximum Speed of Dewatering Feed Pump % 0 100 100 

DWAS Tank 
Digester Bypass 
Level 

Target DWAS Buffer Tank level for 
modulation of WAS flow rate in Digester 
Bypass mode 

% 0 100 70 

Buffer Tank High 
Level 

Buffer tank high level setpoint % 0 100 85 Engineer 

Buffer Tank Low 
Low Level 

Buffer tank low low level setpoint % 0 100 26 Engineer 

Buffer Tank 
Pump Down 
Level 

Level in the buffer tank to be reached 
prior to continuing with the shutdown 
of the dewatering sequence 

% 0 100 56 Operator 

Buffer Tank 
Mixer Start Level 

Level in the buffer tank to start the 
buffer tank mixer 

% 0 100 73 Operator 

Buffer Tank 
Mixer Stop Level 

Level in the buffer tank to stop the 
buffer tank mixer 

% 0 100 65 Operator 
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17.10. Interlocks and Faults 

Related Process Event Action 

Polymer Dosing Polymer Dosing (Section 23) is not available  Shutdown and inhibit the Sludge 
Dewatering Sequence 

Site Foul Liquor 
Pump Station 

High liquid level alarm is triggered in the site 
foul liquor pump station (Section 25) 

Inhibit the Sludge Dewatering Sequence 
from initiating 

Site Foul Liquor 
Pump Station 

High-High liquid level alarm is triggered in the 
site foul liquor pump station (Section 25) 

Shutdown the Sludge Dewatering 
Sequence 

FIT-0450-011 GDD/BFP 2 Flow Indicating Transmitter fails Flow Control Mode cannot be selected - 
switch to Speed Control Mode 

WE-0450-070 Weight element reaches Hopper Full setpoint  Shutdown and inhibit the Sludge 
Dewatering Sequence 

LS-0450-071 High Sludge hopper activates high level switch Shutdown and inhibit the Sludge 
Dewatering Sequence 

Digester Bypass 
Sequence 

Digester Bypass Sequence is enabled via the 
WAS/Scum Pump Station control (Section 8) 

Inhibit the DWAS Feed Pumps from 
initiating in AUTO 

17.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

DWAS Buffer Tank and Dewatering Feed 

MX-0420-011 
(ST41MX0420011dsF2Start) 

DWAS Buffer Tank Mixer Fail to Start/Stop  5 

MX-0420-011  
(ST41MX0420011dsEstop) 

DWAS Buffer Tank Mixer Emergency Stop 1 

MX-0420-011 
(ST41MX0420011dsTOLoad) 

DWAS Buffer Tank Mixer Thermal Overload 5 

MX-0420-011  
(ST41MX0420011dsThermistor) 

DWAS Buffer Tank Mixer Thermistor Fault 5 

MX-0420-011  
(ST41MX0420011dsIsolated) 

DWAS Buffer Tank Mixer Isolated 5 

MX-0420-011 
(ST41MX0420011dsNotRemote) 

DWAS Buffer Tank Mixer Not Remote 5 

MX-0420-011 
(ST41MX0420011dsSimoFault) 

DWAS Buffer Tank Mixer Simocode Fault 5 

MX-0420-011  
(ST41MX0420011dsSimoWarn) 

DWAS Buffer Tank Mixer Simocode Warning 5 

MX-0420-011  
(ST41BFPPB1dsPB007 ) 

DWAS Buffer Tank Mixer Simocode Comms Fault 1 
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LIT-0420-010  
(ST41LIT0420010dsInvalid) 

Buffer Tank Level Signal Invalid 1 

LIT-0420-010  
(ST41LIT0420010dsLoLo) 

Buffer Tank Level Low Low 5 

LIT-0420-010  
(ST41LIT0420010dsHiHi) 

Buffer Tank Level High High 5 

LS-0420-010 
(ST41LSH0420010dsAlarm) 

Buffer Tank Level High Switch Alarm 
 

5 

MNC-0420-012 
(ST41MNC0420012dsF2Start) 

Dewatering Macerator Fail to Start/Stop 5 

MNC-0420-012 
(ST41MNC0420012dsEstop) 

Dewatering Macerator Emergency Stop 1 

MNC-0420-012  
(ST41MNC0420012dsThermistor) 

Dewatering Macerator Thermistor Fault 5 

MNC-0420-012  
(ST41MNC0420012dsVSDFault) 

Dewatering Macerator VSD Fault 5 

MNC-0420-012  
(ST41MNC0420012dsIsolated) 

Dewatering Macerator Isolated 5 

MNC-0420-012  
(ST41MNC0420012dsNotRemote) 

Dewatering Macerator Not Remote 5 

MNC-0420-012 
(ST41BFPPNdsPN058) 

Dewatering Macerator Drive Comms Fault 1 

PU-0420-010 
(ST41PU0420010dsF2Start) 

Dewatering Feed Pump 1 Fail to Start/Stop 5 

PU-0420-010 
(ST41PU0420010dsEstop) 

Dewatering Feed Pump 1 Emergency Stop 1 

PU-0420-010 
(ST41PU0420010dsThermistor) 

Dewatering Feed Pump 1 Thermistor Fault 5 

PU-0420-010  
(ST41PU0420010dsVSDFault) 

Dewatering Feed Pump 1 VSD Fault 5 

PU-0420-010 
(ST41PU0420010dsIsolated) 

Dewatering Feed Pump 1 Isolated 5 

PU-0420-010 
(ST41PU0420010dsLowFlow) 

Dewatering Feed Pump 1 Low Flow Fault 5 

PU-0420-010 
(ST41PU0420010dsNotRemote) 

Dewatering Feed Pump 1 Not Remote 5 

PU-0420-010 
(ST41BFPPNdsPN037) 

Dewatering Feed Pump 1 Drive Comms Fault 1 

PU-0420-020 
(ST41PU0420020dsF2Start) 

Dewatering Feed Pump 2 Fail to Start/Stop 5 
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PU-0420-020  
(ST41PU0420020dsEstop) 

Dewatering Feed Pump 2 Emergency Stop 1 

PU-0420-020 
(ST41PU0420020dsThermistor) 

Dewatering Feed Pump 2 Thermistor Fault 5 

PU-0420-020 
(ST41PU0420020dsVSDFault) 

Dewatering Feed Pump 2 VSD Fault 5 

PU-0420-020 
(ST41PU0420020dsIsolated) 

Dewatering Feed Pump 2 Isolated 5 

PU-0420-020  
(ST41PU0420020dsLowFlow) 

Dewatering Feed Pump 2 Low Flow Fault 5 

PU-0420-020 
(ST41PU0420020dsNotRemote) 

Dewatering Feed Pump 2 Not Remote 5 

PU-0420-020 
(ST41BFPPNdsPN038) 

Dewatering Feed Pump 2 Drive Comms Fault 1 

PU-0420-030 
(ST41PU0420030dsF2Start) 

 Dewatering Feed Pump 3 Fail to Start/Stop 5 

PU-0420-030  
(ST41PU0420030dsEstop) 

Dewatering Feed Pump 3 Emergency Stop 1 

PU-0420-030  
(ST41PU0420030dsThermistor) 

Dewatering Feed Pump 3 Thermistor Fault 5 

PU-0420-030  
(ST41PU0420030dsVSDFault) 

Dewatering Feed Pump 3 VSD Fault 5 

PU-0420-030  
(ST41PU0420030dsIsolated) 

Dewatering Feed Pump 3 Isolated 5 

PU-0420-030  
(ST41PU0420030dsLowFlow) 

Dewatering Feed Pump 3 Low Flow Fault 5 

PU-0420-030  
(ST41PU0420030dsNotRemote) 

Dewatering Feed Pump 3 Not Remote 5 

PU-0420-030  
(ST41BFPPNdsPN057) 

Dewatering Feed Pump 3 Drive Comms Fault 1 

GDD/BFP 

VCA-0450-010 
(ST41VCA0450010dsF2Open) 

GDD 1 Feed Control Value Fail to Open 1 

VCA-0450-010 
(ST41VCA0450010dsF2Close) 

GDD 1 Feed Control Value Fail to Close 1 

GDD-0450-010 
(ST41GDD0450010dsF2Start) 

Gravity Drainage Deck 1 Fail to Start/Stop 5 

GDD-0450-010 
(ST41GDD0450010dsEstop) 

Gravity Drainage Deck 1 Emergency Stop 1 
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GDD-0450-010  
(ST41GDD0450010dsThermistor) 

Gravity Drainage Deck 1 Thermistor Fault 5 

GDD-0450-010  
(ST41GDD0450010dsVSDFault) 

Gravity Drainage Deck 1 VSD Fault 5 

GDD-0450-010  
(ST41GDD0450010dsIsolated) 

Gravity Drainage Deck 1 Isolated 5 

GDD-0450-010  
(ST41GDD0450010dsBeltDrift) 

Gravity Drainage Deck 1 Belt Drift Fault 5 

GDD-0450-010  
(ST41GDD0450010dsNotRemote) 

Gravity Drainage Deck 1 Not Remote 5 

GDD-0450-010 
(ST41BFPPNdsPN033) 

Gravity Drainage Deck 1 Drive Comms Fault 1 

BFP-0450-011 
(ST41BFP0450011dsF2Start) 

Belt Filter Press 1 Fail to Start/Stop 5 

BFP-0450-011 
(ST41BFP0450011dsEstop) 

Belt Filter Press 1 Emergency Stop 1 

BFP-0450-011 
(ST41BFP0450011dsThermistor) 

Belt Filter Press 1 Thermistor Fault 5 

BFP-0450-011 
(ST41BFP0450011dsVSDFault) 

Belt Filter Press 1 VSD Fault 5 

BFP-0450-011  
(ST41BFP0450011dsIsolated) 

Belt Filter Press 1 Isolated 5 

BFP-0450-011 
(ST41BFP0450011dsBeltDrift) 

Belt Filter Press 1 Belt Drift Fault 5 

BFP-0450-011  
(ST41BFP0450011dsNotRemote) 

Belt Filter Press 1 Not Remote 5 

BFP-0450-011 
(ST41BFPPNdsPN032) 

Belt Filter Press 1 Drive Comms Fault 1 

PSL-0450-013 
(ST41PSL0450013dsAlarm) 

BFP 1 Air Pressure Low Switch Alarm 5 

PSL-0450-010 
(ST41PSL0450010dsAlarm) 

Dewatering 1 Air Pressure Low Switch Alarm 5 

(ST41DW1AUTOdsFault) Dewatering 1 Sequence Fault 1 

(ST41DW1AUTOdsFixedSpeedAu
toChange) 

Dewatering 1 Changed From Fixed Speed Mode 7 

(ST41DW1AUTOdsFlowAutoCha
nge) 

Dewatering 1 Changed from Flow Mode 7 

(ST41DW1AUTOdsNotAvail2Star
t) 

Dewatering 1 Start Not Permitted 5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 469 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 456 

VCA-0450-011 
(ST41VCA0450011dsF2Open) 

GDD 2 Feed Control Value Fail to Open 1 

VCA-0450-011 
(ST41VCA0450011dsF2Close) 

GDD 2 Feed Control Value Fail to Close 1 

FIT-0450-011 
(ST41FIT0450011dsInvalid) 

GDD 2 Inlet Flow Signal Invalid 5 

GDD-0450-020 
(ST41GDD0450020dsF2Start) 

Gravity Drainage Deck 2 Fail to Start/Stop 5 

GDD-0450-020  
(ST41GDD0450020dsEstop) 

Gravity Drainage Deck 2 Emergency Stop 1 

GDD-0450-020 
(ST41GDD0450020dsThermistor) 

Gravity Drainage Deck 2 Thermistor Fault 5 

GDD-0450-020  
(ST41GDD0450020dsVSDFault) 

Gravity Drainage Deck 2 VSD Fault 5 

GDD-0450-020 
(ST41GDD0450020dsIsolated) 

Gravity Drainage Deck 2 Isolated 5 

GDD-0450-020  
(ST41GDD0450020dsBeltDrift) 

Gravity Drainage Deck 2 Belt Drift Fault 5 

GDD-0450-020  
(ST41GDD0450020dsNotRemote) 

Gravity Drainage Deck 2 Not Remote 5 

GDD-0450-020  
(ST41BFPPNdsPN053) 

Gravity Drainage Deck 2 Drive Comms Fault 1 

PSL-0450-022 
(ST41PSL0450022dsAlarm) 

GDD 2 Air Pressure Low Switch Alarm 5 

BFP-0450-012 
(ST41BFP0450021dsF2Start) 

Belt Filter Press 2 Fail to Start/Stop 5 

BFP-0450-012 
(ST41BFP0450021dsEstop) 

Belt Filter Press 2 Emergency Stop 1 

BFP-0450-012 
(ST41BFP0450021dsThermistor) 

Belt Filter Press 2 Thermistor Fault 5 

BFP-0450-012 
(ST41BFP0450021dsVSDFault) 

Belt Filter Press 2 VSD Fault 5 

BFP-0450-012  
(ST41BFP0450021dsIsolated) 

Belt Filter Press 2 Isolated 5 

BFP-0450-012 
 (ST41BFP0450021dsBeltDrift) 

Belt Filter Press 2 Belt Drift Fault 5 

BFP-0450-012  
(ST41BFP0450021dsNotRemote) 

Belt Filter Press 2 Not Remote 5 

BFP-0450-012 
(ST41BFPPNdsPN052) 

Belt Filter Press 2 Drive Comms Fault 1 
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PSL-0450-023 
(ST41PSL0450023dsAlarm) 

BFP 2 Air Pressure Low Switch Alarm 5 

PSL-0450-030 
(ST41PSL0450030dsAlarm) 

Dewatering 2 Air Pressure Low Switch Alarm 5 

(ST41DW2AUTOdsFault) Dewatering 2 Sequence Fault 1 

(ST41DW2AUTOdsFixedSpeedAu
toChange) 

Dewatering 2 Changed From Fixed Speed Mode 7 

(ST41DW2AUTOdsFlowAutoCha
nge) 

Dewatering 2 Changed from Flow Mode 7 

(ST41DW2AUTOdsNotAvail2Star
t) 

Dewatering 2 Start Not Permitted 5 

Sludge Conveyors and Hopper 

SCY-0450-030 
(ST41SCY0450030dsF2Start) 

Sludge Screw Conveyor 1 Fail to Start/Stop 5 

SCY-0450-030  
(ST41SCY0450030dsEstop) 

Sludge Screw Conveyor 1 Emergency Stop 1 

SCY-0450-030 
(ST41SCY0450030dsTOLoad) 

Sludge Screw Conveyor 1 Thermal Overload 5 

SCY-0450-030  
(ST41SCY0450030dsThermistor) 

Sludge Screw Conveyor 1 Thermistor Fault 5 

SCY-0450-030 
(ST41SCY0450030dsIsolated) 

Sludge Screw Conveyor 1 Isolated 5 

SCY-0450-030  
(ST41SCY0450030dsLowSpeed) 

Sludge Screw Conveyor 1 Low Speed Fault 5 

SCY-0450-030  
(ST41SCY0450030dsNotRemote) 

Sludge Screw Conveyor 1 Not Remote 5 

SCY-0450-030  
(ST41SCY0450030dsSimoFault) 

Sludge Screw Conveyor 1 Simocode Fault 5 

SCY-0450-030  
(ST41SCY0450030dsSimoWarn) 

Sludge Screw Conveyor 1 Simocode Warning 5 

SCY-0450-030 
(ST41BFPPB1dsPB004) 

Sludge Screw Conveyor 1 Simocode Comms Fault 1 

SCY-0450-040 
(ST41SCY0450040dsF2Start) 

Sludge Screw Conveyor 2 Fail to Start/Stop 5 

SCY-0450-040 
(ST41SCY0450040dsEstop) 

Sludge Screw Conveyor 2 Emergency Stop 1 

SCY-0450-040 
(ST41SCY0450040dsTOLoad) 

Sludge Screw Conveyor 2 Thermal Overload 5 

SCY-0450-040  
(ST41SCY0450040dsThermistor) 

Sludge Screw Conveyor 2 Thermistor Fault 5 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 471 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 458 

SCY-0450-040  
(ST41SCY0450040dsIsolated) 

Sludge Screw Conveyor 2 Isolated 5 

SCY-0450-040  
(ST41SCY0450040dsLowSpeed) 

Sludge Screw Conveyor 2 Low Speed Fault 5 

SCY-0450-040  
(ST41SCY0450040dsNotRemote) 

Sludge Screw Conveyor 2 Not Remote 5 

SCY-0450-040  

(ST41SCY0450040dsSimoFault) 

Sludge Screw Conveyor 2 Simocode Fault 5 

SCY-0450-040  

(ST41SCY0450040dsSimoWarn) 

Sludge Screw Conveyor 2 Simocode Warning 5 

SCY-0450-040 

(ST41BFPPB1dsPB008) 

Sludge Screw Conveyor 2 Simocode Comms Fault 1 

SCY-0450-050 

(ST41SCY0450050dsF2Start) 

Sludge Screw Conveyor 3 Fail to Start/Stop 5 

SCY-0450-050  

(ST41SCY0450050dsEstop) 

Sludge Screw Conveyor 3 Emergency Stop 1 

SCY-0450-050  

(ST41SCY0450050dsVSDFault) 

Sludge Screw Conveyor 3 VSD Fault 5 

SCY-0450-050  

(ST41SCY0450050dsIsolated) 

Sludge Screw Conveyor 3 Isolated 5 

SCY-0450-050  

(ST41SCY0450050dsFwdLimit) 

Sludge Screw Conveyor 3 Forward Limit 5 

SCY-0450-050  

(ST41SCY0450050dsRevLimit) 

Sludge Screw Conveyor 3 Reverse Limit 5 

SCY-0450-050  

(ST41SCY0450050dsNotRemote) 

Sludge Screw Conveyor 3 Not Remote 5 

SCY-0450-050 

(ST41BFPPNdsPN039) 

Sludge Screw Conveyor 3 Drive Comms Fault 1 

SCY-0450-060 

(ST41SCY0450060dsF2Start) 

Sludge Screw Conveyor 4 Fail to Start/Stop 5 

SCY-0450-060  

(ST41SCY0450060dsEstop) 

Sludge Screw Conveyor 4 Emergency Stop 1 

SCY-0450-060  

(ST41SCY0450060dsTOLoad) 

Sludge Screw Conveyor 4 Thermal Overload 5 
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SCY-0450-060  

(ST41SCY0450060dsThermistor) 

Sludge Screw Conveyor 4 Thermistor Fault 5 

SCY-0450-060 

(ST41SCY0450060dsIsolated) 

Sludge Screw Conveyor 4 Isolated 5 

SCY-0450-060  

(ST41SCY0450060dsLowSpeed) 

Sludge Screw Conveyor 4 Low Speed Fault 5 

SCY-0450-060  

(ST41SCY0450060dsNotRemote) 

Sludge Screw Conveyor 4 Not Remote 5 

SCY-0450-060  

(ST41SCY0450060dsSimoFault) 

Sludge Screw Conveyor 4 Simocode Fault 5 

SCY-0450-060  

(ST41SCY0450060dsSimoWarn) 

Sludge Screw Conveyor 4 Simocode Warning 5 

SCY-0450-060 

(ST41BFPPB1dsPB006) 

Sludge Screw Conveyor 4 Simocode Comms Fault 1 

SCY-0450-080 

 (ST41SCY0450080dsF2Start) 

Sludge Screw Conveyor 5 Fail to Start/Stop 5 

SCY-0450-080 

 (ST41SCY0450080dsEstop) 

Sludge Screw Conveyor 5 Emergency Stop 1 

SCY-0450-080 

 (ST41SCY0450080dsTOLoad) 

Sludge Screw Conveyor 5 Thermal Overload 5 

SCY-0450-080 

 (ST41SCY0450080dsThermistor) 

Sludge Screw Conveyor 5 Thermistor Fault 5 

SCY-0450-080 

(ST41SCY0450080dsIsolated) 

Sludge Screw Conveyor 5 Isolated 5 

SCY-0450-080 

(ST41SCY0450080dsLowSpeed) 

Sludge Screw Conveyor 5 Low Speed Fault 5 

SCY-0450-080 

(ST41SCY0450080dsNotRemote) 

Sludge Screw Conveyor 5 Not Remote 5 

SCY-0450-080 

(ST41SCY0450080dsSimoFault) 

Sludge Screw Conveyor 5 Simocode Fault 5 

SCY-0450-080 

(ST41SCY0450080dsSimoWarn) 

Sludge Screw Conveyor 5 Simocode Warning 5 

SCY-0450-080 

(ST41BFPPB1dsPB005) 

Sludge Screw Conveyor 5 Simocode Comms Fault 1 
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SLW-0450-081  

(ST41SLW0450081dsF2Start) 

Sludge Screw Conveyor 5 Slew Drive Fail to Start 5 

SLW-0450-081  

(ST41SLW0450081dsEstop) 

Sludge Screw Conveyor 5 Slew Drive Emergency Stop 1 

SLW-0450-081 

 (ST41SLW0450081dsVSDFault) 

Sludge Screw Conveyor 5 Slew Drive VSD Fault 5 

SLW-0450-081  

(ST41SLW0450081dsIsolated) 

Sludge Screw Conveyor 5 Slew Drive Isolated 5 

SLW-0450-081  

(ST41SLW0450081dsFwdLimit) 

Sludge Screw Conveyor 5 Slew Drive Forward Limit 5 

SLW-0450-081  

(ST41SLW0450081dsRevLimit) 

Sludge Screw Conveyor 5 Slew Drive Reverse Limit 5 

SLW-0450-081  

(ST41SLW0450081dsNotRemote) 

Sludge Screw Conveyor 5 Slew Drive Not Remote 5 

SLW-0450-081 

(ST41BFPPNdsPN040) 

Sludge Screw Conveyor 5 Slew Drive Comms Fault 1 

WIT-0450-070  

(ST41WIT0450070dsHiHi) 

Dewatering Sludge Hopper Weight High High 1 

WIT-0450-070 

(ST41WIT0450070dsInvalid) 

Dewatering Sludge Hopper Weight Signal Invalid 1 

LIT-0450-070 

(ST41LIT0450070dsHi) 

Sludge Hopper High Level  5 

LIT-0450-070  

(ST41LIT0450070dsHiHi) 

Sludge Hopper High High Level 1 

ZS-0460-070  

(ST41ZSC0460070dsAlarm) 

Sludge Hopper Gate 1 Limit Switch Switch Alarm 7 

ZSC-0460-071  

(ST41ZSC0460071dsAlarm) 

Sludge Hopper Gate 2 Limit Switch Switch Alarm 7 

Power and Communications 

(ST41BFPPNdsPN122) Dewatering PLC Local IO 1 Comms Fault 1 

(ST41BFPPNdsPN123) Dewatering PLC Local IO 2 Comms Fault 1 

(ST41MES0490021dsFault) Dewatering Switchboard VSD Bus A Switch Comms Fault 1 

(ST41MES0490021dsPort01) Dewatering Switchboard VSD Bus A Switch Port 1 Fault 1 

(ST41MES0490021dsPort02) Dewatering Switchboard VSD Bus A Switch Port 2 Fault 1 
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(ST41MES0490021dsPort03) Dewatering Switchboard VSD Bus A Switch Port 3 Fault 1 

(ST41MES0490021dsPort04) Dewatering Switchboard VSD Bus A Switch Port 4 Fault 1 

(ST41MES0490021dsPort05) Dewatering Switchboard VSD Bus A Switch Port 5 Fault 1 

(ST41MES0490021dsPort06) Dewatering Switchboard VSD Bus A Switch Port 6 Fault 1 

(ST41MES0490021dsPort07) Dewatering Switchboard VSD Bus A Switch Port 7 Fault 1 

(ST41MES0490021dsPort08) Dewatering Switchboard VSD Bus A Switch Port 8 Fault 1 

(ST41MES0490021dsPort09) Dewatering Switchboard VSD Bus A Switch Port 9 Fault 1 

(ST41MES0490021dsPort10) Dewatering Switchboard VSD Bus A Switch Port 10 Fault 1 

(ST41MES0490021dsPort11) Dewatering Switchboard VSD Bus A Switch Port 11 Fault 1 

(ST41MES0490021dsPort12) Dewatering Switchboard VSD Bus A Switch Port 12 Fault 1 

(ST41MES0490021dsPort13) Dewatering Switchboard VSD Bus A Switch Port 13 Fault 1 

(ST41MES0490021dsPort14) Dewatering Switchboard VSD Bus A Switch Port 14 Fault 1 

(ST41MES0490021dsPort15) Dewatering Switchboard VSD Bus A Switch Port 15 Fault 1 

(ST41MES0490021dsPort16) Dewatering Switchboard VSD Bus A Switch Port 16 Fault 1 

(ST41MES0490022dsFault) Dewatering Switchboard VSD Bus B Switch Comms Fault 1 

(ST41MES0490022dsPort01) Dewatering Switchboard VSD Bus B Switch Port 1 Fault 1 

(ST41MES0490022dsPort02) Dewatering Switchboard VSD Bus B Switch Port 2 Fault 1 

(ST41MES0490022dsPort03) Dewatering Switchboard VSD Bus B Switch Port 3 Fault 1 

(ST41MES0490022dsPort04) Dewatering Switchboard VSD Bus B Switch Port 4 Fault 1 

(ST41MES0490022dsPort05) Dewatering Switchboard VSD Bus B Switch Port 5 Fault 1 

(ST41MES0490022dsPort06) Dewatering Switchboard VSD Bus B Switch Port 6 Fault 1 

(ST41MES0490022dsPort070 Dewatering Switchboard VSD Bus B Switch Port 7 Fault 1 

(ST41MES0490022dsPort08) Dewatering Switchboard VSD Bus B Switch Port 8 Fault 1 

(ST41MES0490022dsPort09) Dewatering Switchboard VSD Bus B Switch Port 9 Fault 1 

(ST41MES0490022dsPort10) Dewatering Switchboard VSD Bus B Switch Port 10 Fault 1 

(ST41MES0490022dsPort11) Dewatering Switchboard VSD Bus B Switch Port 11 Fault 1 

(ST41MES0490022dsPort12) Dewatering Switchboard VSD Bus B Switch Port 12 Fault 1 

(ST41MES0490022dsPort13) Dewatering Switchboard VSD Bus B Switch Port 13 Fault 1 

(ST41MES0490022dsPort14) Dewatering Switchboard VSD Bus B Switch Port 14 Fault 1 

(ST41MES0490022dsPort15) Dewatering Switchboard VSD Bus B Switch Port 15 Fault 1 

(ST41MES0490022dsPort16) Dewatering Switchboard VSD Bus B Switch Port 16 Fault 1 
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17.12. History 

Tag Name Description Sample Time 

PU-0420-010 Dewatering Feed Pump 1 Speed 2 sec 

PU-0420-020 Dewatering Feed Pump 2 Speed 2 sec 

PU-0420-030 Dewatering Feed Pump 3 Speed 2 sec 

GDD-0450-010 Gravity Drainage Deck 1 Speed 30 sec 

BFP-0450-011 Belt Filter Press 1 Speed 30 sec 

GDD-0450-020 Gravity Drainage Deck 2 Speed 30 sec 

BFP-0450-012 Belt Filter Press 2 Speed 30 sec 

FIT-0450-011 GDD/BFP 2 Flow Indicating Transmitter 2 sec 

WIT-0450-070 Dewatered Sludge Hopper Weight Element 30 sec 

LIT-0450-070 Dewatered Sludge Hopper Level Indicating Transmitter 30 sec 

(ST41SWB0540010dsAPS1Fail) Dewatering Switchboard 24V Power Supply 1A Fail 1 

(ST41SWB0540010dsAPS2Fail) Dewatering Switchboard 24V Power Supply 1B Fail 1 

(ST41SWB0540010dsBPS1Fail) Dewatering Switchboard 24V Power Supply 2A Fail 1 

(ST41SWB0540010dsBPS2Fail) Dewatering Switchboard 24V Power Supply 2B Fail 1 

(ST41UPS0450110dsACFail) Dewatering UPS AC Mains Fails 1 

(ST41UPS0450110dsBatVoltLow) Dewatering UPS Battery Voltage Low 1 

(ST41UPS0450110dsFault) Dewatering UPS Fault 1 

(ST41UPS0450110dsMechBypass) Dewatering UPS Mechanical Bypass Unlocked 1 

(ST41UPS0450110dsStaticBypass) Dewatering UPS Static Bypass 1 

(ST41PNL0490020dsPS1Fail) Dewatering PLC Panel 24V Power Supply 1 Fail 1 

(ST41PNL0490020dsPS2Fail) Dewatering PLC Panel 24V Power Supply 2 Fail 1 

(ST41BFPCOMdsReadPLC01Fail) Belt Filter Press PLC Communications Reading PLC01MCC 
Failed 

1 

(ST41BFPCOMdsReadPLC02Fail) Belt Filter Press PLC Communications Reading PLC02MBR 
Failed 

1 

(ST41BFPCOMdsReadPLC04Fail) Belt Filter Press PLC Communications Reading PLC04DIG 
Failed 

1 

(ST41PLC03BFPdsOffline) Citect to Belt Filter Press PLC Comms Fault 1 

(ST41PLC03dcTest) PLC03BFP Test Mode Enabled 1 
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Tag Name Description Sample Time 

 Current drawn by each drive vs time and total per day 2 sec & Daily 

 Equipment run time vs time and total per day 5 sec & Daily 

17.13. Start-up, Operation and Shutdown 

17.13.1. Start Up Procedures 

 Ensure Dewatering Sludge Hopper has sufficient space to receive dewatered cake (i.e. it is 
not full).  It should also be ensured that either a sludge truck or trailer is in position or is 
ordered.  If the truck is in position then the hopper outlet doors may be open, otherwise they 
must be closed. Note that should a sludge truck arrive during dewatering - sludge should be 
left in the hopper for more than one day if possible to minimise odour release when out 
loading occurs. 

 Ensure that the Sludge Screw Conveyors are in working order (Conveyors 4 and 3 and either 
1 or 2 depending on which GDD/BFP is to be operated) 

 Ensure that the Polymer System (Section 23) is in working order and the manual valves are 
correctly positioned to direct polymer to the desired GDD/BFP 

 Ensure that at least one Dewatering Feed Pump is in working order for each GDD/BFP 
planned to be used; and the manual valves are correctly positioned to direct sludge to the 
desired GDD/BFP 

 Ensure that at least one GDD and BFP pair are in working order, including the actuated feed 
and service water valves 

 Ensure that Washwater Pump Station is available for belt washing 

 Ensure that compressed air is available for belt tensioning and belt tracking 

 Ensure all inspection hatches and covers are CLOSED. 

 Ensure the DWAS Buffer Tank Mixer and Dewatering Macerator are in working order. 

 Enable all equipment and valves. 

17.13.2. Planned Shut Down 

It is possible to take one GDD/BFP offline for short periods of time, during which the second 
GDD/BFP can be operated for longer durations, assuming it is available. 

Also, by allowing the liquid level in the digester to vary, it is possible to store some sludge in the 
digester if not all of the sludge can be dewatered. However, close attention will need to be paid to 
both the operating level in the digester and the mixed liquor concentration in the bioreactor and 
MBR. 
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Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

17.13.3. Emergency Shut Down 

In the event of a complete power failure, all equipment will cease operation.  

It will restart at the next Operator set time of day, assuming power has been restored by then. 
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18. Alum Storage and Dosing 

18.1. Process Description 

Alum is used to remove phosphorus by chemical precipitation. Alum dosing is undertaken to 
remove excess phosphorus remaining after biological phosphorous removal to ensure that the 
required effluent TP concentration is met. 

Alum is dosed at four locations: 

 The Oxidation Ditch Aerobic Pass 

 The Swing Zone 1 

 The Final Anoxic Zone 

 The Aerobic Digester, Digester Zone 1 (Anoxic) 

Two Alum Storage Tanks are provided in a bund with two chemical dosing pump skids mounted 
alongside. Alum is received from tanker truck which is parked in the common chemical unloading 
bay. 

Two dosing skids are provided each with duty and standby dosing pumps. The first dosing skid 
supplies Alum to the Bioreactor dosing locations, the second dosing skid supplies Alum to the 
Aerobic Digester. All discharge lines are encapsulated in a larger pipe and are drained back to a 
sump at the lowest point. A probe senses any drainage of chemical to the sump. Control of dosing 
location at the bioreactor is provided by solenoid valves. Where two or more bioreactor locations 
are to be dosed, dosing rate may be crudely controlled by throttling the manual valves at the 
relevant location. It is not typically intended to dose Alum at more than one bioreactor location 
simultaneously. 

18.2. Reference Drawings 

18.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-1236  Chemical Delivery Area Pipework and Spill Tank Details  

18.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-3000-3040 Alum Storage and Dosing Plan  
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Drawing Number Description 

IW-GDSTP-4A-MEC-3000-3041 Alum Storage and Dosing Sections and Details  

  

18.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations  

IW-GDSTP-4A-ELE-3000-6461 Alum Storage Unloading Panel SHT 1 

IW-GDSTP-4A-ELE-3000-6462 Alum Storage Unloading Panel SHT 2 

IW-GDSTP-4A-ELE-3000-6463 Alum Storage Unloading Panel SHT 3 

PLC Terminations PNL-3090-010, PNL-0590-010 

IW-GDSTP-4A-ELE-0590-6201 PNL-0590-010-Biorector Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0590-6202 PNL-0590-010-Biorector Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0590-6301 PNL-0590-010-Biorector Rio I/O Rack 8 Slot 4 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6302 PNL-0590-010-Biorector Rio I/O Rack 8 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-0590-6303 PNL-0590-010-Biorector Rio I/O Rack 8 Slot 5 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-0590-6304 PNL-0590-010-Biorector Rio I/O Rack 8 Slot 5 Termination 
Diagram 

IW-GDSTP-4A-ELE-0590-6342 PNL-0590-010-Biorector Rio I/O Field Device Termination 
Diagram- SHT 2 

IW-GDSTP-4A-ELE-3090-6201 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram 
Sheet 1 

IW-GDSTP-4A-ELE-3090-6202 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram 
Sheet 2 

IW-GDSTP-4A-ELE-3090-6301 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 4 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6302 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 4 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6303 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 5 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6304 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 5 
Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A-ELE-3090-6305 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 6 Power 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6306 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 6 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6307 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 7 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6308 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 8 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6309 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 9 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6310 PNL-3090-010-Chemical Dosing Rio I/O Rack 16 Slot 10 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6312 PNL-3090-010-Chemical Dosing Rio I/O Rack 17 Slot 4 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6313 PNL-3090-010-Chemical Dosing Rio I/O Rack 17 Slot 5 
Termination Diagram 

IW-GDSTP-4A-ELE-3090-6341 PNL-3090-010-Chemical Dosing Rio I/O Field Device 
Termination Diagram – SHT 1 

IW-GDSTP-4A-ELE-3090-6342 PNL-3090-010-Chemical Dosing Rio I/O Field Device 
Termination Diagram – SHT 2 

IW-GDSTP-4A-ELE-3090-6343 PNL-3090-010-Chemical Dosing Rio I/O Field Device 
Termination Diagram – SHT 3 

IW-GDSTP-4A-ELE-3090-6344 PNL-3090-010-Chemical Dosing Rio I/O Field Device 
Termination Diagram – SHT 4 

IW-GDSTP-4A-ELE-3090-6346 PNL-3090-010-Chemical Dosing Rio I/O Field Device 
Termination Diagram – SHT 6 

18.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5290 Truck Unloading Bund 

IW-GDSTP-4A-PRO-3000-5220 Alum Storage and Dosing 

IW-GDSTP-4A-PRO-0400-5200 Digestion – Sheet 1 

IW-GDSTP-4A-PRO-0500-5141 Bioreactor 1 – Sheet 2 

IW-GDSTP-4A-PRO-0500-5143 Bioreactor 1 – Sheet 4 
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18.3. Equipment  

18.3.1. Controlled Equipment 

Tag Name Description 

PU-3010-010 Alum Dosing Pump 1 

PU-3010-020 Alum Dosing Pump 2 

PU-3010-030 Alum Dosing Pump 3 

PU-3010-040 Alum Dosing Pump 4 

SN-3010-010 Service Water Dilution Solenoid Valve 1 

SN-3010-020 Service Water Dilution Solenoid Valve 2 

SN-0510-006 Alum Dosing Location 1 Solenoid Valve (Oxidation Ditch Aerobic Pass) 

SN-0510-003 Alum Dosing Location 2 Solenoid Valve (Swing Zone 1) 

SN-0510-005 Alum Dosing Location 3 Solenoid Valve (Final Anoxic Zone) 

18.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-3010-010 Alum Storage Tank 1 

TK-3010-020 Alum Storage Tank 2 

TK-3010-150 Alum Leak Sump 1 

TK-0440-011 Alum Digester Dosing Leak Sump 

TK-0510-102 Alum Bioreactor Dosing Leak Sump 

BND-1000-020 Alum & Caustic Truck Unloading Bund 

TK-1000-020 Alum & Caustic Truck Bund Spill Tank 

BND-3010-010 Alum Bund 

STR-3010-031 Alum Strainer 1 

STR-3010-032 Alum Strainer 2 

SSH-3010-001 Alum Bund Safety Shower 

CCL-3010-010 Alum Dosing  Calibration Cylinder 

DMP-3010-150 Alum Dosing Skid 1 Pulsation Dampener 

DMP-3010-350 Alum Dosing Skid 2 Pulsation Dampener 

VPR-3010-001 Safety Shower Pressure Reducing Valve 
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Tag Name Description 

VPS-3010-150 Alum Dosing Pressure Sustaining Valve 1 

VPS-3010-350 Alum Dosing Pressure Sustaining Valve 2 

VPR-3010-010 Service Water Dilution Pressure Reducing Valve 1 

VPR-3010-020 Service Water Dilution Pressure Reducing Valve 2 

STR-3010-010 Service Water Dilution Strainer 1 

STR-3010-020 Service Water Dilution Strainer 2 

VPF-3010-100 Alum Dosing Pump 1 Pressure Relief Valve 

VPF-3010-200 Alum Dosing Pump 2 Pressure Relief Valve 

VPF-3010-300 Alum Dosing Pump 3 Pressure Relief Valve 

VPF-3010-400 Alum Dosing Pump 4 Pressure Relief Valve 

Various Valves 

18.3.3. Instrumentation 

Tag Name Description 

FIT-3010-150 Bioreactor Alum Dosing Flow Indicating Transmitter 

FI-3010-030 Alum Dosing Pump 3 Flow Indicator 

FI-3010-040 Alum Dosing Pump 4 Flow Indicator 

LIT-3010-010 Alum Storage Tank 1 Level Indicating Transmitter 

LS-3010-010 Alum Storage Tank 1 Level (High-High) 

LS-3010-011 Alum Storage Tank 1 Level Switch (Low) 

LIT-3010-020 Alum Storage Tank 2 Level Indicating Transmitter 

LS-3010-020 Alum Storage Tank 2 Level (High-High) 

LS-3010-021 Alum Storage Tank 2 Level Switch (Low) 

LS-3010-014 Alum Bund Level Switch (High-High) 

PS-3010-001 Alum Bund Safety Shower Pressure Switch (Low) 

FS-3010-010 Service Water Dilution Flow Switch 1 (High) (Rotameter) 

FS-3010-011 Service Water Dilution Flow Switch 2 (Low) 

FS-3010-020 Service Water Dilution Flow Switch 3 (High) (Rotameter) 

FS-3010-021 Service Water Dilution Flow Switch 4 (Low) 

LS-3010-150 Alum Leak Sump Tank Level Switch (High) 
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Tag Name Description 

LS-0510-102 Alum Bioreactor Dosing Leak Sump Level Switch (High) 

LS-0440-011 Alum Digester Dosing Leak Sump Level Switch (High) 

FS-0510-006 Alum Dosing Location 1 (Oxidation Ditch Aerobic Pass) Flow Switch (Low) 

FS-0510-003 Alum Dosing Location 2 (Swing Zone 1) Flow Switch (Low) 

FS-0510-005 Alum Dosing Location 3 (Final Anoxic Zone) Flow Switch (Low) 

LG-3010-010 Alum Storage Tank 1 Visual Level Gauge 

LG-3010-020 Alum Storage Tank 2 Visual Level Gauge 

FI-3010-011 Alum Dosing Skid 1 Pressure Relief Flow Indicator 

FI-3010-012 Alum Dosing Skid 2 Pressure Relief Flow Indicator 

FI-3010-013 Service Water Dilution Rotameter 1 Flow Indicator  

FI-3010-021 Service Water Dilution Rotameter 2 Flow Indicator 

PG-3010-150 Bioreactor Alum Dosing Header Pressure Gauge 

PG-3010-010 Bioreactor Service Water Dilution Pressure Gauge 

PG-3010-020 Digester Service Water Dilution Pressure Gauge 

PG-3010-350 Digester Alum Dosing Header Pressure Gauge 

LS-1000-020 Alum & Caustic Truck Bund Spill Tank Level Switch (High-High) 

18.4. Equipment and Functionality Description 

There are two Alum Dosing Pumps in duty/standby configuration that are dedicated to the 
Bioreactor and two Alum Dosing Pumps in duty/standby configuration that are dedicated to the 
Aerobic Digester. All of the dosing locations within the Bioreactor (Oxidation Ditch Aeration 
Zone, Swing Zone 1 and Final Anoxic Zone) have their own dedicated dosing solenoid valve. 

The Alum Storage Tanks (TK-3010-010/020) sit within the Alum Bund (BND-3010-010) and store 
Alum for the dosing pumps. 

The Alum Bund is equipped with a safety shower (SSH-3010-001), with a pressure switch (PS-
3010-001) to indicate if there is insufficient pressure to correctly operate the shower. 

18.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
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active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

18.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

18.7. Operation in Auto 

18.7.1. Alum Storage 

The two Alum Storage Tanks (TK-3010-010/020) each has separate valves and instrumentation. 
Alum can be drawn from either tank individually, or from both tanks simultaneously. To withdraw 
Alum from either tank individually the Operator must correctly adjust the manual valves associated 
with both Alum Storage Tanks and also set on SCADA which tank is the duty tank to be used to 
supply the dosing pumps. It is normal practice to draw Alum from only one tank, however the 
Operator can select on SCADA (and set the manual valves) to withdraw Alum from both tanks 
simultaneously. Setting the correct status for each tank on SCADA is required to ensure that the 
correct level instruments are used for control of the dosing pumps. The Operator will need to select 
via SCADA one of the following two states: 

 The tank used to feed dosing pumps; and 

 Tank isolated from dosing pumps. 

There are four Alum Storage Tank selection combinations that can be selected by the Operator via 
the SCADA. These combinations are as follows:  

 Alum Storage Tank 1 (TK-3010-010) selected to feed dosing pumps. Alum Storage Tank 2 
(TK-3010-020) isolated from dosing pumps; 

 Alum Storage Tank 2 (TK-3010-020) selected to feed dosing pumps. Alum Storage Tank 1 
(TK-3010-010) isolated from dosing pumps; 

 Both Alum Storage Tank 1 and 2 selected to feed dosing pumps; or  

 No Alum Storage Tank selected to feed dosing pumps.  

These Alum Storage Tank selection combinations and the associated control requirements are 
detailed in Sections 18.7.1.1, 18.7.1.2 and 18.7.1.3. 

An alarm will be raised and all of the Alum Dosing Pumps (PU-3010-010/020/030/040) will be 
stopped if the Alum Leak Sump Level Switch (LS-3010-150) triggers high level, indicating that a 
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leak may have occurred in the Alum dosing pipework. The pumps will be inhibited from starting 
until the alarm is reset. 

The volume of Alum dosed by each pump will be calculated and summed to provide the following: 

 The daily Alum usage for the Bioreactor, based on Alum Dosing Pumps 1 and 2 (PU-3010-
010/020); 

 The daily Alum usage for the Digester, based on Alum Dosing Pumps 3 and 4 (PU-3010-
030/040); and 

 The daily total Alum usage, based on all Alum Dosing Pumps (PU-3010-010/020/030/040). 

18.7.1.1. Alum Storage Tank 1 Selected as Duty 

If Alum Storage Tank 1 (TK-3010-010) is selected to feed the dosing pumps and Alum Storage 
Tank 2 (TK-3010-020) is to be isolated from the dosing pumps, the following level instruments 
ONLY will be used for control of the dosing pumps.  

Tag Name Instrument Name 

LIT-3010-010 Alum Storage Tank 1 Level Indicating Transmitter 

LS-3010-010 Alum Storage Tank 1 Level Switch (High High) 

LS-3010-011 Alum Storage Tank 1 Level Switch (Low 

 
For Alum Storage Tank 1, selected as feeding the dosing pumps, the following actions occur:  

 If the level, as measured by the Alum Storage Tank 1 Level Indicating Transmitter (LIT-
3010-010), drops below a set level (Pump Cutout Level) or the Alum Storage Tank 1 Level 
Switch (LS-3010-011) triggers low level, all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset. 

The following control functions are provided for both Alum Storage Tank 1 and 2 regardless of 
which tank has been selected as the duty tank for supply to the dosing pumps: 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of Alum or to switch chemical tanks (if only one tank is being 
used); 

 If the liquid level in either of the Alum Storage Tanks, as measured by their respective Alum 
Storage Tank Level Indicating Transmitters (LIT 3010-010/020), decreases by more than an 
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Operator set value (Level Change) in a set time (Level Change Time), a Change in Level 
alarm will be raised. This could indicate leakage or gross failure of the tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), increases above a set level (High Level) or the Alum Storage Tank Level Switch 
(LS-3010-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Alum Storage Tank and will cut-off power 
to the power outlet for the tanker truck pump. 

18.7.1.2. Alum Storage Tank 2 Selected as Duty 

If Alum Storage Tank 2 (TK-3010-020) is selected to feed the dosing pumps and Alum Storage 
Tank 1 (TK-3010-010) is to be isolated from the dosing pumps, the following level instruments 
ONLY will be used for control of the dosing pumps.  

Tag Name Instrument Name 

LIT-3010-020 Alum Storage Tank 2 Level Indicating Transmitter 

LS-3010-020 Alum Storage Tank 2 Level Switch (High High) 

LS-3010-021 Alum Storage Tank 2 Level Switch (Low) 

 

For Alum Storage Tank 2, selected as feeding the dosing pumps, the following actions occur:  

 If the level, as measured by the Alum Storage Tank 2 Level Indicating Transmitter (LIT-
3010-020), drops below a set level (Pump Cutout Level) or the Alum Storage Tank 2 Level 
Switch (LS-3010-021) triggers low level, all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset. 

Similar to that outlined in Section 18.7.1.1 above, the following control functions are provided for 
both Alum Storage Tank 1 and 2 regardless of which tank has been selected as the duty tank to 
supply the dosing pumps: 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of Alum or to switch chemical tanks (if only one tank is being 
used); 

 If the liquid level in either of the Alum Storage Tanks, as measured by their respective Alum 
Storage Tank Level Indicating Transmitters (LIT 3010-010/020), decreases by more than an 
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Operator set value (Level Change) in a set time (Level Change Time), a Change in Level 
alarm will be raised. This could indicate leakage or gross failure of the tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), increases above a set level (High Level) or the Alum Storage Tank Level Switch 
(LS-3010-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Alum Storage Tank and will cut-off power 
to the power outlet for the tanker truck pump. 

18.7.1.3. Alum Storage Tank 1 and 2 Selected as Duty 

When both Alum Storage Tanks are selected to feed the dosing pumps, the following actions occur:  

 If the level, as measured by either Level Indicating Transmitters (LIT-3010-010/020), drops 
below a set level (Pump Cutout Level) or either Alum Storage Tank Level Switches (LS-
3010-011/021) triggers low level, all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of Alum; 

 If the liquid level in either of the Alum Storage Tanks (TK-3010-010/020), as measured by 
their respective Alum Storage Tank Level Indicating Transmitters (LIT 3010-010/020), 
decreases by more than an Operator set value (Level Change) in a set time (Level Change 
Time), a Change in Level alarm will be raised. This could indicate leakage or gross failure of 
a tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3010-
010/020), increases above a set level (High Level) or the Alum Storage Tank Level Switch 
(LS-3010-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Alum Storage Tank and will cut-off power 
to the power outlet for the tanker truck pump. 

 

The Alum Dosing Pumps (PU-3010-010/020/030/040) will be inhibited from operating (and an 
alarm is raised) if neither of the Alum Storage Tanks are selected as a duty tank. 

18.7.2. Alum Dosing - Overview 

There are two sets of Alum Dosing Pumps, both with duty/standby pump in each set, for dosing to 
the following processes: 
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 The Bioreactor (PU-3010-010/020) with three possible dosing locations: 

 Oxidation Ditch Aerobic Pass; 

 Swing Zone 1; 

 Final Anoxic Zone; 

 The Digester Anoxic Zone (PU-3010-030/040). 

The Operator can select the Process Operating Modes separately for dosing Alum to the Bioreactor 
and the Digester.  

The Bioreactor Alum Dosing Pumps (PU-3010-010/020) are provided with a sigle Flow Indicating 
Transmitter (FIT-3010-150) for dosing flow rate indication.  

Each of the Digester Alum Dosing Pumps (PU-3010-040/050) is equipped with a Flow Indicator 
(FI-3010-030/040) for dosing flow rate indication. Flow detection is not indicated, except as a 
dosing flow rate. 

Operation of the Alum Dosing System is set based on experience of how well the EBPR plant 
removes phosphorus – the aim being to minimise the amount of Alum used to meet the phosphorus 
requirement in the treated water.  It is expected that the Alum dose required shall vary seasonally. 

18.7.3. Alum Dosing to Bioreactor 

Bioreactor Alum Dosing Pumps (PU-3010-010/020) dose alum to one of three locations in the 
Bioreactor. The pumps operate in a duty/standby configuration with the duty order rotated at an 
Operator nominated time of day (TOD 1). A manual duty selector is also provided which allows the 
Operator to manually set the duty order of the Bioreactor Alum Dosing Pumps. When the duty 
selector has been placed in manual the automatic time of day change over will not occur. 

The Alum dosing pumps operate in one of four Process Operating Modes: 

 Flow Pacing; 

 Ortho-P Trimming; 

 Preset Flow; or 

 Hourly Schedule. 

A requirement for Flow Pacing mode is that the Bioreactor Feed Flow Average signal (Section 
5.7.5.2) is available. If Flow Pacing mode is selected and the Bioreactor Feed Flow Average signal 
becomes unavailable, the Process Operating Mode will automatically switch to Hourly Schedule 
mode. 
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Ortho-P Trimming mode is similar to the Flow Pacing mode, however it uses the measured 
Phosphate concentration to modulate the dosing rate of Alum to the bioreactor. This mode requires 
the Bioreactor Feed Flow Average signal and the MBR Permeate Orthophosphate Analyser (AIT-
0600-001) (Section 8.7.8.3) to be available. If Ortho-P mode is selected and AIT-0600-001 
becomes unavailable, the Process Operating Mode will automatically switch to Flow Pacing mode. 
If Ortho-P mode is selected and the Bioreactor Feed Flow Average signal becomes unavailable, the 
Process Operating Mode will automatically switch to Hourly Schedule mode. 

In all Auto Modes if the Bioreactor Alum Flow Indicating Transmitter (FIT-3010-150) is 
unavailable, the speed of the Alum Dosing Pumps 1 and 2 (PU-3010-010/020) is determined from a 
lookup table that relates the Alum flowrate to the pump speed (Section 18.7.3.5).  

The Operator can select one, two or all three of the possible dosing locations in the bioreactor via 
SCADA: 

 The aerobic portion of the Oxidation Ditch (TK-0510-050) which will open Dosing Location 
1 Solenoid Valve (SN-0510-006); 

 Swing Zone 1 (TK-0510-100) which will open Dosing Location 2 Solenoid Valve (SN-0510-
003); and/or 

 Final Anoxic Zone  (TK-0510-120) which will open Dosing Location 3 Solenoid Valve (SN-
0510-005) 

The appropriate Alum Dosing Location Solenoid Valve/s (SN-0510-003/005/006) for Zones 
selected for dosing will open when the duty dosing pump is started. It should be noted that if more 
than one dosing location is selected, the flow split of Alum to the various locations will need to be 
achieved by manually adjusting isolation valves at each dosing location. The solenoid is closed 
when the duty dosing pump is stopped. 

A flow switch (FS-0510-003/005/006) is provided upstream of each of the Alum Dosing Location 
Solenoid Valves. These are used to raise a dosing location alarm if no flow is detected at any 
dosing location that has been selected whilst Alum is being dosed, as follows: 

 A Bioreactor Alum Dosing Location fault – no flow detected at Swing Zone 1 alarm will be 
triggered if flow is not detected by the flow switch (FS-0510-003) after a set time (Location 
Valve Delay) after opening the solenoid valve (SN-0510-003); 

  A Bioreactor Alum Dosing Location fault – no flow detected at Final Anoxic Zone alarm 
will be triggered if flow is not detected by the flow switch (FS-0510-005) after a set time 
(Location Valve Delay) after opening the solenoid valve (SN-0510-005) ; 

 A Bioreactor Alum Dosing Location fault – no flow detected at Bioreactor Oxidation Ditch 
alarm will be triggered if flow is not detected by the flow switch (FS-0510-006) after a set 
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time (Location Valve Delay) after opening the solenoid valve (SN-0510-006). 
 

The flow switches (FS-0510-003/005/006) will also be used to raise a dosing location alarm if flow 
is detected as follows: 

 A Bioreactor Alum Dosing Location fault – flow detected at Swing Zone 1 alarm will be 
raised if flow is detected by the flow switch (FS-0510-003) after a set time (Location Valve 
Delay) after closing the solenoid valve (SN-0510-003); 

 A Bioreactor Alum Dosing Location fault – flow detected at Final Anoxic Zone alarm will be 
raised if flow is detected by the flow switch (FS-0510-005) after a set time (Location Valve 
Delay) after closing the solenoid valve (SN-0510-005); 

 A Bioreactor Alum Dosing Location fault – flow detected at Bioreactor Oxidation Ditch 
Aerobic Pass alarm will be raised if flow is detected by the flow switch (FS-0510-006) after a 
set time (Location Valve Delay) after closing the solenoid valve (SN-0510-006).  

When dosing to the Bioreactor is initiated, the duty Alum Dosing Pump (PU-3010-010/020) will be 
started and the Service Water Dilution Solenoid Valve 1 (SN-3010-010) will open. 

 An alarm will be raised if no flow is detected by the Alum Dosing Pump Flow Indictor (FIT-
3010-150) for a set delay (Pump Start Delay) after starting the duty Alum Dosing Pump (PU-
3010-010/020); 

 An alarm will be raised if flow (Alum Bioreactor Leak Flow) is detected by the Alum Dosing 
Pump Flow Indictor (FIT-3010-150) for a set delay (Pump Stop Delay) after stopping the 
pump. The FIT-3010-150 has a filtered feedback for PID control; 

 A low dilution flow alarm will be raised if the Service Water Dilution Flow Switch 2 (FS-
3010-011) is triggered for a set delay (Valve Delay) after opening the Service Water Dilution 
Solenoid Valve 1 (SN-3010-010); 

 A high dilution flow alarm will be raised if the Service Water Dilution Flow Switch 1 (FS-
3010-010) is triggered at any time; 

 An alarm will be raised and the dosing pumps (PU-3010-010/020) will be stopped if Alum 
Bioreactor Dosing Leak Sump Level Switch is triggered (LS-0510-102).  

When Alum dosing is no longer required due to either low alum demand or shutdown of all 
the dosing locations in the Bioreactor, the operating Alum Dosing Pump (PU-3010-010/020) will 
stop and the last remaining dosing location valve (SN-0510-003/005/006) will remain open. After 
an Operator set delay (Flush Duration 1) the Service Water Dilution Solenoid Valve 1 (SN-3010-
010) and dosing location valve (SN-0510-003/005/006) will close. This delay allows chemicals to 
be flushed from the dosing lines. If during the delay Alum dosing is restarted, the Service Water 
Dilution Solenoid Valve 1 (SN-3010-010) remains open and the flush duration timer is reset. 
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The daily volume of alum that is dosed to the bioreactor is totalised from the Alum Dosing Pump 
Flow Indictor (FIT-3010-150). If FIT-3010-150 fails, the daily volume is calculated from the 
lookup table for the Bioreactor Alum Dosing Pumps (Section 18.7.3.5). 

An alarm is raised if the volume of alum dosed to the Bioreactor in any day reaches an Operator set 
limit (Max Daily Bioreactor Volume). 

18.7.3.1. Flow Pacing 

In this mode, the Operator selects the amount of Alum (AlumVol_1) to be dosed per ML of 
screened sewage flow to the bioreactor as measured by the Bioreactor Feed Flow Average (Section 
5.7.5.2): 

AlumDoseFlow 1 = AlumVol_1 x Bioreactor Feed Flow Average x 3.6 / 1000 

Where AlumDoseFlow 1 is the required flow rate of Alum to the Bioreactor (in L/hr), AlumVol_1 is 
the Operator selected amount of Alum to be dosed per ML of Bioreactor inflow (L/ML) (Weekday 
AlumVol_1 to Weekday AlumVol_24, Saturday AlumVol_ 1 to Saturday AlumVol_24, and Sunday 
AlumVol_1 to Sunday AlumVol_24), and Bioreactor Feed Flow Average is the time weighted 
average feed flow rate to the Bioreactor (L/s). 

There are three separate schedules for periods of the week as follows: 

 Weekday (Weekday AlumVol_1 to Weekday AlumVol_24); 

 Saturday (Saturday AlumVol_ 1 to Saturday AlumVol_24); 

 Sunday (Sunday AlumVol_1 to Sunday AlumVol_24). 

The required schedule will be initiated at 12:00am on the respective day. 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 1) which will prevent excessive dosing of Alum during wet weather flows: 

AdoptedAlumFlow 1 = Minimum (AlumDoseFlow 1, MaxAlumFlow 1) 

The alum flow rate is measured by FIT-3010-150 and the speed of the duty Alum Dosing Pump 
(PU-3010-010/020) is modulated by feedback PID control loop to meet the AdoptedAlumFlow1 
alum flow setpoint. If the AdoptedAlumFlow1 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 1 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.3.6). 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 492 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 479 

18.7.3.2. Ortho-P Trimming 

In this mode the Operator selects the dose of Alum (TrimAlumVol_1) to be dosed relative to the 
Bioreactor Feed Flow Average (Section 5.7.5.2). The Bioreactor Feed Flow Average is adjusted 
by a factor (TrimAlum Factor) which is multiplied by the difference between the measured 
Phosphate concentration (AIT-0600-001) (Section 8.7.8.3) and the target Ortho-phosphate 
concentration (Target Ortho-P). 

AlumDoseFlow 1 = (TrimAlumVol_1 +( TrimAlum Factor x (Measured Ortho-P – Target Ortho-
P))) x Bioreactor Feed Flow Average x 3.6 / 1000 

Where AlumDoseFlow 1 is the required flowrate of Alum to the Bioreactor (L/hr), TrimAlumVol_1 
is the Operator selected amount of Alum to be dosed per ML of bioreactor inflow (L/ML) 
(Weekday TrimAlumVol_1, Saturday TrimAlumVol_ 1, and Sunday TrimAlumVol_1), Measured 
Ortho-P is the measured Phosphate concentration (AIT-0600-001) (Section 8.7.8.3), Target Ortho-
P is the Operator set target Phosphate concentration for control of the trimming and Bioreactor 
Feed Flow Average is the time weighted average feed flow rate to the Bioreactor (L/s). 

There are three separate schedules for periods of the week as follows: 

 Weekday (Weekday TrimAlumVol_1); 

 Saturday (Saturday TrimAlumVol_ 1); 

 Sunday (Sunday TrimAlumVol_1). 

The required schedule will be initiated at 12:00am on the respective day. 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 1) which will prevent excessive dosing of Alum during wet weather flows: 

AdoptedAlumFlow 1 = Minimum (AlumDoseFlow 1, MaxAlumFlow 1) 

The alum flow rate is measured by FIT-3010-150 and the speed of the duty Alum Dosing Pump 
(PU-3010-010/020) is modulated by feedback PID control loop to meet the AdoptedAlumFlow1 
alum flow setpoint. If the AdoptedAlumFlow1 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 1 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.3.6). 

18.7.3.3. Preset Flow 

In Preset Flow mode a constant Alum flow rate is specified by the Operator. There are three 
separate preset flows for periods of the week as follows: 
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 Weekday (Preset Weekday Alum Flow 1); 

 Saturday (Preset Saturday Alum Flow 1); 

 Sunday (Preset Sunday Alum Flow 1). 

The preset flow (Preset Alum Flow 1) shall be equal to the above setpoints for the respsective 
periods. The respective preset flow shall be initiated at 12:00am on the respective day. 

It is possible for the Operator to set a zero value for the alum flow which will stop alum dosing. 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 1) which will prevent excessive dosing of Alum during wet weather flows: 

AdoptedAlumFlow 1 = Minimum (Preset Alum Flow 1, MaxAlumFlow 1) 

The alum flow rate is measured by FIT-3010-150 and the speed of the duty Alum Dosing Pump 
(PU-3010-010/020) is modulated by feedback PID control loop to meet the AdoptedAlumFlow1 
alum flow setpoint. If the AdoptedAlumFlow1 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 1 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.3.6). 

18.7.3.4. Hourly Schedule 

In the Hourly Schedule Mode the Alum flow rate set point is specified for each hour (Weekday 
Alum Flow 1 to Weekday Alum Flow 24, Saturday Alum Flow 1 to Saturday Alum Flow 24, and 
Sunday Alum Flow 1 to Sunday Alum Flow 24).  

There are three separate schedules for periods of the week as follows: 

 Weekday (Weekday Alum Flow 1 to Weekday Alum Flow 24); 

 Saturday (Saturday Alum Flow 1 to Saturday Alum Flow 24); 

 Sunday (Sunday Alum Flow 1 to Sunday Alum Flow 24). 

The required schedule will be initiated at 12:00am on the respective day. 

It is possible for the Operator to set a zero value for the alum flow which will stop alum dosing. 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 1) which will prevent excessive dosing of Alum during wet weather flows: 

AdoptedAlumFlow 1 = Minimum (Alum Flow 1 to Alum Flow 24, MaxAlumFlow 1) 

The alum flow rate is measured by FIT-3010-150 and the speed of the duty Alum Dosing Pump 
(PU-3010-010/020) is modulated by feedback PID control loop to meet the AdoptedAlumFlow1 
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alum flow setpoint. If the AdoptedAlumFlow1 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 1 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.3.6). 

18.7.3.5. Bioreactor Alum Dosing Lookup Table 

If the Alum Bioreactor Dosing Flow Indicating Transmitter (FIT-3010-150) fails a lookup table is 
used to determine the required speed of the Alum Dosing Pumps dosing to the Bioreactor (PU-
3010-010/020) to achieve the setpoint flow AdoptedAlumFlow 1.  

A lookup table based on five setpoints is given shown below. The speed setpoint values are PLC 
programmed (Bioreactor Speed 1 to Bioreactor Speed 5) along with the flow per pump (Bioreactor 
Flow 1 to Bioreactor Flow 5). The Alum Dosing Pump setpoints detailed in the table below have 
been provided in Section 18.9 below. 

The SCADA will determine the required pump speed to achieve a given flow by interpolating of 
the values in the lookup table. 

Alum Flow (L/hr) Alum Pump Speed (%) 

Bioreactor Flow 1 Bioreactor Speed 1 

Bioreactor Flow 2 Bioreactor Speed 2 

Bioreactor Flow 3 Bioreactor Speed 3 

Bioreactor Flow 4 Bioreactor Speed 4 

Bioreactor Flow 5 Bioreactor Speed 5 

 

18.7.3.6. Minimum Alum Dosing Pump Speed for Bioreactor 

If the required Alum flow rate to the Bioreactor is less than the minimum pump flow rate, the duty 
dosing pump (PU-3010-010/020) will cycle on and off at the minimum pump speed as outlined 
below: 

The duty Alum Dosing Pump (PU-3010-010/020) will operate for a set On Time (OnTime 1) and 
then switch off for a set Off Time (OffTime 1). The sum of the On Time and Off Time will equal an 
Operator set time (Cycle Time 1). The On Time and Off Time will be determined by the SCADA as 
follows: 

OnTime 1= Cycle Time 1 / [1 + (MinFlow 1 – AdoptedAlumFlow 1) / AdoptedAlumFlow 1] 

OffTime 1= Cycle Time 1 – OnTime 1 
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Where OnTime 1 is the time for which the pump will run (min), Cycle Time 1 is the Operator 
entered value for the sum of OnTime 1 and OffTime 1 (min), MinFlow 1 is the flow at the minimum 
speed of the Duty Alum Dosing Pump (L/hr), AdoptedAlumFlow 1 is the setpoint flowrate for the 
dosing pump as per the selected Auto Mode (L/hr), and OffTime 1 is the time for which the pump 
will be off (min). 

Since the value for the setpoint Alum flow (AdoptedAlumFlow 1) can change over time, the 
following steps are to be followed: 

 If the pump is running and the setpoint flow (AdoptedAlumFlow 1) is less than MinFlow1, 
the timer (Timer 1) is started The OnTime 1 and OffTime 1 are continuously calculated by the 
SCADA; 

 If during this time the target flow exceeds MinFlow1, Timer 1 will be reset and the Alum 
Dosing Pump will continue running as per the selected Auto Mode; 

 Once the Timer 1 exceeds OnTime 1, the Alum Dosing Pump will stop and Timer 1 is reset. 
A second timer (Timer 2) is then started; 

 The Alum Dosing Pump is stopped until Timer 2 exceeds OffTime 1 and then will restart. 
The cycled is continued if the AdoptedAlumFlow 1 is less than MinFlow1. 

18.7.4. Alum Dosing to Aerobic Digester 

The Digester Alum Dosing Pumps (PU-3010-030/040) dose alum to the Aerobic Digester. The 
pumps operate in a duty/standby configuration with the duty order rotated at an Operator 
nominated time of day (TOD 2). A manual duty selector is also provided which allows the Operator 
to manually set the duty order of the Digester Alum Dosing Pumps. When the duty selector has 
been placed in manual the automatic time of day change over will not occur. 

The Alum dosing pumps operate in one of three Process Operating Modes: 

 Flow Pacing; 

 Preset Flow; or 

 Hourly Schedule. 

A requirement for Flow Pacing mode is that the WAS/Scum Flow Indicating Transmitter (FIT-
0530-010) (Section 8.7.8.1) is available. If Flow Pacing mode is selected and FIT-0530-010 
becomes unavailable, the Process Operating Mode will automatically switch to Hourly Schedule 
mode. 
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In all Auto Modes if the Digester Alum Pump Flow Indicator Signal (FI-3010-030/040) is 
unavailable, the speed of the Alum Dosing Pumps 3 and 4 (PU-3010-030/040) is determined from a 
lookup table that relates the Alum flowrate to the pump speed (Section 18.7.4.4).  

When dosing to the Digester is initiated, the duty Alum Dosing Pump (PU-3010-030/040) will be 
started and the Service Water Dilution Water Solenoid Valve 2 (SN-3010-020) will open: 

 An alarm will be raised if no flow is detected by the Alum Dosing Pump Flow Indictor (FI-
3010-030/040) for a set delay (Pump Start Delay) after starting the duty Alum Dosing Pump 
(PU-3010-030/040); 

 An alarm will be raised if flow (Alum Digester Leak Flow) is detected by the Alum Dosing 
Pump Flow Indictor (FI-3010-030/040) for a set delay (Pump Stop Delay) after stopping the 
pump. The FI-3010-030/040 has a filtered feedback for PID control; 

 A low dilution flow alarm will be raised if the Service Water Dilution Flow Switch 4 (FS-
3010-021) is triggered for a set delay (Valve Delay) after opening the Service Water Dilution 
Solenoid Valve (SN-3010-020); 

 A high dilution flow alarm will be raised if the Service Water Dilution Flow Switch 3 (FS-
3010-020) is triggered at any time; 

 An alarm will be raised and the dosing pumps (PU-3010-030/040) will be stopped if Alum 
Digester Dosing Leak Sump Level Switch is triggered (LS-0440-011) or the Alum Leak 
Sump 1 Level Switch is triggered (LS-3010-150). The dosing pumps will restart once the 
level switch signal is deactivated.  

When Alum dosing is no longer required, the operating Alum Dosing Pump (PU-3010-030/040) 
will stop and after an Operator set delay (Flush Duration 2) the Service Water Dilution Solenoid 
Valve 2 (SN-3010-020) will close. This delay allows chemicals to be flushed from the dosing lines. 
If during the delay Alum dosing is restarted, the Service Water Dilution Solenoid Valve 2 (SN-
3010-020) remains open and the flush duration timer is reset. 

The Digester alum flow rate is totalised to provide a daily volume. An alarm is raised if the volume 
of alum dosed to the Digester in any day reaches an Operator set limit (Max Daily Digester 
Volume). 

18.7.4.1. Flow Pacing 

In this mode the Operator selects the amount of Alum (AlumVol_2) to be dosed per ML of Digester 
feed flow.  The Digester feed flow (the WAS/Scum Flow) is measured by FIT-0530-010 (Section 
8.7.8.1): 

AlumDoseFlow 2 = AlumVol_2 x MWAS Flow x 3.6 / 1000 
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Where AlumDoseFlow 2 is the required flowrate of Alum to the Digester (L/hr), AlumVol_2 is the 
Operator selected amount of Alum to be dosed per ML of Digester inflow (L/ML), and MWAS 
Flow is the time weighted average WAS/Scum Flow (Section 8.7.8.1) (L/s). 

The value of the required Alum flowrate will be limited to an Operator set maximum value 
(MaxAlumFlow 2) which will prevent excessive dosing of Alum: 

AdoptedAlumFlow2 = Minimum (AlumDoseFlow 2, MaxAlumFlow 2) 

The alum flow rate is measured by FI-3010-030/040 and the speed of the duty Alum Dosing Pump 
(PU-3010-030/040) is modulated by feedback PID control loop to meet the AdoptedAlumFlow2 
alum flow setpoint. If the AdoptedAlumFlow2 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 2 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.4.5). 

18.7.4.2. Preset Flow 

In Preset Flow mode a constant Alum flow rate is specified by the Operator (Preset Alum Flow 2).  

It is possible for the Operator to set a zero value for the alum flow which will stop alum dosing. 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 2) which will prevent excessive dosing of Alum to the Aerobic Digester: 

AdoptedAlumFlow 2 = Minimum (Preset Alum Flow 2, MaxAlumFlow 2) 

The alum flow rate is measured by FI-3010-030/040 and the speed of the duty Alum Dosing Pump 
(PU-3010-030/040) is modulated by feedback PID control loop to meet the AdoptedAlumFlow2 
alum flow setpoint. If the AdoptedAlumFlow2 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 2 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.4.5). 

18.7.4.3. Hourly Schedule 

In the Hourly Schedule Mode the Alum flow rate set point is specified for each hour (Alum Flow 
25 to Alum Flow 48). 

The value of the required Alum flow rate will be limited to an Operator set maximum value 
(MaxAlumFlow 2) which will prevent excessive dosing of Alum: 

AdoptedAlumFlow 2 = Minimum (Alum Flow 25 to Alum Flow 48, MaxAlumFlow 2) 
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The alum flow rate is measured by FI-3010-030/040 and the speed of the duty Alum Dosing Pump 
(PU-3010-030/040) is modulated by feedback PID control loop to meet the AdoptedAlumFlow2 
alum flow setpoint. If the AdoptedAlumFlow2 is less than the flow at the minimum speed of the 
Duty Alum Dosing Pump, MinFlow 2 (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 18.7.4.5). 

18.7.4.4. Digester Alum Dosing Lookup Table 

If the flow signal (FI-0310-030/040) is unavailable, a lookup table is used to determine the required 
speed of the Alum Dosing Pumps dosing to the Digester (PU-3010-030/040) to achieve the flow 
setpoint. 

A lookup table based on five setpoints is shown below. The speed setpoint values are PLC 
programmed (Digester Speed 1 to Digester Speed 5) along with the flow per pump (Digester Flow 
1 to Digester Flow 5). The Alum Dosing Pump setpoints detailed in the table below have been 
provided in Section 18.9. 

The SCADA will calculate the required pump speed to achieve a given flow by interpolating from 
the values in the lookup table. 

Alum Flow (L/hr) Alum Pump Speed (%) 

Digester Flow 1 Digester Speed 1 

Digester Flow 2 Digester Speed 2 

Digester Flow 3 Digester Speed 3 

Digester Flow 4 Digester Speed 4 

Digester Flow 5 Digester Speed 5 

 

18.7.4.5. Minimum Alum Dosing Pump Speed for Aerobic Digester 

If the required Alum flow rate to the Aerobic Digester is less than the minimum pump flow rate, 
the duty dosing pump (PU-3010-030/040) will cycle on and off at the minimum pump speed as 
outlined below: 

The duty Alum Dosing Pump (PU-3010-030/040) will operate for a set On Time (OnTime 2) and 
then switch off for a set Off Time (OffTime 2). The sum of the On Time and Off Time will equal an 
Operator set time (Cycle Time 2). The On Time and Off Time will be determined by the SCADA as 
follows: 

OnTime 2= Cycle Time 2 / [1 + (MinFlow 2 – AdoptedAlumFlow 2) / AdoptedAlumFlow 2] 
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OffTime 2= Cycle Time 2 – OnTime 2 

Where OnTime 2 is the time for which the pump will run (min), Cycle Time 2 is the Operator 
entered value for the sum of OnTime 2 and OffTime 2 (min), MinFlow 2 is the flow at the minimum 
speed of the Duty Alum Dosing Pump (L/hr), AdoptedAlumFlow 2 is the setpoint flowrate for the 
dosing pump as per the selected Auto Mode (L/hr), and OffTime 2 is the time for which the pump 
will be off (min). 

Since the value for the setpoint Alum flow (AdoptedAlumFlow 2) can change over time, the 
following steps are to be followed: 

 If the pump is running and the setpoint flow (AdoptedAlumFlow 2) is less than MinFlow2, 
the timer (Timer 3) is started The OnTime 2 and OffTime 2 are continuously calculated by the 
SCADA; 

 If during this time the target flow exceeds MinFlow2, Timer 3 will be reset and the Alum 
Dosing Pump will continue running as per the selected Auto Mode; 

 Once the Timer 3 exceeds OnTime 2, the Alum Dosing Pump will stop and Timer 3 is reset. 
A second timer (Timer 4) is then started; 

 The Alum Dosing Pump is stopped until Timer 4 exceeds OffTime 2 and then will restart. 
The cycled is continued if the AdoptedAlumFlow 2 is less than MinFlow2. 

18.8. Chemical Unloading 

Power to the unloading panel is initiated by the Operator from the SCADA system after a request 
from the chemical unloading contractor.  An output from the SCADA system turns on 240V and 3 
phase power to the unloading panel. 

The unloading panel has two level displays for the unloading contractor to monitor the tank levels 
when filling the tanks. 

The unloading contractor will turn on the truck pump and start filling the tank.  When the high 
level is reached an alarm is raised and the truck pump is stopped by the PLC enabled output.  The 
contractor will then acknowledge the alarm and change tank as necessary. 

The high level alarm that stops the truck pump is initiated from the local display and the signal is 
sent to the PLC for turning off the 240V and 3 phase power. The local display receives a 4-20mA 
input from the Alum Storage Tank Level Transmitter (LIT-3010-010/020) and this signal is also 
transmitted into the SCADA system for the Operator to monitor tank level. 

Should the level in the tank exceed the high level, a separate hard wired High High level switch 
(LS-3010-010/020) will cut off the power, regardless of what the PLC does, and alarms to the 
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SCADA system. If either High High level switch (LS-3010-010/020) is activated, the power is cut 
and filling to both tanks is inhibited. A tank storage bund High High level switch (LS-3010-014) 
and a truck unloading bund High High level switch (LS-1000-020) is provided. If the storage bund 
High High level switch (LS-3010-014) triggers high level, a bund high level alarm will be raised 
which will activate the visual and audible alarm system at the Alum Storage Tank and will cut-off 
power to the power outlet for the tanker truck pump. If the truck unloading bund is activated, 
power it will cut-off power to the power outlet of the tranker truck pump. A safety shower (SSH-
3010-001) is installed within the bunded Alum Storage Tank area. An alarm is raised when the low 
pressure switch (PS-3010-001) is triggered. 

18.9. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Pump Cutout Level Level in Alum Storage Tanks to 
cutout pumps and trigger Low Level 
Alarm 

% 
(mm)* 

0 (0) 100 
(1950) 

10.0% 
(195) 

Engineer 

Reorder Level Level in Alum Storage Tanks to 
trigger Reorder Alarm 

% 
(mm)* 

0 (0) 100 
(1950) 

20% 
(390) 

Operator 

Level Change Difference in Level in Alum Storage 
Tanks over set time that triggers 
Change in Level Alarm 

% 
(mm)* 

0 (0) 100 
(1950) 

6% 
(11.7) 

Operator 

Level Change Time Set time for difference in liquid level 
in Alum Storage Tanks to trigger 
Change in Level Alarm 

hrs 0.1 24.0 1.0 Operator 

TOD 1 Time of Day to switch duty function 
of Bioreactor Alum Dosing Pumps 

hr:min 00:00 23:59 10:00 Operator 

Flush Duration 1 Delay after stopping Alum Dosing 
Pump dedicated to the Bioreactor 
before closing the Service Water 
Dilution Solenoid Valve 1 

sec 1 300 60 Operator 

Max Daily 
Bioreactor Volume 

Maximum volume of alum to dose to 
the Bioreactor in any day 

kL 0.0 20.0 2.0 Operator 

Weekday 
AlumVol_1 

Weekday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average for Flow Pacing 
Mode 

L/ML 0 500 50 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Saturday 
AlumVol_1 

Weekday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average for Flow Pacing 
Mode 

L/ML 0 500 80 Operator 

Sunday AlumVol_1 Weekday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average for Flow Pacing 
Mode 

L/ML 0 500 80 Operator 

MaxAlumFlow 1 Maximum flow rate of Alum to dose 
to the Bioreactor for Flow Pacing 
Mode and Ortho-P Trimming Mode 

L/hr 0 500 160 Operator 

Preset Weekday 
Alum Flow 1  

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Preset Flow Mode 

L/hr 0 500 26.4 Operator 

Preset Saturday 
Alum Flow 1 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Preset Flow Mode 

L/hr 0 500 26.4 Operator 

Preset Sunday 
Alum Flow 1 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Preset Flow Mode 

L/hr 0 500 26.4 Operator 

Weekday Alum 
Flow 1 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 23.5 Operator 

Weekday Alum 
Flow 2 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 21.3 Operator 

Weekday Alum 
Flow 3 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.1 Operator 

Weekday Alum 
Flow 4 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 17.4 Operator 

Weekday Alum 
Flow 5 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 12.3 Operator 

Weekday Alum 
Flow 6 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 10.2 Operator 

Weekday Alum 
Flow 7 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 16.3 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Weekday Alum 
Flow 8 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.8 Operator 

Weekday Alum 
Flow 9 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 24.4 Operator 

Weekday Alum 
Flow 10 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 

Weekday Alum 
Flow 11 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 

Weekday Alum 
Flow 12 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.1 Operator 

Weekday Alum 
Flow 13 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 32.7 Operator 

Weekday Alum 
Flow 14 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 29.5 Operator 

Weekday Alum 
Flow 15 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.5 Operator 

Weekday Alum 
Flow 16 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.6 Operator 

Weekday Alum 
Flow 17 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.0 Operator 

Weekday Alum 
Flow 18 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.3 Operator 

Weekday Alum 
Flow 19 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.8 Operator 

Weekday Alum 
Flow 20 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.2 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Weekday Alum 
Flow 21 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 40.6 Operator 

Weekday Alum 
Flow 22 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 41.3 Operator 

Weekday Alum 
Flow 23 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 37.1 Operator 

Weekday Alum 
Flow 24 

Weekday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.7 Operator 

Saturday Alum 
Flow 1 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 23.5 Operator 

Saturday Alum 
Flow 2 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 21.3 Operator 

Saturday Alum 
Flow 3 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.1 Operator 

Saturday Alum 
Flow 4 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 17.4 Operator 

Saturday Alum 
Flow 5 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 12.3 Operator 

Saturday Alum 
Flow 6 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 10.2 Operator 

Saturday Alum 
Flow 7 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 16.3 Operator 

Saturday Alum 
Flow 8 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.8 Operator 

Saturday Alum 
Flow 9 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 24.4 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Saturday Alum 
Flow 10 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 

Saturday Alum 
Flow 11 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 

Saturday Alum 
Flow 12 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.1 Operator 

Saturday Alum 
Flow 13 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 32.7 Operator 

Saturday Alum 
Flow 14 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 29.5 Operator 

Saturday Alum 
Flow 15 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.5 Operator 

Saturday Alum 
Flow 16 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.6 Operator 

Saturday Alum 
Flow 17 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.0 Operator 

Saturday Alum 
Flow 18 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.3 Operator 

Saturday Alum 
Flow 19 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.8 Operator 

Saturday Alum 
Flow 20 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.2 Operator 

Saturday Alum 
Flow 21 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 40.6 Operator 

Saturday Alum 
Flow 22 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 41.3 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Saturday Alum 
Flow 23 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 37.1 Operator 

Saturday Alum 
Flow 24 

Saturday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.7 Operator 

Sunday Alum Flow 
1 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 23.5 Operator 

Sunday Alum Flow 
2 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 21.3 Operator 

Sunday Alum Flow 
3 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.1 Operator 

Sunday Alum Flow 
4 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 17.4 Operator 

Sunday Alum Flow 
5 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 12.3 Operator 

Sunday Alum Flow 
6 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 10.2 Operator 

Sunday Alum Flow 
7 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 16.3 Operator 

Sunday Alum Flow 
8 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 20.8 Operator 

Sunday Alum Flow 
9 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 24.4 Operator 

Sunday Alum Flow 
10 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 

Sunday Alum Flow 
11 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 39.0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Sunday Alum Flow 
12 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.1 Operator 

Sunday Alum Flow 
13 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 32.7 Operator 

Sunday Alum Flow 
14 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 29.5 Operator 

Sunday Alum Flow 
15 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.5 Operator 

Sunday Alum Flow 
16 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.6 Operator 

Sunday Alum Flow 
17 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 25.0 Operator 

Sunday Alum Flow 
18 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 27.3 Operator 

Sunday Alum Flow 
19 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.8 Operator 

Sunday Alum Flow 
20 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 36.2 Operator 

Sunday Alum Flow 
21 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 40.6 Operator 

Sunday Alum Flow 
22 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 41.3 Operator 

Sunday Alum Flow 
23 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 37.1 Operator 

Sunday Alum Flow 
24 

Sunday Setpoint Alum flow rate to 
Bioreactor 1 for Hourly Schedule 
Mode 

L/hr 0 500 30.7 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Weekday 
TrimAlumVol_1 
 

Weekday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average for Ortho-P 
Trimming Mode 

L/ML 0 100 50 Operator 

Saturday 
TrimAlumVol_1 
 

Saturday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average  for Ortho-P 
Trimming Mode 

L/ML 0 100 80 Operator 

Sunday 
TrimAlumVol_1 
 

Sunday Volume of Alum to dose to 
Bioreactor per ML of Bioreactor 
Feed Flow Average  for Ortho-P 
Trimming Mode 

L/ML 0 100 80 Operator 

TrimAlum Factor Factor for the magnitude of the 
influence that the Ortho-P trimming 
function will have on the Alum dose 
for Ortho-P Trimming Mode 

 0.000 10 4.000 Operator 

Target Ortho-P Reference Ortho-P concentration used 
for trimming Alum dose for Ortho-P 
Trimming Mode 

mg/L 0.25 1.00 0.3 Engineer 

Bioreactor Speed 1 Bioreactor Alum Dosing Pump Speed 
for measurement of flow 1 

% (Hz) 0 (0) 100 (50) 5.0 
(2.5) 

Engineer 

Bioreactor Speed 2 Bioreactor Alum Dosing Pump Speed 
for measurement of flow 2 

% (Hz) 0 (0) 100 (50) 25 
(12.5) 

Engineer 

Bioreactor Speed 3 Bioreactor Alum Dosing Pump Speed 
for measurement of flow 3 

% (Hz) 0 (0) 100 (50) 50 
(25) 

Engineer 

Bioreactor Speed 4 Bioreactor Alum Dosing Pump Speed 
for measurement of flow 4 

% (Hz) 0 (0) 100 (50) 75 
(37.5) 

Engineer 

Bioreactor Speed 5 Bioreactor Alum Dosing Pump Speed 
for measurement of flow 5 

% (Hz) 0 (0) 100 (50) 100 
(50) 

Engineer 

Bioreactor Flow 1 Alum flow rate at Bioreactor Speed 1 L/hr 0 500 16.0 Engineer 

Bioreactor Flow 2 Alum flow rate at Bioreactor Speed 2 L/hr 0 500 100 Engineer 

Bioreactor Flow 3 Alum flow rate at Bioreactor Speed 3 L/hr 0 500 200 Engineer 

Bioreactor Flow 4 Alum flow rate at Bioreactor Speed 4 L/hr 0 500 300 Engineer 

Bioreactor Flow 5 Alum flow rate at Bioreactor Speed 5 L/hr 0 500 400 Engineer 

Cycle Time 1 The cycle time for which a dosing 
pump will switch on and off if target 
flow to the Bioreactor is less than 
minimum flow 

min 1 60 5 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 2 Time of Day to switch duty function 
of Digester Alum Dosing Pumps 

hr:min 00:00 23:59 12:00 Operator 

Flush Duration 2 Delay after stopping Alum Dosing 
Pump dedicated to the Digester 
before closing the Service Water 
Dilution Solenoid Valve 2 

sec 1 300 60 Operator 

Max Daily Digester 
Volume 

Maximum volume of alum to dose to 
the digester in any day 

kL 0.0 20.0 2.0 Operator 

AlumVol_2 Volume of Alum to dose Digester per 
ML of Digester feed flow for Flow 
Pacing Mode 

L/ML 0 150 

 

6.9 Operator 

MaxAlumFlow2 Maximum flow rate of Alum to dose 
to the Digester for Flow Pacing Mode 

L/hr 0 150 
 

20.0 Operator 

Preset Alum Flow 2 Setpoint Alum flow rate to Digester 
1for Preset Flow Mode 

L/hr 0 150 0.0 Operator 

Alum Flow 25 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 26 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 27 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 28 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 29 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 30 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 31 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 32 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 33 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 34 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 35 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Alum Flow 36 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 37 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 38 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 39 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 40 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 41 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 42 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 43 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 44 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 45 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 46 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 47 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Alum Flow 48 Setpoint Alum flow rate to Digester 1 
for Hourly Schedule Mode 

L/hr 0 150 3.3 Operator 

Digester Speed 1 Digester Alum Dosing Pump Speed 
for measurement of flow 1 

% (Hz) 0 (0) 100 (50) 5 
(2.5) 

Engineer 

Digester Speed 2 Digester Alum Dosing Pump Speed 
for measurement of flow 2 

% (Hz) 0 (0) 100 (50) 25 
(12.5) 

Engineer 

Digester Speed 3 Digester Alum Dosing Pump Speed 
for measurement of flow 3 

% (Hz) 0 (0) 100 (50) 50 
(25) 

Engineer 

Digester Speed 4 Digester Alum Dosing Pump Speed 
for measurement of flow 4 

% (Hz) 0 (0) 100 (50) 75 
(37.5) 

Engineer 

Digester Speed 5 Digester Alum Dosing Pump Speed 
for measurement of flow 5 

% (Hz) 0 (0) 100 (50) 100 
(5000) 

Engineer 

Digester Flow 1 Alum flow rate at Digester Speed 1 L/hr 0 150 6.5 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Digester Flow 2 Alum flow rate at Digester Speed 2 L/hr 0 150 13.0 Engineer 

Digester Flow 3 Alum flow rate at Digester Speed 3 L/hr 0 150 26.0 Engineer 

Digester Flow 4 Alum flow rate at Digester Speed 4 L/hr 0 150 37.0 Engineer 

Digester Flow 5 Alum flow rate at Digester Speed 5 L/hr 0 150 50.0 Engineer 

Cycle Time 2 The cycle time for which a dosing 
pump will switch on and off if target 
flow to the Digester is less than 
minimum flow 

min 1 60 10 Engineer 

18.10. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Pump Start Delay Time before low flow fault is triggered for 
alum dosing pump 

sec 1 60 30 

Pump Stop Delay Time before pump leak fault is triggered 
for alum dosing pump 

sec 1 60 30 

Valve Delay Time before low flow fault is triggered for 
service water dilution solenoid valve 

sec 1 60 30 

Alum Bioreactor Leak 
Flow 

Minimum flow detected to indicate Alum 
Dosing Pump leak flow 

L/hr 0 50 5 

Alum Digester Leak 
Flow 

Minimum flow detected to indicate Alum 
Dosing Pump leak flow 

L/hr 0 50 5 

Location Valve Delay Time for solenoid valve that controls the 
discharge location to open before location 
fault alarm is triggered 

sec 1 60 30 

Bioreactor Max Speed Minimum Bioreactor Alum Dosing Pump 
Speed 

% 0 100 5 

Bioreactor Min Speed Maximum Bioreactor Alum Dosing Pump 
Speed 

% 0 100 100 

Digester Max Speed Minimum Bioreactor Alum Dosing Pump 
Speed 

% 0 100 5 

Digester Min Speed Maximum Bioreactor Alum Dosing Pump 
Speed 

% 0 100 100 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

MinFlow 1 Bioreactor Alum dosing pump flow at the 
minimum speed of the Duty Alum Dosing 
Pump. 

L/hr 0 500 16 

MinFlow 2 Digester Alum dosing pump flow at the 
minimum speed of the Duty Alum Dosing 
Pump. 

L/hr 0 150 6.5 

18.11. Interlocks and Faults 

Related Process Event Action 

LIT-3010-010/020 & 
LS-3010-011/021 

Measured chemical level drops below a set 
level (Pump Cutout Level) or either Storage 
Tank Level Switch triggers low level 

Inhibit all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) and raise alarm 

SN-0510-
003/005/006 

None of the dosing locations are selected Inhibit all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) and raise alarm 

TK-3010-010 & 

TK-0310-020 

None of the Alum Storage Tanks are 
selected 

Inhibit all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) and raise alarm 

LIT-3010-010/020 & 
LS-3010-010/020 & 
LS-3010-014 

Measured chemical level increases above a 
set level (High Level) or Storage Tank 
Level Switch triggers high high level, or 
Alum Bund Level Switch triggers high high 
level 

Activate the visual and audible alarm system at 
the Alum Storage Tank and cut-off power to the 
power outlet for the tanker truck pump and raise 
alarm 

FIT-0260-010 Bioreactor Feed Flow Average signal 
unavailable (Section 5.7.5.1) 

Flow Pacing Mode or Ortho-P Trimming Mode 
cannot be selected for Alum dosing to the 
Bioreactor  -> switch to Hourly Schedule Mode 

AIT-0600-001 MBR Phosphate Analyser Fails (Section 
8.7.8.3) 

Ortho-P Trimming Mode cannot be selected for 
Alum dosing to the Bioreactor -> switch to Flow 
Pacing Mode 

FIT-0530-010 MWAS Flow signal unavailable (Section 
8.7.8.1) 

Flow Pacing Mode cannot be selected for Alum 
dosing to the Digester -> switch to Hourly 
Schedule Mode 

LS-3010-150, Level Switch triggers high level in the 
Alum Leak Sump 1 

Inhibit all of the Alum Dosing Pumps (PU-3010-
010/020/030/040) and raise alarm. 

LS-0510-102 Level Switch triggers high level in the 
Alum Bioreactor Dosing Leak Sump 

Inhibit the Alum Dosing Pumps (PU-3010-
010/020) and raise alarm 

LS-0440-011 Level switch triggers high level in the Alum 
Digester Dosing Leak Sump 

Inhibit the Alum Dosing Pumps (PU-3010-
030/040) and raise alarm 
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Related Process Event Action 

LS-3010-014 Alum Bund High Level Activate the visual and audible alarm system at 
the Alum Storage Tank and cut-off power to the 
power outlet for the tanker truck pump and raise 
alarm 

LS-1000-020 Alum & Caustic Truck Bund High Level Cut power to truck unloading pump and raise 
alarm. 

18.12. SCADA Alarms 

Tag Name Description SCADA 
Priority 

PU-3010-010  

(ST41PU3010010dsF2Start) 

Alum Dosing Pump 1 Fail to Start/Stop 5 

PU-3010-010 

(ST41PU3010010dsError) 

Alum Dosing Pump 1 Error 5 

PU-3010-020  

(ST41PU3010020dsF2Start) 

Alum Dosing Pump 2 Fail to Start/Stop 5 

PU-3010-020  

(ST41PU3010020dsError) 

Alum Dosing Pump 2 Error 5 

PU-3010-010/020 
(ST41PU3010012DTYdsPumpAvail) 

Alum Bioreactor Dosing No Pump Available 1 

PU-3010-030  

(ST41PU3010030dsF2Start) 

Alum Dosing Pump 3 Fail to Start/Stop 5 

PU-3010-030 

(ST41PU3010030dsFlowInvalid) 

Alum Dosing Pump 3 Flow Signal Invalid 5 

PU-3010-030  

(ST41PU3010030dsError) 

Alum Dosing Pump 3 Error 5 

PU-3010-040 
(ST41PU3010040dsF2Start) 

Alum Dosing Pump 4 Fail to Start/Stop 5 

PU-3010-040  
(ST41PU3010040dsFlowInvalid) 

Alum Dosing Pump 4 Flow Signal Invalid 5 

PU-3010-040  

(ST41PU3010040dsError) 

Alum Dosing Pump 4 Error 5 

PU-3010-030/040 
(ST41PU3010034DTYdsPumpAvail) 

Alum Digester Dosing No Pump Available 1 

LIT-3010-010 
(ST41LIT3010010dsInvalid) 

Alum Tank 1 Level Signal Invalid 5 
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Tag Name Description SCADA 
Priority 

LIT-3010-010 
(ST41ALCAUTOdsAlumTank1LevelChange) 

Alum Storage Tank 1 Change in Level Alarm 5 

LIT-3010-020  

(ST41LIT3010020dsInvalid) 

Alum Tank 2 Level Signal Invalid 5 

LIT-3010-020 

(ST41ALCAUTOdsAlumTank2LevelChange) 

Alum Storage Tank 2 Change in Level Alarm 5 

LIT-3010-010 

(ST41LIT3010010dsLo) 

Alum Tank 1 Level Low 5 

LIT-3010-020 

(ST41LIT3010020dsLo) 

Alum Tank 2 Level Low 5 

LIT-3010-010/020 

(ST41ALCAUTOdsReorderAlarm) 

Alum Storage Reorder 5 

LIT-3010-010  
(ST41LIT3010010dsLoLo) 

Alum Tank 1 Level Low Low 1 

LS-3010-011 
(ST41LSLL3010011dsAlarm) 

Alum Tank 1 Level Low Low Switch Alarm 1 

LIT-3010-020 
 (ST41LIT3010020dsLoLo) 

Alum Tank 2 Level Low Low 1 

LS-3010-021 
(ST41LSL3010021dsAlarm) 

Alum Tank 2 Level Low Low Switch Alarm 1 

LS-3010-010 

(ST41LSH3010010dsAlarm) 

Alum Tank 1 Level High Switch Alarm 5 

LS-3010-010 

(ST41LSHH3010010dsAlarm) 

Alum Tank 1 Level High High Switch Alarm 1 

LS-3010-020 
(ST41LSH3010020dsAlarm) 

Alum Tank 2 Level High Switch Alarm 5 

LS-3010-020 
(ST41LSHH3010020dsAlarm) 

Alum Tank 2 Level High High Switch Alarm 1 

LS-3010-014 
(ST41LSHH3010014dsAlarm) 

Alum Bund Level High High Switch Alarm 1 

LS-3010-150 
(ST41LSH3010150dsAlarm) 

Alum Leak Sump 1 Level High Switch Alarm 1 

FI-03010-030/PU-3010-030 
(ST41PU3010030dsLowFlow) 

Alum Dosing Pump 3 Low Flow 5 

FI-03010-040/PU-3010-040 
(ST41PU3010040dsLowFlow) 

Alum Dosing Pump 4 Low Flow 5 
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Tag Name Description SCADA 
Priority 

PU-3010-010 
(ST41PU3010010dsHighFlow) 

Alum Dosing Pump 1 Leak Flow 5 

PU-3010-020 
(ST41PU3010020dsHighFlow) 

Alum Dosing Pump 2 Leak Flow 5 

FI-03010-030/PU-3010-030 
(ST41PU3010030dsHighFlow) 

Alum Dosing Pump 3 Leak Flow 5 

FI-03010-040/PU-3010-040 
(ST41PU3010040dsHighFlow) 

Alum Dosing Pump 4 Leak Flow 5 

FS-3010-011 
(ST41FSL3010011dsAlarm) 

Alum Dilution Flow 1 Low Switch Alarm 5 

FS-3010-021 
(ST41FSL3010021dsAlarm) 

Alum Dilution Flow 2 Low Switch Alarm 5 

FS-3010-010 
(ST41FSH3010010dsAlarm) 

Alum Dilution Rotameter 1 Flow High Switch Alarm 5 

FS-3010-020 
(ST41FSH3010020dsAlarm) 

Alum Dilution Rotameter 2 Flow High Switch Alarm 5 

PS-3010-001 
(ST41PSL3010001dsAlarm) 

Alum Safety Shower Pressure Low Switch Alarm 1 

LS-1000-020 
(ST41LSHH1000020dsAlarm) 

Alum Caustic Spill Tank Level High High Switch 
Alarm 

1 

FS-0510-003 
(ST41FSL0510003dsAlarm) 

Alum Dosing Flow 2 Low Switch Alarm 5 

FS-0510-005 
(ST41FSL0510005dsAlarm) 

Alum Dosing Flow 3 Low Switch Alarm 5 

FS-0510-006 
(ST41FSL0510006dsAlarm) 

Alum Dosing Flow 1 Low Switch Alarm 5 

SN-0510-003 
(ST41SN0510003dsFlowF2Open) 

Alum Swing Zone 1 Valve Fail to Open  Low Flow 1 

SN-0510-003 
(ST41SN0510003dsFlowF2Close) 

Alum Swing Zone 1 Valve Fail to Close  Flow 5 

SN-0510-005 

(ST41SN0510005dsFlowF2Open) 

Alum Final Anoxic Valve Fail to Open  Low Flow 1 

SN-0510-005 
(ST41SN0510005dsFlowF2Close) 

Alum Final Anoxic Valve Fail to Close  Flow 5 

SN-0510-006 
(ST41SN0510006dsFlowF2Open) 

(Alum Bioreactor Valve Fail to Open  Low Flow) 1 
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Tag Name Description SCADA 
Priority 

SN-0510-006 
(ST41SN0510006dsFlowF2Close) 

Alum Bioreactor Valve Fail to Close  Flow 5 

LS-0440-011 
(ST41LSH0440011dsAlarm) 

Alum Dosing Leak Sump Level High Switch Alarm 1 

(ST41ALBAUTOdsNoBioDosLocSelected) Alum Bioreactor Dosing No Dosing Location Selected 
Alarm 

5 

(ST41ALCAUTOdsNoTanksOnline) Alum Storage None Online 5 

(ST41ALBAUTOdsMaxDailyDose) Alum Bioreactor Dosing Maximum Daily Dose 
Exceeded 

5 

(ST41ALDAUTOdsMaxDailyDose) Alum Digester Dosing Maximum Daily Dose 
Exceeded 

5 

FIT-3010-150 

(ST41FIT3010150dsInvalid) 

Alum Dosing Flow Signal Invalid 5 

LS-0510-102 
(ST41LSH0510102dsAlarm) 

Alum Leak Sump Level High Switch Alarm 1 

(ST41ALCAUTOdsPumpCutoutLevel) Alum Storage Pump Cutout 1 

(ST41ALDAUTOdsPumpLookupInvalid) Alum Digester Dosing Pumps Lookup Table Invalid 5 

(ST41ALDAUTOdsDosingReqSupplyUnavail) Alum Digester Dosing Required Supply Unavailable 1 

(ST41ALDAUTOdsFlowPaceAutoChange) Alum Digester Dosing Changed from Flow Pacing 7 

(ST41ALDAUTOdsHrlySchedAutoChange) Alum Digester Dosing Changed from Hourly Schedule 7 

(ST41ALBAUTOdsPumpLookupInvalid) Alum Bioreactor Dosing Pumps Lookup Table Invalid 5 

(ST41ALBAUTOdsDosingReqSupplyUnavail) Alum Bioreactor Dosing Required Supply Unavailable 1 

(ST41ALBAUTOdsFlowPaceAutoChange) Alum Bioreactor Dosing Changed From Flow Pacing 7 

(ST41ALBAUTOdsHrlySchedAutoChange) Alum Bioreactor Dosing Changed from Hourly 
Schedule 

7 

(ST41ALBAUTOdsOrthoPTrimAutoChange) Alum Bioreactor Dosing Changed from OrthoP 
Trimming 

7 

18.13. History 

Tag Name Description Sample Time 

LIT-3010-010 Alum Storage Tank 1 Level Indicating Transmitter (%) 2 sec 

LIT-3010-020 Alum Storage Tank 2 Level Indicating Transmitter (%) 2 sec 

PU-3010-010 Alum Dosing Pump 1 Speed (%) 2 sec 

PU-3010-010 Daily Alum Dosing Pump 1 Dose Volume (L) Daily 
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Tag Name Description Sample Time 

PU-3010-010 Yesterday Alum Dosing Pump 1 Dose Volume Yesterday (L) Daily 

PU-3010-010 Alum Dosing Pump 1 Calc Flow (L/hr) 2 sec 

PU-3010-020 Alum Dosing Pump 2 Speed (%) 2 sec 

PU-3010-020 Daily Totalised Alum Dosing Pump 2 Dose Volume (L) Daily 

PU-3010-020 Yesterday Alum Dosing Pump 2 Dose Volume Yesterday (L) Daily 

PU-3010-020 Alum Dosing Pump 2 Calc Flow (L/hr) 2 sec 

FIT-3010-150 Bioreactor Alum Dosing Flow (L/hr) 2 sec 

FIT-3010-150 Total Daily Totalised Alum Volume to Bioreactor (kL) Daily  

FIT-3010-150 Yesterday Yesterdays Totalised Alum Volume to Bioreactor (kL) Daily 

PU-3010-030 Alum Dosing Pump 3 Speed (%) 2 sec 

PU-3010-030  Daily  Alum Dosing Pump 3 Dose Volume (L) Daily  

PU-3010-030 Yesterday Alum Dosing Pump 3 Dose Volume Yesterday (L) Daily  

PU-3010-030 Alum Dosing Pump 3 Flow (L/hr) 2 sec 

PU-3010-030 Alum Dosing Pump 3 Calc Flow (L/hr) 2 sec 

PU-3010-030 Alum Dosing Pump 3 Total (L) Daily  

PU-3010-030 Alum Dosing Pump 3 Flow Total Yesterday (L) Daily 

PU-3010-030 Alum Dosing Pump 3 Calc Flow Total (L) 2 sec 

PU-3010-040 Alum Dosing Pump 4 Speed (%) 2 sec 

PU-3010-040 Daily  Alum Dosing Pump 4 Dose Volume (L) Daily  

PU-3010-040 Yesterday Alum Dosing Pump 4 Dose Volume Yesterday (L) Daily 

PU-3010-040 Alum Dosing Pump 4 Flow (L/hr) 2 sec 

PU-3010-040 Alum Dosing Pump 4 Calc Flow (L/hr) 2 sec 

PU-3010-040 Daily Alum Dosing Pump 4 Total (L) Daily  

PU-3010-040 Yesterday Alum Dosing Pump 4 Flow Total Yesterday (L) Daily 

PU-3010-040 Alum Dosing Pump 4 Calc Flow Total (L) 2 sec 

18.14. Start-up, Operation and Shutdown 

18.14.1. Start Up Procedures 

Ensure that: 

 All valves on the filling side of the tank are closed and locked where provided; 
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 Ensure bund (BND-3010-010) is empty; 

 At least one of the two Alum Storage Tanks (TK-3010-010/020) has sufficient chemical 
volume to initiate dosing. Select this tank in SCADA as the tank to be used to feed the dosing 
pumps; 

 The manual isolating valves downstream of tank/s to be dosed from are all fully open; 

 The manual isolating valves downstream of the tank isolated from the dosing pumps are fully 
closed; 

 Duty pump/s is/are available and ready for operation; 

 Service water is ready and the service water solenoid valve/s are available and manual valves 
are correctly set for the appropriate flow of service water. 

18.14.2. Planned Shut Down 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out 

18.14.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  In the event of a 
mains power outage the system should be enabled as the power demand is low. 
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19. Sodium Hypochlorite Storage and Dosing 

19.1. Process Description 

Hypochlorite is used for disinfection of the service water and is used to remove organic fouling 
from the SMF membranes, via the membrane clean-in-place (CIP) system. Hypochlorite is dosed to 
the following locations: 

 The permeate upstream of Service Water Disinfection Tank 1; and 

 The CIP system for each MBR Train (6 off trains). 

A single Hypochlorite Storage Tank is provided in a bund with the chemical dosing pumps skid 
mounted alongside.  Hypochlorite is received from tanker trucks with a camlock connection point 
for tank filling. 

Three dosing sets are provided as follows: 

Hypochlorite Pump Dosing Set 1 – Three Hypochlorite Dosing Pumps for future use (existing); 

Hypochlorite Pump Dosing Set 2 – Three Hypochlorite Dosing Pumps in a duty/duty/standby 
configuration for disinfection of service water (existing); and 

Hypochlorite Pump Dosing Set 3 – Two Hypochlorite CIP Pumps in a duty/standby configuration 
for the membrane CIP system. 

Dosing Pump Set 1 is installed for future use and hence no control functionality is provided in this 
document for these pumps. 

Outside of the chemical storage bund the hypochlorite dosing lines are pipe-in-pipe (or double 
pipe) to prevent chemical leakage. The outer pipe drains to a leak sump which is equipped with a 
level switch to detect any leakage. 

Refer to the GE Documentation in Volume 2 for detailed information on the control of the 
membrane CIP system. 

19.2. Reference Drawings 

19.2.1. Civil 

Drawing Number Description 

- - 
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19.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-3000-3240 Sodium Hypochlorite & Service Water General Arrangement 

IW-GDSTP-4A-MEC-3000-3241 Sodium Hypochlorite & Service Water General Arrangement – Sodium 
Hypochlorite Bund Layout Plan 

IW-GDSTP-4A-MEC-3000-3242 Sodium Hypochlorite & Service Water General Arrangement - Sections  

19.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-3000-6443 Hypochlorite CIP Pump 1  – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6444 Hypochlorite CIP Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6643 Hypochlorite CIP Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-3000-6644 Hypochlorite CIP Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-3000-6451 Hypochlorite Storage Unloading Panel SHT 1 

IW-GDSTP-4A-ELE-3000-6452 Hypochlorite Storage Unloading Panel SHT 2 

IW-GDSTP-4A-ELE-3000-6453 Hypochlorite Storage Unloading Panel SHT 3 

PLC Terminations PNL-1090-010 

IW-GDSTP-4A-ELE-1090-6201 PNL-1090-010 Service Water Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1090-6202 PNL-1090-010 Service Water Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1090-6301 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6302 PNL-1090-010 Service Rio I/O Rack 11 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6303 PNL-1090-010 Service Rio I/O Rack 11 Slot 5 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6304 PNL-1090-010 Service Rio I/O Rack 11 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6305 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Power Termination Diagram 

IW-GDSTP-4A-ELE-1090-6306 PNL-1090-010 Service Rio I/O Rack 11 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6307 PNL-1090-010 Service Rio I/O Rack 11 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6310 PNL-1090-010 Service Rio I/O Rack 11 Slot 10 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6311 PNL-1090-010 Service Rio I/O Rack 11 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6313 PNL-1090-010 Service Rio I/O Rack 12 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6341 PNL-1090-010 Service Rio I/O Field Device Termination Diagram –SHT 1 
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IW-GDSTP-4A-ELE-1090-6344 PNL-1090-010 Service Rio I/O Field Device Termination Diagram –SHT 4 

IW-GDSTP-4A-ELE-1090-6345 PNL-1090-010 Service Rio I/O Field Device Termination Diagram –SHT 5 

IW-GDSTP-4A-ELE-1090-6346 PNL-1090-010 Service Rio I/O Field Device Termination Diagram –SHT 6 

19.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5290 Truck Unloading Bund 

IW-GDSTP-4A-PRO-3000-5235 Sodium Hypochlorite Storage and Dosing Sheet 1 

IW-GDSTP-4A-PRO-3000-5236 Sodium Hypochlorite Storage and Dosing Sheet 2 

IW-GDSTP-4A-PRO-0700-5181 Service Water Storage and PS 

IW-GDSTP-4A-PRO-0700-5190 Effluent Outfall 

IW-GDSTP-4A-PRO-0600-5161 MBR Train 1 

IW-GDSTP-4A-PRO-0600-5162 MBR Train 2 

IW-GDSTP-4A-PRO-0600-5163 MBR Train 3 

IW-GDSTP-4A-PRO-0600-5164 MBR Train 4 

IW-GDSTP-4A-PRO-0600-5165 MBR Train 5 

IW-GDSTP-4A-PRO-0600-5166 MBR Train 6 

19.3. Equipment 

19.3.1. Controlled Equipment 

Tag Name Description 

PU-3040-010 Hypochlorite Dosing Pump 1 (for future use, no control functionality provided) 

PU-3040-020 Hypochlorite Dosing Pump 2 (for future use, no control functionality provided) 

PU-3040-030 Hypochlorite Dosing Pump 3 (for future use, no control functionality provided) 

PU-3040-040 Hypochlorite Dosing Pump 4 

PU-3040-050 Hypochlorite Dosing Pump 5 

PU-3040-060 Hypochlorite Dosing Pump 6 

PU-3040-110 Hypochlorite CIP Pump 1 

PU-3040-120 Hypochlorite CIP Pump 2 

SN-1030-001 Hypochlorite Dosing Solenoid Valve 

SN-0640-015 MBR 1 Train 1 Hypochlorite CIP Solenoid Valve 
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SN-0640-025 MBR 1 Train 2 Hypochlorite CIP Solenoid Valve 

SN-0640-035 MBR 1 Train 3 Hypochlorite CIP Solenoid Valve 

SN-0640-045 MBR 1 Train 4 Hypochlorite CIP Solenoid Valve 

SN-0640-055 MBR 1 Train 5 Hypochlorite CIP Solenoid Valve 

SN-0640-065 MBR 1 Train 6 Hypochlorite CIP Solenoid Valve 

VCE-3040-010 Sodium Hypochlorite Tank Outlet Control Valve 

VCA-0700-100 Service Water Feed Actuated Valve 

19.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-3040-010 Sodium Hypochlorite Storage Tank 1 

STR-3040-010 Hypochlorite Strainer 1 

STR-3040-020 Hypochlorite Strainer 2 

STR-3040-030 Hypochlorite Strainer 3 

STR-3040-100 Hypochlorite Strainer 4 

CCL-3040-010 Hypochlorite Calibration Cylinder 1 

CCL-3040-020 Hypochlorite Calibration Cylinder 2 

BND-3040-010 Hypochlorite Bund 

BND-3040-020 Hypochlorite Storage and Dosing Bund 

BND-1000-040 Hypochlorite Truck Unloading Bund 

TK-3040-001 Sodium Hypochlorite Leak Sump 1 

SSH-3040-001 Sodium Hypo Safety Shower 1 

SSH-3040-002 Sodium Hypo Safety Shower 2 

SSH-3040-003 Hypo CIP Safety Shower 

VPF-3040-010 Hypochlorite Pump 1 Pressure Relief Valve 

VPF-3040-020 Hypochlorite Pump 2 Pressure Relief Valve 

VPF-3040-030 Hypochlorite Pump 3 Pressure Relief Valve 

VPF-3040-040 Hypochlorite Pump 4 Pressure Relief Valve 

VPF-3040-050 Hypochlorite Pump 5 Pressure Relief Valve 

VPF-3040-060 Hypochlorite Pump 6 Pressure Relief Valve 

VPS-3040-001 Hypochlorite Header Pressure Sustaining Valve 1 

VPS-3040-002 Hypochlorite Header Pressure Sustaining Valve 2 
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Tag Name Description 

VPS-3040-100 Hypochlorite CIP Pump Skid Pressure Sustaining Valve 

VPR-3040-001 Sodium Hypo Safety Shower 1 Pressure Reducing Valve 

VPR-3040-002 Sodium Hypo Safety Shower 2 Pressure Reducing Valve 

VPR-3040-003 Hypo CIP Safety Shower Pressure Reducing Valve 

ORF-3040-001 Hypo CIP Orifice Plate 

Various Valves 

19.3.3. Instrumentation 

Tag Name Description 

LIT-3040-010 Sodium Hypochlorite Storage Tank Level Indicating Transmitter 

LS-3040-010 Sodium Hypochlorite Storage Tank Level Switch (High-High) 

LS-3040-011 Hypochlorite Bund Level Switch (High-High) 

LS-3040-012 Sodium Hypochlorite Storage Tank Level Switch (Low) 

LS-3040-021 Hypochlorite Storage and Dosing Bund Level Switch (High High) 

LS-3040-001 Sodium Hypochlorite Leak Sump 1 Level Switch (High) 

PS-3040-001 Sodium Hypo Safety Shower 1 Pressure Switch (Low) 

PS-3040-002 Sodium Hypo Safety Shower 2 Pressure Switch (Low) 

PS-3040-003 Hypo CIP Safety Shower  Pressure Switch (Low) 

FS-3040-010 Hypochlorite Dosing Pump Set 1 Flow Switch (High) 

FS-3040-021 Hypochlorite Dosing Pump Set 2 Flow Switch (High) 

FIT-3040-100 Hypochlorite CIP Flow Indicating Transmitter 

PG-3040-100 Hypochlorite CIP Pressure Gauge 

FS-0640-015 MBR 1 Train 1 Hypochlorite CIP Flow Switch (Low) 

FS-0640-025 MBR 1 Train 2 Hypochlorite CIP Flow Switch (Low) 

FS-0640-035 MBR 1 Train 3 Hypochlorite CIP Flow Switch (Low) 

FS-0640-045 MBR 1 Train 4 Hypochlorite CIP Flow Switch (Low) 

FS-0640-055 MBR 1 Train 5 Hypochlorite CIP Flow Switch (Low) 

FS-0640-065 MBR 1 Train 6 Hypochlorite CIP Flow Switch (Low) 

ZSO-3040-010 Sodium Hypochlorite Tank Control Valve Position Switch Open 

ZSC-3040-010 Sodium Hypochlorite Tank Control Valve Position Switch Closed 

LG-3040-010 Sodium Hypochlorite Tank Visual Level Gauge 
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Tag Name Description 

FI-3040-010 Hypochlorite Dosing Pump 1 Flow Indicator 

FI-3040-020 Hypochlorite Dosing Pump 2 Flow Indicator 

FI-3040-030 Hypochlorite Dosing Pump 3 Flow Indicator 

FI-3040-040 Hypochlorite Dosing Pump 4 Flow Indicator 

FI-3040-050 Hypochlorite Dosing Pump 5 Flow Indicator 

FI-3040-060 Hypochlorite Dosing Pump 6 Flow Indicator 

AIT-1030-002 Service Water ORP Analyser 

FIT-0700-100 Service Water Feed Flow Indicating Transmitter 

19.4. Equipment and Functionality Description 

Hypochlorite Dosing Pump Set 1 consists of three dosing pumps (PU-3040-010/020/030) and is 
provided for future use. No control functionality is provided in this document for these pumps. 

Hypochlorite Dosing Pump Set 2 consists of three dosing pumps (PU-3040-040/050/060) in a 
duty/duty/standby configuration and provides Hypochlorite to the service water system.  

Hypochlorite Dosing Pump Set 3 consists of two dosing pumps (PU-3040-110/120) in a 
duty/standby configuration and provides Hypochlorite for Clean-in-place (CIP) of the membrane 
modules. 

A single Sodium Hypochlorite Storage Tank (TK-3040-010) sits within the Hypochlorite Bund 
(BND-3040-010). 

There are three safety showers (SSH-3040-001/002/003) for the Hypochlorite dosing system, each 
is equipped with a pressure switch (PS-3040-001/002/003) to indicate if the shower is being used 
by detection of a drop in pressure. 

19.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  
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19.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the operation of the equipment 
can be started individually, but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

19.7. Operation in Auto 

19.7.1. Hypochlorite Storage 

If the liquid level in the Sodium Hypochlorite Storage Tank, as measured by the Sodium 
Hypochlorite Storage Tank Level Indicating Transmitter (LIT-3040-010), decreases by more than 
an Operator set value (Level Change) in a set time (Level Change Time) a Change in Level alarm 
will be raised. This could indicate leakage or gross failure of the tank. Note that the Hypochlorite 
Storage Tank (TK-3040-010) Change in Level is suppressed during the membrane CIP Recovery 
Clean process. 

The following level setpoints exist for the Sodium Hypochlorite Storage Tank (TK-3040-010), as 
measured by the Sodium Hypochlorite Storage Tank Level Indicating Transmitter (LIT-3040-010): 

 If the level drops below a set level (Reorder Level) an alarm is raised to alert the Operator to 
order a delivery of hypochlorite; 

 If the level drops below a set level (Pump Cutout Level), or the Sodium Hypochlorite Storage 
Tank Level Switch (LS-3040-012) triggers low level, all of the Hypochlorite Dosing Pumps 
(PU-3040-040/050/060) and the Hypochlorite CIP Pumps (PU-3040-110/120) will stop, and 
a pump cutout level alarm is raised. The pumps will be inhibited from starting until the alarm 
is reset; 

 If the level increases above a set level (High Level) or the Sodium Hypochlorite Storage 
Tank Level Switch (LS-3040-010) triggers a high high level, a high level alarm is raised 
which will activate the visual and audible alarm system at the Hypochlorite Storage Tank and 
will cut-off power to the power outlet for the tanker truck pump. 

Similarly, if the Hypochlorite Bund Level Switch (LS-3040-011) triggers high high level, a bund 
high high level alarm is raised, which will activate the visual and audible alarm system at the 
Hypochlorite Storage Tank (TK-3040-010) and will cut-off power to the power outlet for the tanker 
truck pump. 

If the Hypochlorite Storage and Dosing Bund Level Switch (LS-3040-021) triggers a high high 
level, a bund high high level alarm is raised. The Hypochlorite Dosing Pumps (PU-3040-
104/050/060) and MBR CIP Pumps (PU-3040-110/120) will be inhibited.  
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An alarm will be raised and the Hypochlorite CIP Dosing Pumps (PU-3040-110/120) will be 
stopped if the Hypochlorite Leak Sump 1 Level Switch (LS-3040-001) triggers high level 
indicating that a leak may have occurred in the hypochlorite CIP dosing pipework.  

The daily volume of hypochlorite dosed by each pump will be calculated and summed to provide 
the following: 

 The daily hypochlorite usage volume for the service water disinfection, based on the flow 
indication (FI-3040-040/050/060) from Hypochlorite Dosing Pumps 4, 5 and 6 (PU-3040-
040/050/060). If flow indication (FI-3040-040/050/060) from Hypochlorite Dosing Pumps 4, 
5 and 6 (PU-3040-040/050/060) is unavailable, the daily hypochlorite usage volume for the 
service water disinfection will be calculated from a lookup table (Section 19.7.3.4) that 
relates the pump speed to the flowrate being dosed; 

 The daily hypochlorite usage volume for the membrane CIP, based on the Hypochlorite CIP 
Flow Indicating Transmitter (FIT-3040-100) for Hypochlorite CIP Pumps 1 and 2 (PU-3040-
110/120); 

 The daily total hypochlorite volume usage based on all Hypochlorite Dosing Pumps and 
Hypochlorite CIP Pumps. 

19.7.1.1. Safety Showers 

Three safety showers (SSH-0340-001/002/003) have been installed within the bunded Sodium 
Hypochlorite Storage Tank and dosing area.  

An alarm is raised for Sodium Hypo Safety Shower 1 (SSH-3040-001) when the low pressure 
switch (PS-3040-001) is triggered. 

An alarm is raised for Sodium Hypo Safety Shower 2 (SSH-3040-002) when the low pressure 
switch (PS-3040-002) is triggered. 

An alarm is raised for Hypo CIP Safety Shower (SSH-3040-003) when the low pressure switch 
(PS-3040-003) is triggered. 

19.7.2. Hypochlorite Dosing - Overview 

There are 3 sets of Hypochlorite dosing pumps. Two sets of the Hypochlorite dosing pumps consist 
of three pumps, with one of these sets in a duty/duty/standby configuration. The final pump set 
consists of two pumps in a duty/standby configuration. These pump sets are used for dosing to the 
following processes: 
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 Future Hypochlorite dosing requirements (PU-3040-010/020/030) – no control functionality 
is provided in this document for these pumps; 

 Service Water disinfection (of permeate) upstream of Service Water Disinfection Tank 1 
(PU-3040-040/050/060); 

 Membrane Hypochlorite CIP for each MBR Train (6 off trains) (PU-3040-110/120). 

The Operator can select the Modes separately for dosing Hypochlorite for service water 
disinfection and for the membrane Hypochlorite CIP process. 

Each of the Service Water Disinfection Hypochlorite Dosing Pumps (PU-3040-040/050/060) are 
equipped with a Flow Indicator (FI-3040-040/050/060) for dosing flowrate indication. Flow 
detection is not indicated, except as a dosing flowrate. 

The Hypochlorite CIP Dosing Pumps (PU-3040-110/120) are equipped with a Flow Indicating 
Transmitter (FIT-3040-100) for dosing flowrate indication.  

19.7.3. Hypochlorite Dosing for Disinfection 

Hypochlorite Dosing Pump Set 2 (PU-3040-040/050/060) doses Hypochlorite to the service water 
system (Section 13.7.6) upstream of Service Water Disinfection Tank 1 (TK-1030-010). The 
pumps operate in a duty/duty/standby configuration with the duty order rotated at an Operator 
nominated time of day (TOD 1). A manual duty selector is also provided which allows the Operator 
to manually set the duty order of the Hypochlorite Dosing Pumps. When the duty selector has been 
placed in manual the automatic time of day change over will not occur. 

The initiation of hypochlorite dosing to the service water system is outlined in Section 13.7.6. 
Typically hypochlorite is only dosed when there is permeate flowing through the Service Water 
Feed Actuated Valve (VCA-0700-100) as measured by the Service Water Feed Flow Indicating 
Transmitter (FIT-0700-100). When there is no flow of permeate through the Service Water Feed 
Actuated Valve, hypochlorite dosing to the service water system is stopped. 

Once initiated, the Hypochlorite Dosing Solenoid Valve (SN-1030-001) opens and the duty 
Hypochlorite Dosing Pumps (PU-3040-040/050/060) are started. The pumps operate in one of three 
Modes: 

 Flow Pacing; 

 ORP Trimming; or 

 Preset Flow. 

A requirement of Flow Pacing mode is that the Service Water Feed Flow Indicating Transmitter 
(FIT-0700-100) is available. This instrument measures the flow of permeate that feeds into Service 
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Water Disinfection Tank 1 and is also used for control of the Service Water Feed Actuated Valve 
(VCA-0700-100) (Section 13.7.2). If FIT-0700-100 becomes unavailable whilst Flow Pacing mode 
is selected, the Mode will automatically switch to Preset Flow mode. 

ORP Trimming mode is similar to Flow Pacing mode, however it uses the measured ORP to 
modulate the dosing rate of hypochlorite for disinfection. This mode requires the Service Water 
Feed Flow Indicating Transmitter (FIT-0700-100) and the Service Water ORP Analyser (AIT-
1030-002) to be available. If ORP Trimming mode (Section 19.7.3.2) is selected and AIT-1030-
002 becomes unavailable, the Mode will automatically switch to Flow Pacing mode. If ORP 
Trimming mode is selected and the Service Water Feed Flow Meter (FIT-700-100) becomes 
unavailable, the Mode will automatically switch to Preset Flow mode (Section 19.7.3.3). 

In all Auto Modes, if the Hypochlorite Dosing Pumps 4, 5 and 6 (PU-3040-040/050/060) flow 
indication (FI-3040-040/050/060) is unavailable, the speed and number of operating Hypochlorite 
Dosing Pumps (PU-3040-040/050/060) will be determined from a lookup table that relates the 
hypochlorite flowrate to the pump speed and number of pumps (Section 19.7.3.4). 

An alarm is raised if no flow is detected by Hypochlorite Dosing Pump Set 2 Flow Switch (FS-
3040-021) a set time (Pump Start Delay) after starting the duty pump/s. Also, an alarm is raised if 
flow is detected by the flow switch (FS-3040-021) a set time (Pump Stop Delay) after stopping the 
duty pump/s. 

Failure of all three Hypochlorite Dosing Pumps, due to pump failure or due to pump cutout level or 
inhibition, will raise an alarm. As the service water supply is critical to screening equipment, the 
supply of permeate to the service water system, undisinfected, is continued with the membranes 
providing a high level of disinfection. A loss of permeate supply will eventually trigger the potable 
top-up system, as outlined within Section 13.7.3. 

19.7.3.1. Flow Pacing 

In this Mode, the Operator selects the dose of Hypo (HypoDose) to be dosed in mg/L of chlorine 
into the service water feed flow as measured by the Service Water Feed Flow Indicating 
Transmitter (FIT-0700-100). The instantaneous input from the Flow Indicating Transmitter is 
filtered via a second order average function to establish the feed flow (Flow) that will be used to 
calculate the required flowrate of hypochlorite: 

HypoFlow = HypoDose x Flow x 3600 / (HypoConc x HypoSG x 10,000) 

Where HypoFlow is the required flowrate of hypochlorite (L/hr), HypoDose is the Operator 
selected Hypochlorite dose (mg/L - Cl), Flow is the (second order average) service water feed flow 
as measured by the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) (L/s), 
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HypoConc is the concentration of the Hypochlorite solution (wt% Cl), and HypoSG is the specific 
gravity of the Hypochlorite solution. 

The value of the required Hypochlorite flowrate will be limited to an Operator set maximum value 
(MaxHypoFlow) which will prevent excessive dosing of Hypochlorite due to either Operator or 
instrument error: 

AdoptedHypoFlow = Minimum (HypoFlow, MaxHypoFlow) 

The Hypochlorite flowrate is measured by FI-3040-040/050/060 and the speed of the duty 
Hypochlorite Dosing Pump (PU-3040-040/050/060) is modulated by feedback PID control loop to 
meet the AdoptedHypoFlow Hypochlorite flow setpoint. If the AdoptedHypoFlow is less than the 
flow at the minimum speed of the duty Hypochlorite Dosing Pump, MinFlow 1 (L/hr), the dosing 
pump is pulsed to achieve the flow setpoint (refer Section 19.7.3.5). 

19.7.3.2. ORP Trimming 

In this mode, the Operator selects the dose of Hypo (TrimHypoDose) to be dosed in mg/L of 
chlorine into the service water feed flow as measured by the Service Water Feed Flow Indicating 
Transmitter (FIT-0700-100). The instantaneous input from the Flow Indicating Transmitter is 
filtered via a second order average function to establish the sevice water feed flow (Flow). The 
Flow is adjusted by a factor (Trim Factor) which is multiplied by the difference between the 
measured ORP and the target ORP (Target ORP): 

HypoFlow = (TrimHypoDose + Trim Factor x (Target ORP – Measured ORP)) x Flow x 3600 / 
(HypoConc x HypoSG x 10,000) 

Where HypoFlow is the required flowrate of hypochlorite (L/hr), TrimHypoDose is the Operator 
selected Hypochlorite dose (mg/L - Cl), Trim Factor is the Operator selected multiplication factor 
for the influence of the ORP, Measured ORP is the ORP as measured by Service Water ORP 
Analyser (AIT-1030-002) (Sections 13.7.5 and 13.7.6) (mV), and Target ORP is the Operator set 
target ORP for control of the trimming (mV), Flow is the (second order average) service water feed 
flow as measured by the Service Water Feed Flow Indicating Transmitter (FIT-0700-100) (Section 
13.7.5 and 13.7.6) (L/s), HypoConc is the concentration of the Hypochlorite solution (wt% Cl), and 
HypoSG is the specific gravity of the Hypochlorite solution. 

The value of the required Hypochlorite flowrate will be limited to an Operator set maximum value 
(MaxHypoFlow) which will prevent excessive dosing of Hypochlorite due to either Operator or 
instrument error: 

AdoptedHypoFlow = Minimum (HypoFlow, MaxHypoFlow) 
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The Hypochlorite flowrate is measured by FI-3040-040/050/060 and the speed of the duty 
Hypochlorite Dosing Pump (PU-3040-040/050/060) is modulated by feedback PID control loop to 
meet the AdoptedHypoFlow Hypochlorite flow setpoint. If the AdoptedHypoFlow is less than the 
flow at the minimum speed of the duty Hypochlorite Dosing Pump, MinFlow 1 (L/hr), the dosing 
pump is pulsed to achieve the flow setpoint (refer Section 19.7.3.5). 

19.7.3.3. Preset Flow 

In Preset Flow mode a constant hypochlorite flow rate is specified by the Operator (Preset Hypo 
Flow). 

It is possible for the Operator to set a zero value for the hypochlorite flow if desired which will stop 
hypochlorite dosing to the service water system. 

The value of the required Hypochlorite flowrate will be limited to an Operator set maximum value 
(MaxHypoFlow) which will prevent excessive dosing of Hypochlorite: 

AdoptedHypoFlow = Minimum (Preset Hypo Flow, MaxHypoFlow) 

The Hypochlorite flowrate is measured by FI-3040-040/050/060 and the speed of the duty 
Hypochlorite Dosing Pump (PU-3040-040/050/060) is modulated by feedback PID control loop to 
meet the AdoptedHypoFlow Hypochlorite flow setpoint. If the AdoptedHypoFlow is less than the 
flow at the minimum speed of the duty Hypochlorite Dosing Pump, MinFlow 1 (L/hr), the dosing 
pump is pulsed to achieve the flow setpoint (refer Section 19.7.3.5). 

19.7.3.4. Hypochlorite Lookup Table 

If the Hypochlorite Dosing Pumps flow indication (FI-3040-040/050/060) becomes unavailable, a 
lookup table is used to determine the required speed and required number of Hypochlorite Dosing 
Pumps (PU-3040-040/050/060) to achieve the setpoint flow of hypochlorite (AdoptedHypoFlow). 

A lookup table based on hypochlorite flow, duty number and speed setpoints is shown below. The 
speed setpoint values are PLC programmed (Speed 1 to Speed 10) along with the flow per pump 
(Pump Flow 1 to Pump Flow 10) and number of duty pumps (Pump Duty 1 to Pump Duty 10). The 
Hypochlorite Dosing Pump setpoints detailed in the table below have been provided in Section 
19.9 below. 

The values for the lookup table should be periodically checked by the Operator using the 
calibration cylinder (CCL-3040-020). If the stroke length is changed, the values in the lookup table 
will need to be checked. 
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The SCADA will determine the required pump speed to achieve a given flow by interpolation of 
the values in the lookup table, ignoring any blanks.  

Hypo Flow Setpoint (L/hr) Number of Duty Pumps Operating Hypo Pump Speed (%) 

Pump Flow 1 Pumps Duty 1 Speed 1 

Pump Flow 2 Pumps Duty 2 Speed 2 

Pump Flow 3 Pumps Duty 3 Speed 3 

Pump Flow 4 Pumps Duty 4 Speed 4 

Pump Flow 5 Pumps Duty 5 Speed 5 

Pump Flow 6 Pumps Duty 6 Speed 6 

Pump Flow 7 Pumps Duty 7 Speed 7 

Pump Flow 8 Pumps Duty 8 Speed 8 

Pump Flow 9 Pumps Duty 9 Speed 9 

Pump Flow 10 Pumps Duty 10 Speed 10 

19.7.3.5. Minimum Hypochlorite Dosing Pump Speed for Disinfection 

If the required Hypochlorite flow rate for service water disinfection is less than the minimum pump 
flow rate, the duty dosing pump (PU-3040-040/050/060) will cycle on and off at the minimum 
pump speed as outlined below: 

The duty Hypochlorite Dosing Pump (PU-3040-040/050/060) will operate for a set On Time 
(OnTime 1) and then switch off for a set Off Time (OffTime 1). The sum of the On Time and Off 
Time will equal an Operator set time (Cycle Time 1). The On Time and Off Time will be 
determined by the SCADA as follows: 

OnTime 1= Cycle Time 1 / [1 + (MinFlow 1 – AdoptedHypoFlow) / AdoptedHypoFlow] 

OffTime 1= Cycle Time 1 – OnTime 1 

Where OnTime 1 is the time for which the pump will run (min), Cycle Time 1 is the Operator 
entered value for the sum of OnTime 1 and OffTime 1 (min), MinFlow 1 is the flow at the minimum 
speed of the Duty Hypochlorite Dosing Pump (L/hr), AdoptedHypoFlow is the setpoint flowrate for 
the dosing pump as per the selected Auto Mode (L/hr), and OffTime 1 is the time for which the 
pump will be off (min). 

Since the value for the setpoint flow (AdoptedHypoFlow) can change over time, the following steps 
are to be followed: 
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 If the pump is running and the setpoint flow (AdoptedHypoFlow) is less than MinFlow1, the 
timer (Timer 1) is started. The OnTime 1 and OffTime 1 are continuously calculated by the 
SCADA; 

 If during this time the target flow exceeds MinFlow 1, Timer 1 will be reset and the 
Hypochlorite Dosing Pump will continue running as per the selected Auto Mode; 

 Once Timer 1 exceeds OnTime 1, the Hypochlorite Dosing Pump will stop and Timer 1 is 
reset. A second timer (Timer 2) is then started; 

 The Hypochlorite Dosing Pump is stopped until Timer 2 exceeds OffTime 1 and then will 
restart. The cycle is continued if the AdoptedHypoFlow is less than MinFlow1. 

19.7.4. Hypochlorite Dosing for MBR CIP 

The Hypochlorite CIP Pumps (PU-3040-110/120) provide hypochlorite for clean-in-place (CIP) of 
the membrane modules. The flow of hypochlorite used for CIP is measured by the Hypochlorite 
CIP Flow Indicating Transmitter (FIT-3040-100). The pumps operate in a duty/standby 
configuration with a duty arbiter providing automatic cycling of the duty pump once per day at an 
Operator selected time of day (TOD 2).  A manual duty selector is also provided which allows the 
Operator to manually set the duty order of the Hypochlroite CIP Pumps. When the duty selector 
has been placed in manual the automatic time of day change over will not occur. 

In order to achieve the minimum flowrate requirement for the membrane Hypochlorite CIP process 
(refer to the GE Documentation in Volume 2 for detailed information on the control of the 
membrane CIP system), a manually operated recirculation side-stream is provided that returns part 
of the Hypochlorite flow back to the Hypochlorite Storage Tank (TK-3040-010). During normal 
Hypochlorite CIP operation, the recirculation side-stream valve (HV-3040-009) is opened (manual 
operation by the Operator) to enable the full flowrate range of Hypochlorite to be provided by the 
Hypochlorite CIP Dosing Pumps (PU-3040-110/120). If the recirculation side-stream valve (HV-
3040-009) is closed, the Operator must amend the Hypochlorite CIP Dosing Pumps speed setpoint 
table as outlined in Section 19.7.4.3 to provide correct operation of the Hypochlorite CIP Dosing 
Pumps, prior to commencing Hypochlorite CIP dosing. Note that if the recirculation side-stream is 
closed the Hypochlorite CIP dosing system will not be able to achieve the minimum flowrate 
requirement as outlined within the GE Documentation in Volume 2 for the membrane 
Hypochlorite CIP process. 

The Hypochlorite CIP Pumps (PU-3040-110/120) supply hypochlorite to the header pipework of 
any of the six MBR trains, controlled by the six MBR Hypochlorite CIP Solenoid Valves (SN-
0640-015/025/035/045/055/065). The appropriate solenoid valve will open to direct hypochlorite to 
the intended location, as outlined in the membrane CIP system section within the GE 
Documentation provided in Volume 2. 
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Once Hypochlorite CIP dosing is required by the membrane CIP system, the duty Hypochlorite 
CIP Dosing Pump (PU-3040-110/120) is started. The required flow setpoint for the membrane 
Hypochlorite CIP process is provided from the GE membrane CIP code (refer to the GE 
Documentation in Volume 2 for detailed information on the control of the membrane CIP system). 

The Hypochlorite CIP dosing pumps operate in one of two Modes: 

 Preset Flow; or 

 Speed Setpoint. 

A requirement for the Preset Flow Mode is that the Hypochlorite CIP Flow Indicating Transmitter 
(FIT-3040-100) is available. If Preset Flow Mode is selected and FIT-3040-100 becomes 
unavailable, the Mode will automatically switch to Speed Setpoint Mode. 

The appropriate Hypochlorite CIP Solenoid Valve (SN-0640-015/025/035/045/055/065) for the 
zone selected for dosing will open when the duty dosing pump is started. The solenoid is closed 
when the duty dosing pump is stopped.  

There is an interlock in the SCADA to prevent any of the Hypochlorite CIP Solenoid Valves (SN-
0640-015/025/035/045/055/065) and Citric CIP Solenoid Valves (SN-0640-014/024/034/044/054 
/064) from opening when one of the CIP Solenoid Valves is already open. Mixing these two 
chemicals –even in very small quantities - is HIGHLY DANGEROUS and must be prevented.  

Flow switches (FS-0640-015/025/035/045/055/065) provided downstream of each of the MBR 
Hypochlorite CIP Solenoid Valves are used for information at SCADA only and provide no 
alarming function.  

The Hypochlorite CIP Flow Indicating Transmitter (FIT-3040-100) and position feedback of the 
Hypochlorite CIP Solenoid Valves (SN-0640-015/025/035/045/055/065) are used to provide 
dosing location detection and alarming capabilities for the Hypochlroit CIP Sequence as follows: 

 A MBR1 Train 1 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-015) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
solenoid valve (SN-0640-015) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump; 

 A MBR1 Train 2 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-025) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
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solenoid valve (SN-0640-025) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump; 

 A MBR1 Train 3 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-035) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
solenoid valve (SN-0640-035) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump; 

 A MBR1 Train 4 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-045) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
solenoid valve (SN-0640-045) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump;  

 A MBR1 Train 5 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-055) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
solenoid valve (SN-0640-055) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump;   

 A MBR1 Train 6 Hypochlroite CIP Solenoid Valve Fail to Open Low Flow alarm will be 
raised if flow is not detected by the Hypochlorite CIP Flow Indicating Transmitter (FIT-
3040-100) a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-065) 
while the duty Hypochlorite CIP Pump is running. The alarm shall also be raised if the 
solenoid valve (SN-0640-065) is detected as closed, a set time (Location Valve Delay) after 
starting the duty Hypochlorite CIP Pump. 

The Hypochlorite CIP Flow Indicating Transmitter (FIT-3040-100) and position feedback of the 
Hypochlorite CIP Solenoid Valves (SN-0640-015/025/035/045/055/065) will also be used to raise 
a CIP dosing location alarm if flow is detected as follows: 

 A MBR1 Train 1 Hypochlorite CIP Solenoid Valve Fail to Close Flow alarm will be raised if 
flow is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-015); 

 A MBR1 Train 2 Hypochlorite CIP Solenoid Valve Fail to Close Flow alarm will be raised if 
flow is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-025); 
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 A MBR1 Train 3 Hypochlorite CIP Solenoid Valve Fail to Close Flow alarm will be raised if 
flow is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-035); 

 A MBR1 Train 4 Hypochlorite CIP Solenoid Valve Fail to Close Flow alarm will be raised if 
flow is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-045); 

 A MBR1 Train 5 Hypochlorite CIP Solenoid Valve Fail to Close Flow will be raised if flow 
is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set time 
(Location Valve Delay) after closing the solenoid valve (SN-0640-055); 

 A MBR1 Train 6 Hypochlorite CIP Solenoid Valve Fail to Close Flow alarm will be raised if 
flow is detected by the Hypochlroite CIP Flow Indicating Transmitter (FIT-3040-100), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-065). 

The Hypochlorite CIP Flow Indicating Transmitter (FIT-3040-100) and position feedback of the 
Hypochlroite CIP Solenoid Valves (SN-0640-015/025/035/045/055/065) and Citric CIP Solenoid 
Valves (SN-0640-014/024/034/044/054/064) are used to provide detection of mixing of 
incompatible chemicals and alarming capabilities as follows: 

 If more than one Hypochlorite CIP Solenoid Valve (SN-0640-015/025/035/045/055/065) are 
detected as open together, an alarm is raised and the MBR Trains associated with the open 
solenoids are faulted (Maintenance Clean Fault or Production Fault depending upon the 
operating mode of the MBR Train. See Section 11.11), after a set delay (Location Valve 
Delay); 

 If any Hypochlorite CIP Solenoid Valve (SN-0640-015/025/035/045/055/065) is open when 
the associated MBR Train is not in a Hypochlorite Maintenance Clean mode, an alarm is 
raised to notify the Operator of incorrect CIP dosing and the MBR Trains associated with the 
open solenoid is faulted (Production Fault. See Section 11.11); 

 If at any time a Hypochlorite CIP Solenoid Valve (SN-0640-015/025/035/045/055/065) and a 
Citric CIP Solenoid Valve (SN-0640-014/024/034/044/054/064) are detected as open 
together, an alrm is raised and the MBR Trains associated with the open solenoids are faulted 
(Maintenance Clean Fault or Production Fault depending upon the operating mode of the 
MBR Train. See Section 11.11). 

A dosing location alarm for the MBR Hypochlorite CIP Solenoid Valves will inhibit the 
Hypochlorite CIP Dosing Pumps (PU-3040-110/120). Similarly, all Hypochlorite CIP Dosing 
Pumps will be inhibited from operating if none of the dosing locations are selected. 

An alarm is raised if the measured flow of hypochlorite (FIT-3040-100) is less than a set flow (CIP 
Low Flow), after a set time (CIP Start Delay) after starting the CIP pump. An alarm is raised if the 
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measured flow of hypochlorite (FIT-3040-100) is larger than a set flow (CIP Leak Flow), after a set 
time (CIP Stop Delay) while the Hypochlorite CIP pump is stopped. 

Note that there is an interlock in SCADA to prevent the Hypochlorite CIP Pumps (PU-3040-
110/120) from operating whilst the Citric Acid Dosing Pumps (PU-3050-010/020) (Section 22.6.2) 
are operating. Mixing these two chemicals –even in very small quantities - is HIGHLY 
DANGEROUS and must be prevented. 

If at any time both the Hypochlorite CIP Pumps (PU-3040-110/120) and the Citric CIP Pumps 
(PU-3050-010/020) operate at the same time or flow is detected through the Hypochlorite CIP 
Flow Indicating Transmitter (FIT-3040-100) and the Citric Acid Dosing Header Flow Indicating 
Transmitter (FIT-3050-010) at the same time, both the Hypochlorite CIP Pumps (PU-3040-
110/120) and the Citric CIP Pumps (PU-3050-010/020) are inhibited and all of the CIP Solenoid 
Valves (SN-0640-015/025/035/045/055/065 and SN-0640/014/024/034/044/054/064) are closed 
and an alarm is raised. Note that this will not fault either CIP sequence; it will only inhibit the 
supply of either chemical to all MBR trains. 

In the event of a loss of power, the Hypochlorite CIP Pumps (PU-3040-110/120) will fault and a 
latching alarm will be raised (Hypochlorite CIP Pump 1 Power Off and/or Hypochlorite CIP Pump 
2 Power Off). The pumps are inhibited from operating until power is available and the alarm is 
reset by the Operator. Hypochlorite CIP Dosing will then initiate if the sequence is required to 
operate or if manually initiated by the Operator. Note that modes may have changed as a result of 
the power loss and Operators should ensure that the Hypochlorite CIP system is dosing in the 
correct mode. 

Refer to the GE Documentation in Volume 2 for detailed information on the control of the 
membrane CIP system. 

19.7.4.1. Preset Flow  

In this Mode, the Hypochlorite flow rate setpoint (Hypo CIP Flow (converted for L/hr)) is specified 
from the GE control logic. 

The value of the required Hypochlorite flow rate will be limited to an Operator set maximum value 
(MaxHypoCIP Flow) which will prevent excessive dosing of Hypochlorite: 

AdoptedHypoCIP Flow = Minimum (Hypo CIP Flow , MaxHypoCIP Flow) 

The Hypochlorite flow rate is measured by FIT-3040-100 and the speed of the duty Hypochlorite 
CIP Pump (PU-3040-110/120) is modulated by feedback PID control loop to meet the 
AdoptedHypoCIP Flow Hypochlorite flow setpoint. 
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19.7.4.2. Speed Setpoint 

In this Mode, the Hypochlorite flow rate setpoint (Hypo CIP Flow (converted for L/hr)) is specified 
from the GE control logic. 

The value of the required Hypochlorite flow rate will be limited to an Operator set maximum value 
(MaxHypoCIP Flow) which will prevent excessive dosing of Hypochlorite: 

AdoptedHypoCIP Flow = Minimum (Hypo CIP Flow , MaxHypoCIP Flow) 

In Speed Setpoint Mode, a lookup table (Section 19.7.4.3) is used to determine the required speed 
of the Hypochlorite CIP Dosing Pumps dosing to the MBR trains (PU-3040-110/120) to achieve 
the setpoint flow AdoptedHypoCIP Flow.  

19.7.4.3. Hypochlorite CIP Lookup Table 

A lookup table will be used to determine the required speed of the duty Hypochlorite CIP Dosing 
Pump (PU-3040-110/120) to achieve the target flow of Hypochlorite (AdoptedHypoCIP Flow). 

A lookup table is shown below, based on five setpoints. The speed setpoint values are PLC 
programmed (CIP Speed 1 to CIP Speed 5) along with the flow per pump (CIP Pump Flow 1 to 
CIP Pump Flow 5).  

The SCADA will calculate the required pump speed to achieve a given flow by interpolating from 
the values in the lookup table. 

During normal operation, the recirc side-stream for the Hypochlorite CIP Dosing system is open 
(manual operation by the Operator) to enable the minimum flowrate of Hypochlorite to be provided 
for the membrane Hypochlorite CIP process. The Hypochlorite CIP Dosing Pump setpoints 
detailed in the table below have been set according to normal operation with the recirc side-stream 
open. The setpoints have been provided in Section 19.9. 

Hypo CIP Flow (L/hr) Hypo CIP Pump Speed (%) 

CIP Pump Flow 1 CIP Speed 1 

CIP Pump Flow 2 CIP Speed 2 

CIP Pump Flow 3 CIP Speed 3 

CIP Pump Flow 4 CIP Speed 4 

CIP Pump Flow 5 CIP Speed 5 
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If the recirc side-stream is closed, the Operator must amend the Hypochlorite CIP Dosing Pumps 
speed setpoint table via the SCADA to the values detailed in the table below, prior to commencing 
Hypochlorite CIP dosing. 

Hypo CIP Flow 
Parameter 

Hypo CIP Flow (L/hr) Hypo CIP Pump Speed 
Parameter 

Hypo CIP Pump Speed 
(%) 

CIP Pump Flow 1 2400 CIP Speed 1 94.8 

CIP Pump Flow 2 2825 CIP Speed 2 95.0 

CIP Pump Flow 3 3250 CIP Speed 3 95.2 

CIP Pump Flow 4 3675 CIP Speed 4 95.5 

CIP Pump Flow 5 4100 CIP Speed 5 95.7 

19.8. Chemical Unloading Generally 

Power to the unloading panel is initiated by the Operator from the SCADA system after a request 
from the chemical unloading contractor.  An output from the SCADA system turns on 3 phase 
power to the unloading panel. 

The unloading panel has a single level display for the unloading contractor to monitor the tank 
level when filling the tank. This is not displayed separately on the SCADA.  

The unloading contractor will turn on the truck pump and start filling the tank.  When the high 
level is reached an alarm is raised and the truck pump is stopped by the PLC enabled output.  The 
contractor will then acknowledge the alarm. 

The high level alarm that stops the truck pump is initiated from the local display and the signal is 
sent to the PLC for turning off the 3phase power. The local display receives a 4-20mA input from 
the Sodium Hypochlorite Storage Tank Level Transmitter (LIT-3040-010) and this signal is also 
transmitted into the SCADA system for the Operator to monitor tank level. 

Should the level in the tank exceed the high level a separate hard wired high high level switch (LS-
3040-010) will cut off the power regardless of what the PLC does and alarms to the SCADA 
system. 

A bund High High level switch (LS-3040-011) is provided. If the Hypochlorite Bund Level Switch 
(LS-3040-011) triggers high high level, a bund high level alarm will be raised which will activate 
the visual and audible alarm system at the Sodium Hypochlorite Storage Tank and will cut-off 
power to the power outlet for the tanker truck pump.  
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19.9. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Pump Cutout Level Level in Hypochlorite Storage Tank 
to cutout pumps and trigger Low 
Level Alarm 

% 

 

0  100  10  Engineer 

Reorder Level Level in Hypochlorite Storage Tank 
to trigger Reorder Alarm 

% 0  100  20  Operator 

Level Change Difference in Level in Hypochlorite 
Storage Tank over set time that 
triggers Change in Level Alarm 

% 0 100 10 Operator 

Level Change Time Set time for difference in liquid level 
in Hypochlorite Storage Tank to 
triggers Change in Level Alarm 

Hrs 0 24.0 3.0 Operator 

TOD 1 Time of Day to switch duty function 
of Hypochlorite Dosing Pumps 

hr:min 00:00 23:59 10:00 Operator 

HypoDose Chlorine dose to service water for 
Flow Pacing Mode 

mg/L - 
Cl 

0.5 10.0 6.3 Operator 

HypoConc Current concentration of hypochlorite 
solution in Hypochlorite Storage 
Tank 

wt% Cl 5.0 20.0 10.0 Engineer 

HypoSG Specific gravity of hypochlorite 
solution in Hypochlorite Storage 
Tank 

kg/L 1.0 1.5 1.2 Engineer 

MaxHypoFlow Maximum flowrate of hypochlorite 
solution to dose for Flow Pacing 
Mode and for ORP Trimming Mode 

L/hr 0 60 30.0 Operator 

TrimHypoDose Chlorine dose to service water for 
ORP Trimming Mode 

mg/L - 
Cl 

0.5 10.0 6.0 Operator 

TrimFactor Factor for the magnitude of the 
influence that the ORP trimming 
function will have on the chlorine 
dose for ORP Trimming Mode 

 0.000 0.100 0.022 Operator 

Target ORP Reference ORP used for trimming 
chlorine dose for ORP Trimming 
Mode 

mV -1000 +1000 +550 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Preset Hypo Flow Target hypochlorite solution flowrate 
for Preset Flow Mode 

L/hr 0 15 1.8 Operator 

Speed 1 Hypochlorite Dosing Pump Speed for 
measurement of flow 1 

% 0 100 5.0 Engineer 

Speed 2 Hypochlorite Dosing Pump Speed for 
measurement of flow 2 

% 0 100 30.0 Engineer 

Speed 3 Hypochlorite Dosing Pump Speed for 
measurement of flow 3 

% 0 100 50.0 Engineer 

Speed 4 Hypochlorite Dosing Pump Speed for 
measurement of flow 4 

% 0 100 75.0 Engineer 

Speed 5 Hypochlorite Dosing Pump Speed for 
measurement of flow 5 

% 0 100 99.8 Engineer 

Speed 6 Hypochlorite Dosing Pump Speed for 
measurement of flow 6 

% 0 100 50.0 Engineer 

Speed 7 Hypochlorite Dosing Pump Speed for 
measurement of flow 7 

% 0 100 62.5 Engineer 

Speed 8 Hypochlorite Dosing Pump Speed for 
measurement of flow 8 

% 0 100 67.0 Engineer 

Speed 9 Hypochlorite Dosing Pump Speed for 
measurement of flow 9 

% 0 100 80.0 Engineer 

Speed 10 Hypochlorite Dosing Pump Speed for 
measurement of flow 10 

% 0 100 100.0 Engineer 

Pump Flow 1 Hypochlorite flowrate with one pump 
operating at Speed 1 

L/hr 0 60 3.0 Engineer 

Pump Flow 2 Hypochlorite flowrate with one pump 
operating at Speed 2 

L/hr 0 60 18.0 Engineer 

Pump Flow 3 Hypochlorite flowrate with one pump 
operating at Speed 3 

L/hr 0 60 30.0 Engineer 

Pump Flow 4 Hypochlorite flowrate with one pump 
operating at Speed 4 

L/hr 0 60 45.0 Engineer 

Pump Flow 5 Hypochlorite flowrate with one pump 
operating at Speed 5 

L/hr 0 60 59.9 Engineer 

Pump Flow 6 Hypochlorite flowrate with two 
pumps operating at Speed 6 

L/hr 0 120 60.0 Engineer 

Pump Flow 7 Hypochlorite flowrate with two 
pumps operating at Speed 7 

L/hr 0 120 75.0 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Pump Flow 8 Hypochlorite flowrate with two 
pumps operating at Speed 8 

L/hr 0 120 80.0 Engineer 

Pump Flow 9 Hypochlorite flowrate with two 
pumps operating at Speed 9 

L/hr 0 120 95.0 Engineer 

Pump Flow 10 Hypochlorite flowrate with two 
pumps operating at Speed 10 

L/hr 0 120 120.0 Engineer 

Pumps Duty 1 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 1 

 1 2 1 Engineer 

Pumps Duty 2 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 2 

 1 2 1 Engineer 

Pumps Duty 3 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 3 

 1 2 1 Engineer 

Pumps Duty 4 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 4 

 1 2 1 Engineer 

Pumps Duty 5 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 5 

 1 2 1 Engineer 

Pumps Duty 6 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 6 

 1 2 2 Engineer 

Pumps Duty 7 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 7 

 1 2 2 Engineer 

Pumps Duty 8 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 8 

 1 2 2 Engineer 

Pumps Duty 9 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 9 

 1 2 2 Engineer 

Pumps Duty 10 Number of Duty Hypochlorite Pumps 
operating to meet Pump Flow 10 

 1 2 2 Engineer 

TOD 2 Time of Day to switch duty function 
of Hypochlorite CIP Pumps 

hr:min 00:00 23:59 10:00 Operator 

Maintenance Hypo 
CIP Flow 

Target maintenance hypochlorite 
solution flowrate for hypochlorite CIP 
dosing 

L/hr 0 6600 500 Engineer 

Recovery Hypo 
CIP Flow 

Target recovery hypochlorite solution 
flowrate for hypochlorite CIP dosing 

L/hr 0 6600 3420 Engineer 

MaxHypoCIP Flow Maximum flow rate of Hypochlorite 
to dose to the MBR trains for all Auto 
Modes 

L/hr 0 6600 4100 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

CIP Speed 1 Hypochlorite CIP Dosing Pump 
Speed for measurement of flow 1 

% 0 100 95.0 Operator 

CIP Speed 2 Hypochlorite CIP Dosing Pump 
Speed for measurement of flow 2 

% 0 100 95.4 Operator 

CIP Speed 3 Hypochlorite CIP Dosing Pump 
Speed for measurement of flow 3 

% 0 100 96.0 Operator 

CIP Speed 4 Hypochlorite CIP Dosing Pump 
Speed for measurement of flow 4 

% 0 100 96.7 Operator 

CIP Speed 5 Hypochlorite CIP Dosing Pump 
Speed for measurement of flow 5 

% 0 100 97.5 Operator 

CIP Pump Flow 1 Hypochlorite flowrate for Hypo CIP 
Dosing Pump operating at Speed 1 

L/hr 0 6600 390 Operator 

CIP Pump Flow 2 Hypochlorite flowrate for Hypo CIP 
Dosing Pump operating at Speed 2 

L/hr 0 6600 1250 Operator 

CIP Pump Flow 3 Hypochlorite flowrate for Hypo CIP 
Dosing Pump operating at Speed 3 

L/hr 0 6600 2200 Operator 

CIP Pump Flow 4 Hypochlorite flowrate for Hypo CIP 
Dosing Pump operating at Speed 4 

L/hr 0 6600 3150 Operator 

CIP Pump Flow 5 Hypochlorite flowrate for Hypo CIP 
Dosing Pump operating at Speed 5 

L/hr 0 6600 4100 Operator 

* Note: 1) Hypochlorite Storage Tank level setpoints have been provided as a % level and are to be 
confirmed onsite during commissioning. 

19.10. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Pump Start Delay Time before low flow fault is triggered for 
hypochlorite dosing pump 

sec 1 60 30 

Pump Stop Delay Time before pump leak fault is triggered for 
hypochlorite dosing pump 

sec 1 60 30 

Min Speed  Minimum Hypochlorite Dosing Pump Speed % (Hz) 0 (0) 100 (50) 5 (2.5) 

Max Speed Maximum Hypochlorite Dosing Pump Speed % (Hz) 0 (0) 100 (50) 100 (50) 

Min Flow 1 Service Water Disinfection Hypochlorite L/hr 0 60 3 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

dosing pump flow at the minimum speed of 
the Duty Hypochlorite Dosing Pump 

CIP Low Flow Flow for CIP Low Flow alarm L/hr 0 4100 350 

CIP Start Delay Time before low flow fault is triggered for 
hypochlorite CIP pump 

sec 1 60 5 

CIP Leak Flow Flow for CIP pump leak alarm L/hr 0 4100 72 

CIP Stop Delay Time before pump leak fault is triggered for 
hypochlorite CIP pump 

sec 1 60 30 

Location Valve 
Delay 

Time for solenoid valve that controls the 
discharge location to open or when pump is 
started after solenoid valve is opened before 
location fault alarm is triggered 

sec 1 60 30 

CIP Min Speed  Minimum Hypochlorite CIP Pump Speed % (Hz) 0 (0) 100 (50) 5 (2.5) 

CIP Max Speed  Maximum Hypochlorite CIP Pump Speed % (Hz) 0 (0) 100 (50) 100 (50) 

19.11. Interlocks and Faults 

Related Process Event Action 

FIT-0700-100 Service Water Feed Flow Indicating 
Transmitter unavailable (Section 13.7.3) 

Flow Pacing or ORP Trimming Mode 
cannot be selected for hypochlorite 
dosing to Service Water-> switch to 
Preset Flow Mode 
Start and stop hypochlorite dosing to the 
service water system based on the 
position of VCA-0700-100 
(Section13.7.2) 

AIT-1030-002 Service Water ORP Analyser fails (Sections 
13.7.5 and 13.7.6)  

ORP Trimming Mode cannot be selected 
for hypochlorite dosing to Service Water 
-> switch to Flow Pacing Mode 

PU-3040-040/050/060 or 
LS-3040-012 

Failure of Hypochlorite Dosing (two or more 
pumps fail or storage tank cutout level is 
reached) 

Fully close the Service Water Feed 
Actuated Valve (VCA-0700-100) 
(Section13.7.6) 

LIT-3040-010 or  

LS-3040-012 
Measured chemical level drops below a set 
level (Pump Cutout Level) or either Storage 
Tank Level Switch triggers low level 

Inhibit all of the Hypochlorite Dosing 
Pumps (PU-3040-040/050/060) and 
inhibit all of the Hypochlorite CIP Pumps 
(PU-3040-110/120) and raise alarm 

LIT-3040-010 or  
LS-3040-010 

Measured chemical level increases above a set 
level (High Level) or either Storage Tank Level 
Switch triggers high high level 

Activate the visual and audible alarm 
system at the Hypochlorite Storage Tank 
and cut-off power to the power outlet for 
the tanker truck pump and raise alarm 
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19.12. SCADA Alarms 

Tag Name Description SCADA Priority 

PU-3040-040 
(ST41PU3040040dsError) 

Hypochlorite Dosing Pump 4 Error 5 

PU-3040-040  
(ST41PU3040040dsF2Start) 

Hypochlorite Dosing Pump 4 Fail to Start/Stop 5 

PU-3040-040  
(ST41PU3040040dsFlowInvalid) 

Hypochlorite Dosing Pump 4 Flow Signal Invalid 5 

PU-3040-040  

(ST41PU3040040dsLowFlow) 
Hypochlorite Dosing Pump 4 Low Flow 5 

PU-3040-050 
(ST41PU3040050dsError) 

Hypochlorite Dosing Pump 5 Error 5 

PU-3040-050  
(ST41PU3040050dsF2Start) 

Hypochlorite Dosing Pump 5 Fail to Start/Stop 5 

FIT-3040-100 Hypochlorite CIP Flow Indicating Transmitter 
fails 

Preset Flow Mode cannot be selected for 
hypochlorite dosing to membrane CIP 
system Water-> switch to Speed Setpoint 
Mode 

PU-3050-010/020 Citric Acid Dosing Pump (PU-3050-010/020) 
operating (Section 22.6.2) 

Inhibit Hypochlorite CIP Pumps (PU-
3040-110/120) 

SN-0640-
015/025/035/045/055/065 

Dosing location alarm for MBR Hypochlorite 
CIP Solenoid Valves 

Inhibit Hypochlorite CIP Pumps (PU-
3040-110/120) and raise alarm 

SN-0640-
015/025/035/045/055/065 

Allow only a single MBR Hypochlorite 
Solenoid Valve (SN-0640-
015/025/035/045/055/065) open 

Inhibit MBR Citric (Acid) CIP Solenoid 
Valves (SN-0640-
014/024/034/044/054/064) from opening 

SN-0640-
015/025/035/045/055/065 

Allow only a single MBR Hypochlorite 
Solenoid Valve (SN-0640-
015/025/035/045/055/065) open 

Inhibit remaining MBR Hypochlorite CIP 
Solenoid Valves (SN-0640-
015/025/035/045/055/065) from opening 

LS-3040-001 Hypochlorite Leak Sump High Level  Inhibit all Hypochlorite CIP Pumps (PU-
3040-110/120) and raise alarm 

LS-3040-021 Hypochlorite Storage and Dosing Bund triggers 
high high level 

Inhibit all of the Hypochlorite Dosing 
Pumps (PU-3040-040/050/060) and 
inhibit all of the Hypochlorite CIP Pumps 
(PU-3040-110/120) and raise alarm 

LS-3040-011 Hypochlorite Bund Level Switch triggers high 
high level 

Activate the visual and audible alarm 
system at the Hypochlorite Storage Tank 
and cut-off power to the power outlet for 
the tanker truck pump and raise alarm 
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Tag Name Description SCADA Priority 

PU-3040-050  
(ST41PU3040050dsFlowInvalid) 

Hypochlorite Dosing Pump 5 Flow Signal Invalid 5 

PU-3040-050  
(ST41PU3040050dsLowFlow) 

Hypochlorite Dosing Pump 5 Low Flow 5 

PU-3040-060 
(ST41PU3040060dsError) 

Hypochlorite Dosing Pump 6 Error 5 

PU-3040-060  

(ST41PU3040060dsF2Start) 

Hypochlorite Dosing Pump 6 Fail to Start/Stop 5 

PU-3040-060  

(ST41PU3040060dsFlowInvalid) 

Hypochlorite Dosing Pump 6 Flow Signal Invalid 5 

PU-3040-060  

(ST41PU3040060dsLowFlow) 

Hypochlorite Dosing Pump 6 Low Flow 5 

FS-3040-021 
(ST41FSH3040021dsAlarm) 

Hypochlorite Dosing Header 2 Flow High Switch 
Alarm 

5 

PU-3040-110  
(ST41PU3040110dsF2Start) 

Hypochlorite CIP Pump 1 Fail to Start/Stop 1 

PU-3040-110  

(ST41PU3040110dsIsolated) 

Hypochlorite CIP Pump 1 Isolated 5 

PU-3040-110  
(ST41PU3040110dsLowFlow) 

Hypochlorite CIP Pump 1 Low Flow 5 

PU-3040-110  
(ST41PU3040110dsNotRemote) 

Hypochlorite CIP Pump 1 Not Remote 5 

PU-3040-110  
(ST41PU3040110dsThermistor) 

Hypochlorite CIP Pump 1 Thermistor Fault 5 

PU-3040-110  
(ST41PU3040110dsVSDFault) 

Hypochlorite CIP Pump 1 VSD Fault 5 

PU-3040-110  

(ST41MBR1PNdsPN089) 
Hypochlorite CIP Pump 1 Drive Comms Fault 5 

PU-3040-110  

(ST41PU3040110dsEstop) 
Hypochlorite CIP Pump 1 Emergency Stop 1 

PU-3040-110  

(ST41PU3040110dsPowerOff) 
Hypochlorite CIP Pump 1 Power Off 5 

PU-3040-120 
(ST41PU3040120dsF2Start) 

Hypochlorite CIP Pump 2 Fail to Start/Stop 1 

PU-3040-120  
(ST41PU3040120dsIsolated) 

Hypochlorite CIP Pump 2 Isolated 5 
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Tag Name Description SCADA Priority 

PU-3040-120  
(ST41PU3040120dsLowFlow) 

Hypochlorite CIP Pump 2 Low Flow 5 

PU-3040-120  
(ST41PU3040120dsNotRemote) 

Hypochlorite CIP Pump 2 Not Remote 5 

PU-3040-120  
(ST41PU3040120dsThermistor) 

Hypochlorite CIP Pump 2 Thermistor Fault 5 

PU-3040-120  
(ST41PU3040120dsVSDFault) 

Hypochlorite CIP Pump 2 VSD Fault 5 

PU-3040-120  

(ST41MBR1PNdsPN108) 
Hypochlorite CIP Pump 2 Drive Comms Fault 5 

PU-3040-120  

(ST41PU3040120dsEstop) 
Hypochlorite CIP Pump 2 Emergency Stop 1 

PU-3040-120  

(ST41PU3040120dsPowerOff) 
Hypochlorite CIP Pump 2 Power Off 5 

PU-3040-110/120 
(ST41PU30401DTYdsPumpAvail) 

Sodium Hypochlorite MBR CIP Dosing No 
Pump Available 

5 

LIT-3040-010 
(ST41LIT3040010dsInvalid) 

Hypochlorite Storage Tank Level Signal Invalid 5 

(ST41SHCAUTOdsHypoStorageLevelChange) Sodium Hypochlorite Storage Change in Level 
Alarm* 

5 

(ST41SHCAUTOdsReorderAlarm) Sodium Hypochlorite Storage Reorder 5 

(ST41SHCAUTOdsPumpCutoutLevel) Sodium Hypochlorite Storage Pump Cutout 1 

LIT-3040-010 
(ST41LIT3040010dsLoLo) 

Hypochlorite Storage Tank Level Low Low 1 

LS-3040-010 
(ST41LSH3040010dsAlarm) 

Hypochlorite Tank Level High Switch Alarm 5 

LIT-3040-010 

(ST41LIT3040010dsHi) 

Hypochlorite Storage Tank Level High 5 

LS-3040-010 

(ST41LSHH3040010dsAlarm) 
Hypochlorite Tank Level High High Switch 
Alarm 

1 

LIT-3040-010 

(ST41LIT3040010dsHiHi) 

Hypochlorite Storage Tank Level High High 5 

LS-3040-021 
(ST41LSHH3040021dsAlarm) 

Hypochlorite Storage Dosing Bund High High 
Switch Alarm 

1 

LS-3040-001 
(ST41LSH3040001dsAlarm) 

Hypochlorite Leak Sump 1 Level High Switch 
Alarm 

1 
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Tag Name Description SCADA Priority 

LIT-3040-010 
(ST41LIT3040010dsLo) 

Hypochlorite Storage Tank Level Low 5 

LS-3040-012 
(ST41LSL3040012dsAlarm) 

Hypochlorite Tank Level Low Switch Alarm 1 

LS-3040-011  

(ST41LSHH3040011dsAlarm) 

Hypochlorite Storage Tank Bund Level High 
High Switch Alarm 

1 

FIT-3040-100 

(ST41FIT3040100dsLo) 
Hypochlorite CIP Flow Low 5 

PS-3040-001 

(ST41PSL3040001dsAlarm) 
Hypochlorite Shower Pressure 1 Low Switch 
Alarm 

1 

PS-3040-002 
(ST41PSL3040002dsAlarm) 

Hypochlorite Shower Pressure 2 Low Switch 
Alarm 

1 

PS-3040-003 
(ST41PSL3040003dsAlarm) 

Hypochlorite Shower Pressure 3 Low Switch 
Alarm 

1 

SN-0640-015 
(ST41SN0640015dsFlowF2Open) 

MBR1 Train 1 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-025 
(ST41SN0640025dsFlowF2Open 

MBR1 Train 2 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-035 

(ST41SN0640035dsFlowF2Open) 
MBR1 Train 3 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-045 
(ST41SN0640045dsFlowF2Open) 

MBR1 Train 4 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-055 
(ST41SN0640055dsFlowF2Open) 

MBR1 Train 5 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-065 
(ST41SN0640065dsFlowF2Open) 

MBR1 Train 6 Hypo CIP Solenoid Valve Fail to 
Open: Low Flow 

5 

SN-0640-015 

(ST41SN0640015dsFlowF2Close) 
MBR1 Train 1 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 

SN-0640-025 
(ST41SN0640025dsFlowF2Close) 

MBR1 Train 2 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 

SN-0640-035 
(ST41SN0640035dsFlowF2Close) 

MBR1 Train 3 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 

SN-0640-045 
(ST41SN0640045dsFlowF2Close) 

MBR1 Train 4 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 

SN-0640-055 
(ST41SN0640055dsFlowF2Close) 

MBR1 Train 5 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 
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Tag Name Description SCADA Priority 

SN-0640-065 
(ST41SN0640065dsFlowF2Close) 

MBR1 Train 6 Hypo CIP Solenoid Valve Fail to 
Close: Flow 

1 

PU-3040-110/120 and PU-3050-010/020 
operate at same time, or  
FIT-3040-100 provides flow indication while 
FIT-3050-010 provides flow indication 
(ST41CITAUTOdsHypoCitricTogether) 

Possible Citric and Hypo Mixing Alarm 1 

VCE-3040-010 
(ST41VCE3040010dsF2Open) 

Hypochlorite Tank Control Valve Fail to Open 5 

VCE-3040-010 
(ST41VCE3040010dsF2Close) 

Hypochlorite Tank Control Valve Fail to Close 1 

FIT-3040-100 
(ST41FIT3040100dsInvalid) 

Hypochlorite CIP Flow Signal Invalid 5 

FIT-3040-100 

(ST41FIT3040100dsLoLo) 
Hypochlorite CIP Flow Low Low 5 

FIT-3040-100 

(ST41FIT3040100dsHi) 
Hypochlorite CIP Flow High 5 

FIT-3040-100 

(ST41FIT3040100dsHiHi) 
Hypochlorite CIP Flow High High 5 

FS-3040-010 

(ST41FSH3040010dsAlarm) 
Hypochlorite Dosing Header 1 Flow High Switch 
Alarm 

5 

(ST41PU3040456DTYdsPumpAvail) Sodium Hypochlorite Disinfection Dosing No 
Pump Available 

1 

(ST41SHDAUTOdsFlowPaceAutoChange) Sodium Hypochlorite Disinfection Dosing 
Changed From Flow Pacing 

5 

(ST41SHDAUTOdsORPTrimAutoChange) Sodium Hypochlorite Disinfection Dosing 
Changed From ORP Trimming 

5 

(ST41SHDAUTOds1PumpLookupInvalid) Sodium Hypochlorite Disinfection Dosing 1 
Pump Lookup Table Invalid 

5 

(ST41SHDAUTOds2PumpLookupInvalid) Sodium Hypochlorite Disinfection Dosing 2 
Pumps Lookup Table Invalid 

5 

(ST41SHDAUTOdsDosingReqSupplyUnavail) Sodium Hypochlorite Disinfection Dosing 
Required Supply Unavailable 

5 

(ST41HYPAUTOdsPresetFlowAutoChange) Sodium Hypochlorite MBR CIP Dosing Changed 
From Preset Flow 

5 

(ST41HYPAUTOdsSpeedSPAutoChange) Sodium Hypochlorite MBR CIP Dosing Changed 
From Speed Setpoint 

5 
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Tag Name Description SCADA Priority 

(ST41HYPAUTOdsPumpLookupInvalid) Sodium Hypochlorite MBR CIP Dosing Pumps 
Lookup Table Invalid 

5 

(ST41HYPAUTOdsDosingReqSupplyUnavail) Sodium Hypochlorite MBR CIP Dosing Supply 
Unavailable 

5 

(ST41HYPAUTOdsLeak) Sodium Hypochlorite MBR CIP Dosing Leak 
Flow 

1 

(ST41PU3040456DTYdsTwoOrMoreUnavail) Sodium Hypochlorite Disinfection Dosing Two 
or More Unavailable 

5 

FS-0640-015 

(ST41FSL0640015dsAlarm) 
MBR1 Train 1 Hypo CIP Flow Low Switch 
Alarm 

5 

FS-0640-025 

(ST41FSL0640025dsAlarm) 
MBR1 Train 2 Hypo CIP Flow Low Switch 
Alarm 

5 

FS-0640-035 

(ST41FSL0640035dsAlarm) 
MBR1 Train 3 Hypo CIP Flow Low Switch 
Alarm 

5 

FS-0640-045 

(ST41FSL0640045dsAlarm) 
MBR1 Train 4 Hypo CIP Flow Low Switch 
Alarm 

5 

FS-0640-055 

(ST41FSL0640055dsAlarm) 
MBR1 Train 5 Hypo CIP Flow Low Switch 
Alarm 

5 

FS-0640-065 
(ST41FSL0640065dsAlarm) 

MBR1 Train 6 Hypo CIP Flow Low Switch 
Alarm 

5 

* Note: 
1) The Hypochlorite Storage Tank Change in Level alarm is suppressed during the membrane CIP Recovery 
Clean process. 

19.13. History 

Tag Name Description Sample Time 

PU-3040-040 Hypochlorite Dosing Pump 4 Speed 2 sec 

PU-3040-040 Daily Hypochloride Dosing Pump 4 Dose Volume (L) Daily 

PU-3040-040 Yesterday Hypochloride Dosing Pump 4 Dose Volume Yesterday (L) Daily 

PU-3040-040 Hypochlorite Dosing Pump 4 Flow (L/hr) 2 sec 

PU-3040-040 Hypochlorite Dosing Pump 4 Calc Flow (L/hr) 2 sec 

PU-3040-040 Daily Hypochlorite Dosing Pump 4 Flow Total (L) Daily  

PU-3040-040 Yesterday Hypochlorite Dosing Pump 4 Flow Total Yesterday (L) Daily 

PU-3040-040 Hypochlorite Dosing Pump 4 Calc Flow Total (L) 2 sec 

PU-3040-050 Hypochlorite Dosing Pump 5 Speed 2 sec 
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Tag Name Description Sample Time 

PU-3040-050 Daily Hypochloride Dosing Pump 5 Dose Volume (L) Daily 

PU-3040-050 Yesterday Hypochloride Dosing Pump 5 Dose Volume Yesterday (L) Daily 

PU-3040-050 Hypochlorite Dosing Pump 5 Flow (L/hr) 2 sec 

PU-3040-050 Hypochlorite Dosing Pump 5 Calc Flow (L/hr) 2 sec 

PU-3040-050 Daily Hypochlorite Dosing Pump 5 Flow Total (L) Daily 

PU-3040-050 Yesterday Hypochlorite Dosing Pump 5 Flow Total Yesterday (L) Daily 

PU-3040-050 Hypochlorite Dosing Pump 5 Calc Flow Total (L) 2 sec 

PU-3040-060 Hypochlorite Dosing Pump 6 Speed 2 sec 

PU-3040-060 Daily Hypochloride Dosing Pump 6 Dose Volume (L) Daily 

PU-3040-060 Yesterday Hypochloride Dosing Pump 6 Dose Volume Yesterday (L) Daily 

PU-3040-060 Hypochlorite Dosing Pump 6 Flow (L/hr) 2 sec 

PU-3040-060 Hypochlorite Dosing Pump 6 Calc Flow (L/hr) 2 sec 

PU-3040-060 Daily Hypochlorite Dosing Pump 6 Flow Total (L) Daily 

PU-3040-060 Yesterday Hypochlorite Dosing Pump 6 Flow Total Yesterday (L) Daily 

PU-3040-060 Hypochlorite Dosing Pump 6 Calc Flow Total (L) 2 sec 

PU-3040-110 Hypochlorite CIP Pump 1 Speed (%) 2 sec 

PU-3040-110 Hypochlorite CIP Pump 1 Current (A) 2 sec 

PU-3040-110 Hypochlorite CIP Pump 1 Power (kW) 2 sec 

PU-3040-120 Hypochlorite CIP Pump 2 Speed 2 sec 

PU-3040-120 Hypochlorite CIP Pump 2 Current (A) 2 sec 

PU-3040-120 Hypochlorite CIP Pump 2 Power (kW) 2 sec 

LIT-3040-010 Hypochlorite Storage Tank Level Indicating Transmitter (%) 2 sec 

FIT-3040-100 Hypochlorite CIP Flow Indicating Transmitter (L/s) 2 sec 

FIT-3040-100 Total Daily Totalised Hypochlorite CIP Flow (kL) Daily 

FIT-3040-100 Yesterday Yesterdays Totalised Hypochlorite CIP Flow (kL) Daily 

19.14. Start-up, Operation and Shutdown 

19.14.1.  Hypochlorite Dosing Pumps 

19.14.1.1. Start Up Procedures 

Ensure that: 
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 Ensure bund is empty including the leak sump; 

 Manual isolating valves between the tank and hypochlorite dosing pumps are open; 

 At least one of the strainers for the hypochlorite dosing pumps is in place and is not blocked; 

 Manual isolating valves downstream of dosing pumps are open; 

 The tank is at least 15% full; 

 The service water system is available and ready for operation; 

 At least one hypochlorite dosing pump for disinfection is available and ready for operation; 

 Once system is ready, select the Disinfection Auto Mode at the SCADA. 

19.14.1.2. Planned Shut Down 

Only one Hypochlorite Dosing Pump should be taken off-line at any time to ensure that sufficient 
hypochlorite dosing can be maintained to the service water system. 

Taking a pump off-line involves closing the upstream and downstream isolation valves. 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

19.14.1.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  Potable water can be 
supplied to Service Water Disinfection Tank 2 which removes the need for hypochlorite dosing to 
the service water system. 

19.14.2.  Hypochlorite CIP Pumps 

19.14.2.1. Start Up Procedures 

Ensure that: 

 Ensure bund is empty including the leak sump; 

 Manual isolating valves between the tank and hypochlorite CIP pumps are open; 

 The strainer for the hypochlorite CIP pumps is in place and is not blocked; 

 Manual isolating valves downstream of CIP pumps are open; 

 The tank is at least 15% full. Allow at least 25% tank volume for membrane recovery clean 
process; 

 The membranes are available and ready for operation; 

 At least one hypochlorite CIP pump is available and ready for operation; 
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 Once system is ready, select Auto Mode of operation and manually select the CIP method on 
the MBR SCADA page. 

19.14.2.2. Planned Shut Down 

Only one Hypochlorite CIP Pump should be taken off-line at any time to ensure that sufficient 
capacity for CIP of the membranes. 

Taking a pump off-line involves closing the upstream and downstream isolation valves. 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

19.14.2.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  In the event of a 
mains power outage the system should not be used as it is not critical, except in the case that 
TMP’s reach a high setpoint and maintenance or recovery cleans are required. It is noted that the 
power demand of the system is low. 
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20. Methanol Storage and Dosing 

20.1. Process Description 

Methanol is used as an external carbon source to increase the performance of denitrification within 
the Bioreactor.  

Methanol can be dosed to three locations in the Bioreactor: 

 The Anoxic Pass of the Oxidation Ditch (TK-0510-050); 

 Swing Zone 1 (TK-0510-100); and 

 Swing Zone 2 (TK-0510-110). 

A Methanol storage tank is provided in a bund with the chemical dosing pumps skid mounted 
alongside.  Methanol is received from tanker truck with a suitable connection point for tank filling. 

There are two dosing pumps in a duty/standby configuration. The duty dosing pump can be 
selected via SCADA.  

Outside of the chemical storage bund the methanol dosing lines are pipe-in-pipe (or double pipe) to 
prevent chemical leakage. The outer pipe drains to a leak sump which is equipped with a level 
switch to detect any leakage. 

20.2. Reference Drawings 

20.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-1230 Methanol Delivery Area Delivery Bund Details  

IW-GDSTP-4A-CIV-1100-1231 Methanol Delivery Area Pipework and Spill Tank Details 

20.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-3000-3140 Methanol Storage and Dosing Plan 

IW-GDSTP-4A-MEC-3000-3141 Methanol Storage and Dosing Sections 
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20.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-3000-6431 Methanol Dosing Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6432 Methanol Dosing Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6481 Methanol Storage Unloading Panel SHT 1 

IW-GDSTP-4A-ELE-3000-6482 Methanol Storage Unloading Panel SHT 2 

IW-GDSTP-4A-ELE-3000-6483 Methanol Storage Unloading Panel SHT 3 

IW-GDSTP-4A-ELE-3000-6631 Methanol Dosing Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-3000-6632 Methanol Dosing Pump 2 –Termination Diagram 

PLC Terminations PNL-0290-010 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010-PTA Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010-PTA Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0290-6301 PNL-0290-010-PTA Rio Rack 5 Slot 4 Power Termination Diagram  

IW-GDSTP-4A-ELE-0290-6302 PNL-0290-010-PTA Rio Rack 5 Slot 4 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6305 PNL-0290-010-PTA Rio Rack 5 Slot 6 Power Termination Diagram  

IW-GDSTP-4A-ELE-0290-6306 PNL-0290-010-PTA Rio Rack 5 Slot 6 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6312 PNL-0290-010-PTA Rio Rack 5 Slot 10 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6313 PNL-0290-010-PTA Rio Rack 5 Slot 11 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6314 PNL-0290-010-PTA Rio Rack 6 Slot 4 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6315 PNL-0290-010-PTA Rio Rack 6 Slot 5 Termination Diagram  

IW-GDSTP-4A-ELE-0290-6348 PNL-0290-010-PTA Rio I/O Field Device Termination Diagram-SHT 8 

IW-GDSTP-4A-ELE-0290-6349 PNL-0290-010-PTA Rio I/O Field Device Termination Diagram-SHT 9 

20.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5290 Truck Unloading Bund 

IW-GDSTP-4A-PRO-3000-5230 Methanol Storage and Dosing 

IW-GDSTP-4A-PRO-0500-5142 Bioreactor 1 – Sheet 3 

IW-GDSTP-4A-PRO-0500-5143 Bioreactor 1 – Sheet 4 
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20.3. Equipment 

20.3.1. Controlled Equipment 

Tag Name Description 

PU-3030-010 Methanol Dosing Pump 1 

PU-3030-020 Methanol Dosing Pump 2 

SN-3030-150 Methanol Dilution Water Solenoid Valve 

SN-0510-004 Methanol Dosing Location 1 Solenoid Valve (Oxidation Ditch Anoxic Pass) 

SN-0510-001 Methanol Dosing Location 2 Solenoid Valve (Swing Zone 1) 

SN-0510-002 Methanol Dosing Location 3 Solenoid Valve (Swing Zone 2) 

PU-3030-001 Methanol Tank Feed Pump 

SN-3030-010 Methanol Tank Feed Pump Compressed Air Solenoid Valve 

SN-3030-011 Methanol Depressurisation Line Solenoid Valve  

20.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-3030-010 Methanol Storage Tank 1 

STR-3030-031 Methanol Strainer 1 

STR-3030-032 Methanol Strainer 2 

STR-3030-150 Methanol Dilution Water Strainer 

CCL-3030-010 Methanol Calibration Cylinder  

BND-3030-010 Methanol Bund 

BND-1000-010 Methanol Truck Unloading Bund 

TK-3030-001 Methanol Leak Sump 

TK-0510-101 Methanol Dosing Leak Sump 

TK-1000-010 Methanol Truck Bund Spill Tank 

TK-3030-020 Foam Tank 1  

TK-3030-021 Foam Tank 2 

EJC-3030-001 Foam Eductor  

SSH-3030-001 Methanol Safety Shower 

SSH-3030-002 Methanol Bund Safety Shower 
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Tag Name Description 

DMA-3030-150 Methanol Pulsation Dampener 

VPR-3030-001 Methanol Safety Shower Pressure Reducing Valve 

VPR-3030-002 Methanol Bund Safety Shower Pressure Reducing Valve 

VPF-3030-010 & FLM-3030-010 Methanol Tank Pressure Relief Valve 1 & Flame Arrestor (combined unit) 

VPF-3030-020 Methanol Tank Pressure Relief Valve 2 

VPF-3030-100 Methanol Dosing Pump 1 Pressure Relief Valve 

VPF-3030-200 Methanol Dosing Pump 2 Pressure Relief Valve 

VPS-3030-150 Methanol Header Pressure Sustaining Valve 

VPR-3030-100 Methanol Dilution Pressure Reducing Valve 

HR-3030-013 Methanol Area Hose Reel 

Various Valves 

20.3.3. Instrumentation 

Tag Name Description 

LIT-3030-010 Methanol Storage Tank Level Indicating Transmitter 

LS-3030-010 Methanol Storage Tank Level Switch (High-High) 

LS-3030-011 Methanol Storage Tank Level Switch (Low) 

LS-3030-012 Methanol Bund Level Switch (High-High) 

LG-3030-010 Methanol Storage Tank Level Gauge 

LS-3030-001 Methanol Leak Sump Level Switch (High) 

LS-0510-101 Methanol Dosing Leak Sump Level Switch (High) 

PS-3030-001 Methanol Safety Shower Pressure Switch (Low) 

PS-3030-002 Methanol Bund Safety Shower Pressure Switch (Low) 

FIT-3030-150 Methanol Flow Indicating Transmitter 

FS-3030-150 Methanol Dilution Water Flow Switch 1 (High) (Rotameter) 

FS-3030-151 Methanol Dilution Water Flow Switch 2 (Low) 

LS-1000-010 Methanol Truck Bund Spill Tank Level Switch (High-High) 

FS-0510-004 Methanol Dosing Location 1 Flow Switch (Low) 

FS-0510-001 Methanol Dosing Location 2 Flow Switch (Low) 

FS-0510-002 Methanol Dosing Location 3 Flow Switch (Low) 
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Tag Name Description 

FI-3030-010 Methanol Dosing Skid Pressure Relief Flow Indicator 

FI-3030-151 Methanol Dilution Flow Indicator (Rotameter) 

PG-3030-150 Methanol Dosing Header Pressure Gauge 

PG-3030-151 Methanol Service Water Dilution Pressure Gauge 

20.4. Equipment and Functionality Description 

There are two Methanol Dosing Pumps (PU-3030-010/020) in a duty/standby configuration that 
provide methanol to the Bioreactor. The dosing location to the Bioreactor is controlled via solenoid 
valves (SN-0510-004/001/002). Dilution water is provided to the methanol downstream of the 
dosing pumps.  

The Methanol Storage Tank (TK-3030-010) sits within the Methanol Bund (BND-3010-010) and 
stores Methanol for the dosing pumps. 

The Methanol bund is equipped with two safety showers (SSH-3030-001/002), with a single 
common pressure switch (PS-3030-001) to indicate if there is insufficient pressure to correctly 
operate the shower. 

20.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

20.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

20.7. Operation in Auto 

20.7.1. Methanol Storage 

The following level setpoints exist for the Methanol Storage Tank, as measured by the Methanol 
Storage Tank Level Indicating Transmitter (LIT-3030-010): 
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 If the level drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of methanol; 

 If the liquid level in the Methanol Storage Tank, as measured by the Methanol Storage Tank 
Level Indicating Transmitter (LIT-3030-010), decreases by more than an Operator set value 
(Level Change) in a set time (Level Change Time) a Change in Level alarm will be raised. 
This could indicate leakage or gross failure of the tank; 

 If the level drops below a set level (Pump Cutout Level) or the Methanol Storage Tank Level 
Switch (LS-3030-011) triggers low level, all of the Methanol Dosing Pumps (PU-3030-
010/020) will stop and a pump cutout level alarm will be raised. The pumps will be inhibited 
from starting until the alarm is reset; 

 If the level increases above a set level (High Level) or the Methanol Storage Tank Level 
Switch (LS-3030-010) triggers high high level, a high level alarm will be raised which will 
activate the visual and audible alarm system at the Methanol Storage Tank and will close the 
Methanol Tank Feed Pump Solenoid Valve (SN-3030-010) stopping the Methanol Feed Tank 
Pump (PU-3030-001). 

Similarly, if the Methanol Bund Level Switch (LS-3030-012) triggers high high level, a bund high 
high level alarm will be raised which will activate the visual and audible alarm system at the 
Methanol Storage Tank and will close the Methanol Tank Feed Pump Compressed Air Solenoid 
Valve (SN-3030-010) stopping the Methanol Feed Tank Pump (PU-3030-001). 

20.7.2. Methanol Dosing 

Methanol Dosing Pumps 1 and 2 (PU-3030-010/020) dose methanol to one of three locations in the 
Bioreactor. The pumps operate in a duty/standby configuration with the duty order rotated at an 
Operator nominated time of day (TOD 1). A manual duty selector is also provided which allows the 
Operator to manually set the duty order of the Methanol Dosing Pumps. When the duty selector has 
been placed in manual the automatic time of day change over will not occur. 

The methanol dosing pumps operate in one of three Modes: 

 Flow Pacing; 

 Preset Flow; or 

 Hourly Schedule. 

A requirement for Flow Pacing mode is that the Bioreactor Feed Flow Average signal (Section 
5.7.5.2) is available. If Flow Pacing mode is selected and the Bioreactor Feed Flow Average signal 
becomes unavailable, the Mode will automatically switch to Hourly Schedule mode. 
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In all Auto Modes if the Methanol Flow Indicating Transmitter (FIT-3030-150) is unavailable, the 
speed of the Methanol Dosing Pumps 1 and 2 (PU-3030-010/020) is determined from a lookup 
table that relates the methanol flowrate to the pump speed (Section 20.7.2.4).  

The Operator can select one, two or all three of the possible dosing locations in the Bioreactor via 
SCADA. Any combination of areas can be selected as required: 

 The Anoxic portion of the Oxidation Ditch (TK-0510-050) which will open Dosing Location 
1 Solenoid Valve (SN-0510-004); 

 Swing Zone 1 (TK-0510-100) which will open Dosing Location 2 Solenoid Valve (SN-0510-
001); and/or 

 Swing Zone 2 (TK-0510-110) which will open Dosing Location 3 Solenoid Valve (SN-0510-
002). 

The appropriate Methanol Dosing Location Solenoid Valve/s (SN-0510-004/001/002) for Zones 
selected for dosing will open when the duty dosing pump is running. It should be noted that if more 
than one dosing location is selected, the flow split of Methanol to the various locations will need to 
be achieved by manually adjusting isolation valves at each dosing location. Methanol Dosing 
Location Solenoid Valve/s (SN-0510-004/001/002) closes when the Service Water Dilution 
Solenoid Valve (SN-3030-150) is closed.  

Solenoid valve (SN-3030-011), located on the common methanol dosing pumps depressurisation 
line (241-6-SSA-MET) opens when either of the methanol dosing pumps start for an operator 
settable time (Time Interval 1), and then closes. This allows any vapour build-up to be expelled 
from the pipework.  

A flow switch (FS-0510-004/001/002) is provided upstream of each of the Methanol Dosing 
Location Solenoid Valves. These are used to raise a dosing location alarm if no flow is detected at 
any dosing location that has been selected whilst methanol is being dosed, as follows: 

 A Methanol Dosing Location Fault – no flow detected at Bioreactor Oxidation Ditch Anoxic 
Pass alarm is raised if flow is not detected by the flow switch (FS-0510-004) after a set time 
(Location Valve Delay) after opening the solenoid valve (SN-0510-004); 

 A Methanol Dosing Location Fault – no flow detected at Swing Zone 1 alarm is raised if 
flow is not detected by the flow switch (FS-0510-001) after a set time (Location Valve 
Delay) after opening the solenoid valve (SN-0510-001); 

 A Methanol Dosing Location Fault – no flow detected at Swing Zone 2 alarm is raised if 
flow is not detected by the flow switch (FS-0510-002) after a set time (Location Valve 
Delay) after opening the solenoid valve (SN-0510-002). 
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The flow switches (FS-0510-004/001/002) will also be used to raise a dosing location alarm if flow 
is detected as follows: 

 A Methanol Dosing Location Fault –flow detected at Bioreactor Oxidation Ditch Anoxic 
Pass alarm is raised if flow is detected by the flow switch (FS-0510-004) after a set time 
(Location Valve Delay) after closing the solenoid valve (SN-0510-004); 

 A Methanol Dosing Location Fault –flow detected at Swing Zone 1 alarm is raised if flow is 
detected by the flow switch (FS-0510-001) after a set time (Location Valve Delay) after 
closing the solenoid valve (SN-0510-001); 

 A Methanol Dosing Location Fault –flow detected at Swing Zone 2 alarm is raised if flow is 
detected by the flow switch (FS-0510-002) after a set time (Location Valve Delay) after 
closing the solenoid valve (SN-0510-002). 

The Methanol Dosing Pumps (PU-3030-010/020) will be inhibited from operating and an alarm is 
raised if none of the dosing locations are selected. 

When dosing to the Bioreactor is initiated, the duty Methanol Dosing Pump (PU-3030-010/020) 
will be started and the Methanol Dilution Water Solenoid Valve (SN-3030-150) will open: 

 An alarm is raised and both Methanol Dosing Pumps (PU-3030-010/020) are stopped, if the 
flow of Methanol, as measured by the Methanol Flow Indicating Transmitter (FIT-3030-
150), is less than a set flow (Low Methanol Flow) for a set delay (Pump Start Delay) after 
starting the duty Methanol Dosing Pump;  

 An alarm is raised if the flow of Methanol, as measured by the Methanol Flow Indicating 
Transmitter (FIT-3030-150), is more than a set flow (Methanol Leak Flow) for a set delay 
(Pump Stop Delay) after stopping the pump. The Pumps will be inhibited from starting until 
the alarm is reset by the Operator; 

 An alarm is raised if the flow of methanol, as measured by the Methanol Flow Indicating 
Transmitter (FIT-3030-150), is more than a set flow (High Methanol Flow) at any time; 

 An alarm is raised if no flow is detected by the Methanol Dilution Water Flow Switch 2 (FS-
3030-151) for a set delay (Valve Delay) after opening the Methanol Dilution Water Solenoid 
Valve (SN-3030-150); 

 A high dilution flow alarm is raised at any time, if the Methanol Dilution Water Flow Switch 
1 (FS-3030-150) is active at any time;  

 An alarm will be raised and the Methanol Dosing Pumps (PU-3030-010/020) will be stopped 
if Methanol Dosing Leak Sump Level Switch is triggered (LS-0510-101) or the Methanol 
Leak Sump Level Switch is triggered (LS-3030-001). The pumps will be inhibited from 
starting until the alarm is reset. 
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When Methanol dosing is no longer required due to either low methanol demand or shutdown of all 
the dosing locations in the Bioreactor, the operating Methanol Dosing Pump (PU-3030-010/020) 
will stop and the last remaining dosing location valve (SN-0510-001/002/004) will remain open. 
After an Operator set delay (Flush Duration) the Service Water Dilution Solenoid Valve (SN-
3010-150) and dosing location valve (SN-0510-001/002/004) will close. This delay allows 
chemicals to be flushed from the dosing lines. If during the delay Methanol dosing is restarted, the 
Service Water Dilution Solenoid Valve (SN-3030-150) remains open and the flush duration timer 
is reset. 

In the event of a loss of power, the Methanol Dosing Pumps will fault and a latching alarm will be 
raised (Methanol Dosing Pump 1 Power Off and/or Methanol Dosing Pump 2 Power Off). The 
pumps are inhibited from operating until power is available and the alarm is reset by the Operator. 
Methanol Dosing will then initiate if the sequence is required to operate. Note that modes may have 
changed as a result of the power loss and Operators should ensure that the Methanol system is 
dosing in the correct mode.  

The Bioreactor Methanol flowrate is totalised (from FIT-3030-150) to provide a daily volume. An 
alarm is raised if the volume of Methanol dosed to the Bioreactor in any day reaches an Operator 
set limit (Max Daily Volume). 

20.7.2.1. Flow Pacing 

In this mode the Operator selects the amount of Methanol (MethVol) to be dosed per ML of 
screened sewage flow to the Bioreactor as measured by the Bioreactor Feed Flow Average 
(Section 5.7.5.2): 

MethFlow = MethVol x Bioreactor Feed Flow Average x 3.6 / 1000 

Where MethFlow is the required flowrate of Methanol (L/hr), MethVol is the Operator selected 
amount of Methanol to be dosed per ML of Bioreactor inflow (L/ML) (Weekday MethVol_1 to 
Weekday MethVol_24, Saturday MethVol_ 1 to Saturday MethVol_24, and Sunday MethVol_1 to 
Sunday MethVol_24), and Bioreactor Feed Flow Average is the time weighted average feed 
flowrate to the Bioreactor (L/s). 

 There are three separate schedules for periods of the week as follows: 

 Weekday (Weekday MethVol_1 to Weekday MethVol_24); 

 Saturday (Saturday MethVol_ 1 to Saturday MethVol_24); 

 Sunday (Sunday MethVol_1 to Sunday MethVol_24). 

The required schedule will be initiated at 12:00am on the respective day.  
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The value of the required Methanol flowrate will be limited to an Operator set maximum value 
(MaxMethFlow) which will prevent excessive dosing of Methanol during wet weather flows: 

AdoptedMeth Flow = Minimum (MethFlow , MaxMethFlow) 

The Methanol flowrate is measured by FIT-3030-150 and the speed of the duty Methanol Dosing 
Pump (PU-3030-010/020) is modulated by a feedback PID control loop to meet the AdoptedMeth 
Flow Methanol flow setpoint. If AdoptedMeth Flow is less than the flow at the minimum speed of 
the duty Methanol Dosing Pump, MinFlow (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 20.7.2.5). 

20.7.2.2. Preset Flow 

In Preset Flow Mode the Operator selects a constant flow of Methanol flow. There are three 
separate preset flows for periods of the week as follows: 

 Weekday (Weekday Preset Meth Flow); 

 Saturday (Saturday Preset Meth Flow); 

 Sunday (Sunday Preset Meth Flow). 

The preset flow (Preset Meth Flow) shall be equal to the above setpoints for the respsective 
periods. The respective preset flow shall be initiated at 12:00am on the respective day. 

It is possible for the Operator to set a zero value for the Methanol flow which will stop Methanol 
dosing. A flush will occur and the Methanol Dosing Solenoids (SN-0510-001/002/004) will remain 
open for a set time (Flush Duration).  

The value of the required Methanol flowrate will be limited to an Operator set maximum value 
(MaxMethFlow) which will prevent excessive methanol dosing. 

AdoptedMeth Flow = Minimum (Preset Meth Flow , MaxMethFlow) 

The Methanol flowrate is measured by FIT-3030-150 and the speed of the duty Methanol Dosing 
Pump (PU-3030-010/020) is modulated by a feedback PID control loop to meet the AdoptedMeth 
Flow Methanol flow setpoint. If AdoptedMeth Flow is less than the flow at the minimum speed of 
the duty Methanol Dosing Pump, MinFlow (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 20.7.2.5). 
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20.7.2.3. Hourly Schedule 

In Hourly Schedule Mode the Methanol flow rate set point is specified for each hour (Weekday 
Meth Flow 1 to Weekday Meth Flow 24, Saturday Meth Flow 1 to Saturday Meth Flow 24, and 
Sunday Meth Flow 1 to Sunday Meth Flow 24).  

There are three separate schedules for periods of the week as follows: 

 Weekday (Weekday Meth Flow 1 to Weekday Meth Flow 24); 

 Saturday (Saturday Meth Flow 1 to Saturday Meth Flow 24); 

 Sunday (Sunday Meth Flow 1 to Sunday Meth Flow 24). 

The required schedule will be initiated at 12:00am on the respective day. 

It is possible for the Operator to set a zero value for the Methanol flow which will stop Methanol 
dosing. 

The value of the required Methanol flowrate will be limited to an Operator set maximum value 
(MaxMethFlow) which will prevent excessive methanol dosing. 

AdoptedMeth Flow = Minimum (Meth Flow 1 to Meth Flow 24 , MaxMethFlow) 

The Methanol flowrate is measured by FIT-3030-150 and the speed of the duty Methanol Dosing 
Pump (PU-3030-010/020) is modulated by a feedback PID control loop to meet the AdoptedMeth 
Flow Methanol flow setpoint. If AdoptedMeth Flow is less than the flow at the minimum speed of 
the duty Methanol Dosing Pump, MinFlow (L/hr), the dosing pump is pulsed to achieve the flow 
setpoint (refer Section 20.7.2.5) 

20.7.2.4. Methanol Dosing Lookup Table 

If the Methanol Flow Indicating Transmitter (FIT-3030-0150) becomes unavailable a lookup table 
is used to determine the required speed of the Methanol Dosing Pump (PU-3030-010/020) to 
achieve the setpoint flow AdoptedMeth Flow.  

A lookup table based on five setpoints is given shown below. The speed setpoint values are PLC 
programmed (Meth Speed 1 to Meth Speed 5) along with the flow per pump (Meth Pump Flow 1 to 
Meth Pump Flow 5). The Methanol Dosing Pump setpoints detailed in the table below have been 
provided in Section 20.9 below. 

The values for the lookup table should be periodically checked by the Operator using the 
calibration cylinder. If the stroke length is changed, the values in the lookup table will need to be 
checked. 
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The SCADA will determine the required pump speed to achieve a given flow by interpolation of 
the values in the lookup table. 

Methanol Dosing Flow (L/hr) Methanol Dosing Pump Speed (%) 

Meth Pump Flow 1 Meth Speed 1 

Meth Pump Flow 2 Meth Speed 2 

Meth Pump Flow 3 Meth Speed 3 

Meth Pump Flow 4 Meth Speed 4 

Meth Pump Flow 5 Meth Speed 5 

20.7.2.5. Minimum Methanol Dosing Pump Speed 

If the required Methanol flow rate is less than the minimum duty pump flow rate, the duty 
Methanol Dosing Pump (PU-3030-010/020) will cycle on and off at the minimum pump speed as 
outlined below: 

The duty Methanol Dosing Pump (PU-3030-010/020) will operate for a set On Time (OnTime) and 
then switch off for a set Off Time (OffTime). The sum of the OnTime and Off Time will equal an 
Operator set time (Cycle Time).  

OnTime = Cycle Time / [1 + (MinFlow – AdoptedMeth Flow) / AdoptedMeth Flow] 

OffTime = Cycle Time – OnTime 

Where OnTime is the calculated time for which the pump will run (min), Cycle Time is the 
Operator entered value for the sum of OnTime and OffTime (min), MinFlow is the flow at the 
minimum speed of the duty Methanol Dosing Pump (L/hr), AdoptedMeth Flow is the setpoint 
flowrate for the dosing pump as per the selected Auto Mode (L/hr), and OffTime is the time for 
which the pump will be off (min). 

Since the value for the setpoint Methanol flow (AdoptedMeth Flow) can change over time, the 
following steps are to be followed: 

 If the pump is running and the setpoint flow (AdoptedMeth Flow) is less than MinFlow, the 
timer (Timer 1) is started. The  OnTime and OffTime are continuously calculated by the 
SCADA: 

 If during this time the target flow exceeds MinFlow, Timer 1 will be reset and the 
Methanol Dosing Pump will continue running as per the selected Auto Mode; 

 Once the Timer 1 exceeds OnTime, the Methanol Dosing Pump will stop and Timer 1 is reset. 
A second timer (Timer 2) is then started; 
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 The Methanol Dosing Pump is stopped until Timer 2 exceeds OffTime and then will restart. 
The cycle is continued if AdoptedMeth Flow is less than MinFlow. 

20.8. Chemical Unloading Generally 

The unloading panel has a single level display for the unloading contractor to monitor the tank 
level when filling the tank. 

The unloading Contractor will connect the delivery line to the Methanol Storage Tank camlock 
connection. Methanol transfer is initiated by the Operator from the SCADA system after a request 
from the chemical unloading Contractor.  An output from the SCADA system opens the Methanol 
Tank Feed Pump Compressed Air Solenoid Valve (SN-3030-010) which will start the Methanol 
Tank Feed Pump (PU-3030-001). When the high level (LIT-3030-010) is reached an alarm is 
initiated and the solenoid valve (SN-3030-010) is closed and the pump (PU-3030-001) is stopped. 
The Contractor will then acknowledge the alarm. 

Should the level in the tank exceed the high level a separate hard wired High High level switch 
(LS-3030-010) will close the Compressed Air Solenoid Valve (SN-3030-010) and raises an alarm 
to the SCADA system. 

A bund high high level switch (LS-3030-012) and a truck unloading bund high high level switch 
(LS-1000-010) are provided. If either level switch triggers high high level, a bund high high level 
alarm is raised which will activate the visual and audible alarm system at the Methanol Storage 
Tank and will close the Compressed Air Solenoid Valve (SN-3030-010). 

A manual by-pass line has been provided for auxiliary Methanol addition to the Methanol Storage 
Tank (TK-3030-010) if required. 

20.8.1. Safety Shower 

Two safety showers (SSH-3030-010/020) are installed, one within the bunded Methanol Storage 
Tank area and one immediately outside of the bund beside the truck bund. 

An alarm is raised for the Methanol Safety Showers (SSH-3030-001/002) when the common low 
pressure switch (PS-3030-001) is triggered. 

20.9. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA. 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Reorder Level Level in Methanol Storage Tank to 
trigger Reorder Alarm 

% 0 100 30 Operator 

Pump Cutout Level Level in Methanol Storage Tank to 
cutout pumps and trigger Low Low 
Level Alarm 

% 0 100 2 Engineer 

TOD 1 Time of Day to switch duty function 
of Methanol Dosing Pumps 

hr:min 00:00 23:59 10:00 Operator 

Low Low Methanol 
Flow 

Flow setpoint to trigger Low Flow 
Alarm 

L/hr 0 500 0.5 Engineer 

High Methanol 
Flow 

Flow setpoint to trigger High Flow 
Alarm 

L/hr 0 500 99.0 Engineer 

Methanol Leak 
Flow 

Flow setpoint to trigger Pump Leak 
Alarm 

L/hr 0 180 2.0 Engineer 

Time Interval 1 Solenoid valve (SN-3030-011) opens 
when methanol dosing pumps start 
and then closes 

sec 0 30 10 Operator  

Flush Duration  Delay after stopping Methanol 
Dosing Pump before closing the 
Methanol Dilution Water Solenoid 
Valve 

sec 1 300 60 Operator 

Max Daily Volume Maximum volume of methanol to 
dose to the bioreactor in any day 

kL 0.0 3.6 3.0 Operator 

Cycle Time The cycle time for which a dosing 
pump will switch on and off if target 
flow to the Bioreactor is less than 
minimum flow 

min 1 60 5 Engineer 

Weekday_MethVol Volume of methanol to dose per ML 
of Bioreactor Feed Flow Average for 
Flow Pacing Mode 

L/ML 0 165 6.5 Operator 

Saturday_MethVol Volume of methanol to dose per ML 
of Bioreactor Feed Flow Average for 
Flow Pacing Mode 

L/ML 0 165 6.5 Operator 

Sunday_MethVol Volume of methanol to dose per ML 
of Bioreactor Feed Flow Average for 
Flow Pacing Mode 

L/ML 0 165 6.5 Operator 

MaxMethFlow Maximum flowrate of methanol to 
dose for Flow Pacing Mode 

L/hr 0 180 105.0 Operator 

Weekday_Preset 
Meth Flow 

Setpoint methanol flowrate for Preset 
Flow Mode 

L/hr 0 180 0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Saturday_Preset 
Meth Flow 

Setpoint methanol flowrate for Preset 
Flow Mode 

L/hr 0 180 0 Operator 

Sunday_Preset 
Meth Flow 

Setpoint methanol flowrate for Preset 
Flow Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 1 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 2 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 3 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 4 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 5 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 6 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 7 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 8 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 9 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 10 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Weekday Meth 
Flow 11 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 3.0 Operator 

Weekday Meth 
Flow 12 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 6.2 Operator 

Weekday Meth 
Flow 13 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Weekday Meth 
Flow 14 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Weekday Meth 
Flow 15 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Weekday Meth 
Flow 16 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 18.4 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Weekday Meth 
Flow 17 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Weekday Meth 
Flow 18 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Weekday Meth 
Flow 19 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Weekday Meth 
Flow 20 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Weekday Meth 
Flow 21 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Weekday Meth 
Flow 22 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Weekday Meth 
Flow 23 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Weekday Meth 
Flow 24 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Saturday Meth 
Flow 1 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 2 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 3 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 4 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 5 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 6 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 7 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 8 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 9 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Saturday Meth 
Flow 10 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Saturday Meth 
Flow 11 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 1.5 Operator 

Saturday Meth 
Flow 12 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 3.1 Operator 

Saturday Meth 
Flow 13 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Saturday Meth 
Flow 14 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Saturday Meth 
Flow 15 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Saturday Meth 
Flow 16 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Saturday Meth 
Flow 17 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 18.4 Operator 

Saturday Meth 
Flow 18 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Saturday Meth 
Flow 19 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Saturday Meth 
Flow 20 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Saturday Meth 
Flow 21 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Saturday Meth 
Flow 22 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Saturday Meth 
Flow 23 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Saturday Meth 
Flow 24 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 6.2 Operator 

Sunday Meth Flow 
1 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
2 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
3 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
4 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Sunday Meth Flow 
5 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
6 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
7 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
8 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
9 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
10 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 0 Operator 

Sunday Meth Flow 
11 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 3.0 Operator 

Sunday Meth Flow 
12 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 6.2 Operator 

Sunday Meth Flow 
13 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Sunday Meth Flow 
14 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Sunday Meth Flow 
15 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Sunday Meth Flow 
16 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 18.4 Operator 

Sunday Meth Flow 
17 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Sunday Meth Flow 
18 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 

Sunday Meth Flow 
19 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Sunday Meth Flow 
20 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Sunday Meth Flow 
21 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 15.2 Operator 

Sunday Meth Flow 
22 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 12.2 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Sunday Meth Flow 
23 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 9.2 Operator 

Sunday Meth Flow 
24 

Setpoint methanol flowrate for 
Hourly Schedule Mode 

L/hr 0 180 6.2 Operator 

Meth Speed 1 Methanol Dosing Pump Speed for 
measurement of flow 1 

% 0 100 6.0 Engineer 

Meth Speed 2 Methanol Dosing Pump Speed for 
measurement of flow 2 

% 0 100 25.0 Engineer 

Meth Speed 3 Methanol Dosing Pump Speed for 
measurement of flow 3 

% 0 100 50.0 Engineer 

Meth Speed 4 Methanol Dosing Pump Speed for 
measurement of flow 4 

% 0 100 75.0 Engineer 

Meth Speed 5 Methanol Dosing Pump Speed for 
measurement of flow 5 

% 0 100 100.0 Engineer 

Meth Pump Flow 1 Methanol flowrate with one pump 
operating at Speed 1 

L/hr 0 180 6.0 Engineer 

Meth Pump Flow 2 Methanol flowrate with one pump 
operating at Speed 2 

L/hr 0 180 51.0 Engineer 

Meth Pump Flow 3 Methanol flowrate with one pump 
operating at Speed 3 

L/hr 0 180 100.0 Engineer 

Meth Pump Flow 4 Methanol flowrate with one pump 
operating at Speed 4 

L/hr 0 180 120.0 Engineer 

Meth Pump Flow 5 Methanol flowrate with one pump 
operating at Speed 5 

L/hr 0 180 160.0 Engineer 

20.10. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Pump Start Delay Time before low flow fault is triggered for 
Methanol Dosing Pump 

sec 1 60 5 

Pump Stop Delay Time before pump leak fault is triggered 
for Methanol Dosing Pump 

sec 1 60 5 

Valve Delay Time before low flow fault is triggered for 
Methanol dilution water solenoid valve 

sec 1 60 30 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Location Valve Delay Time for solenoid valve that controls the 
discharge location to open before location 
fault alarm is triggered 

sec 1 60 30 

Min Speed  Minimum Methanol Dosing Pump Speed % (Hz) 0 (0) 100 (50) 5 (2.5) 

Max Speed  Maximum Methanol Dosing Pump Speed % (Hz) 0 (0) 100 (50) 100 (50) 

MinFlow Methanol Dosing Pump flow at the 
minimum speed of the Duty Methanol 
Dosing Pump. 

L/hr 0 180 6 

20.11. Interlocks and Faults 

Related Process Event Action 

LIT-3030-010 or LS-
3030-011 

Measured chemical level drops below a set level 
(Pump Cutout Level) or Storage Tank Level 
Switch triggers low level 

Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 

SN-0510-
004/001/002 

None of the dosing locations are selected Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 

LIT-3030-010 or LS-
3030-010 or LS-
3030-012 

Measured chemical level increases above a set 
level (High Level) or Storage Tank Level Switch 
triggers high level, or Methanol Bund Level 
Switch triggers high level 

Close Compressed Air Solenoid Valve 
(SN-3030-010) to stop pump (PU-3030-
001) and raise alarm 

LS-1000-010 Methanol Truck Bund Spill Tank Close Compressed Air Solenoid Valve 
(SN-3030-010) to stop pump (PU-3030-
001) and raise alarm 

FIT-0260-010 Bioreactor Feed Flow Average signal is 
unavailable (Section 5.7.5.2) 

Flow Pacing Mode cannot be selected  -> 
switch to Hourly Schedule Mode 

FIT-3030-150 Methanol Flow Indicating Transmitter is 
unavailable  

Flow Pacing Mode or Preset Flow Mode 
cannot be selected  -> switch to Hourly 
Schedule Mode 

LS-0510-101 Methanol Dosing Leak Sump High Level Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 

LS-3030-001 Methanol Leak Sump High Level Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 

FS-3030-150 Low service water dilution flow of methanol Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 

FS-3030-151 No service water dilution flow of methanol Inhibit all of the Methanol Dosing Pumps 
(PU-3030-010/020) and raise alarm 
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20.12. SCADA Alarms 

Tag Name Description SCADA Priority 

PU-3030-010 

(ST41PU3030010dsF2Start) 
Methanol Dosing Pump 1 Fail to Start/Stop 1 

PU-3030-010 

(ST41PU3030010dsEstop) 
Methanol Dosing Pump 1 Emergency Stop 1 

PU-3030-010 

(ST41PU3030010dsThermistor) 
Methanol Dosing Pump 1 Thermistor Fault 5 

PU-3030-010 

(ST41PU3030010dsVSDFault) 
Methanol Dosing Pump 1 VSD Fault 5 

PU-3030-010 

(ST41PU3030010dsIsolated) 
Methanol Dosing Pump 1 Isolated 5 

PU-3030-010 
(ST41PU3030010dsNotRemote) 

Methanol Dosing Pump 1 Not Remote 5 

PU-3030-010 
(ST41PU3030010dsLowFlow) 

Methanol Dosing Pump 1 Low Flow 5 

PU-3030-010 
(ST41MCCPNdsPN027) 

Methanol Dosing Pump 1 Drive Comms Fault 5 

PU-3030-010 

(ST41PU3030010dsPowerOff) 
Methanol Dosing Pump 1 Power Off 

 

5 

PU-3030-020 
(ST41PU3030020dsF2Start) 

Methanol Dosing Pump 2 Fail to Start/Stop 1 

PU-3030-020 
(ST41PU3030020dsEstop) 

Methanol Dosing Pump 2 Emergency Stop 1 

PU-3030-020 
(ST41PU3030020dsThermistor) 

Methanol Dosing Pump 2 Thermistor Fault 5 

PU-3030-020 
(ST41PU3030020dsVSDFault) 

Methanol Dosing Pump 2 VSD Fault 5 

PU-3030-020 

(ST41PU3030020dsIsolated) 
Methanol Dosing Pump 2 Isolated 5 

PU-3030-020 

(ST41PU3030020dsNotRemote) 
Methanol Dosing Pump 2 Not Remote 5 

PU-3030-020 

(ST41PU3030020dsLowFlow) 
Methanol Dosing Pump 2 Low Flow 5 

(ST41MCCPNdsPN045) Methanol Dosing Pump 2 Drive Comms Fault 5 
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Tag Name Description SCADA Priority 

PU-3030-020 
(ST41PU3030020dsPowerOff) 

Methanol Dosing Pump 2 Power Off 5 

PU-3030-010/020 
(ST41PU30300DTYdsPumpAvail) 

Methanol Bioreactor Dosing No Pump Available 1 

LIT-3030-010 

(ST41LIT3030010dsInvalid) 
Methanol Tank Level Signal Invalid 5 

LIT-3030-010 

(ST41LIT3030010dsLoLo) 
Methanol Tank Level Low Low 1 

LIT-3030-010 

(ST41LIT3030010dsLo) 
Methanol Tank Level Low 5 

LIT-3030-010 

(ST41LIT3030010dsHi) 
Methanol Tank Level High 5 

LIT-3030-010 

(ST41LIT3030010dsHiHi) 
Methanol Tank Level High High 1 

LS-3030-011 
(ST41LSL3030011dsAlarm) 

Methanol Tank Level Low Switch Alarm 1 

LS-3030-012 
(ST41LSHH3030012dsAlarm) 

Methanol Bund Level High High Switch Alarm 1 

LS-3030-001 
(ST41LSH3030001dsAlarm) 

Methanol Leak Sump Level High Switch Alarm 1 

LS-3030-010 
(ST41LSHH3030010dsAlarm) 

Methanol Tank Level High High Switch Alarm 1 

LS-3030-010 

(ST41LSH3030010dsAlarm) 
Methanol Tank Level High Switch Alarm 5 

FIT-3030-150 

(ST41FIT3030150dsInvalid) 
Methanol Dosing Flow Signal Invalid 5 

FIT-3030-150 

(ST41FIT3030150dsLoLo) 
Methanol Dosing Flow Low Low 5 

FIT-3030-150 

(ST41FIT3030150dsLo) 
Methanol Dosing Flow Low 5 

FIT-3030-150 

(ST41FIT3030150dsHi) 
Methanol Dosing Flow High 5 

FIT-3030-150 
(ST41FIT3030150dsHiHi) 

Methanol Dosing Flow High High 5 

FS-3030-150 
(ST41FSH3030150dsAlarm) 

Methanol Dilution Rotameter 1 Flow High 
Switch Alarm 

5 
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Tag Name Description SCADA Priority 

FS-3030-151 
(ST41FSL3030151dsAlarm) 

Methanol Dilution Flow Low Switch Alarm 1 

PS-3030-001 
(ST41PSL3030001dsAlarm) 

Methanol Safety Shower Pressure Low Switch 
Alarm 

1 

LS-1000-010 

(ST41LSHH1000010dsAlarm) 
Methanol Spill Tank Level High High Switch 
Alarm 

1 

FS-0510-001 

(ST41FSL0510001dsAlarm) 
Methanol Dosing Flow 2 Low Switch Alarm 5 

FS-0510-002 

(ST41FSL0510002dsAlarm) 
Methanol Dosing Flow 3 Low Switch Alarm 5 

FS-0510-004 

(ST41FSL0510004dsAlarm) 
Methanol Dosing Flow 1 Low Switch Alarm 5 

LS-0510-101 

(ST41LSH0510101dsAlarm) 
Methanol Leak Sump Level High Switch Alarm 1 

SN-0510-001 
(ST41SN0510001dsFlowF2Open) 

Methanol Swing Zone 1 Valve Fail to Open  
Low Flow 

5 

SN-0510-001 
(ST41SN0510001dsFlowF2Close) 

Methanol Swing Zone 1 Valve Fail to Close  
Flow 

1 

SN-0510-002 
(ST41SN0510002dsFlowF2Open) 

Methanol Swing Zone 2 Valve Fail to Open  
Low Flow 

5 

SN-0510-002 
(ST41SN0510002dsFlowF2Close) 

Methanol Swing Zone 2 Valve Fail to Close  
Flow 

1 

SN-0510-004 

(ST41SN0510004dsFlowF2Open) 
Methanol Bioreactor Valve Fail to Open  Low 
Flow 

5 

SN-0510-004 

(ST41SN0510004dsFlowF2Close) 
Methanol Bioreactor Valve Fail to Close  Flow 1 

(ST41MTCAUTOdsMethTankLevelChange) Methanol Storage Tank Level Change 1 

(ST41MTCAUTOdsReorderAlarm) Methanol Storage Reorder 5 

(ST41MTCAUTOdsPumpCutoutLevel) Methanol Storage Pump Cutout Level Alarm 1 

(ST41MTBAUTOdsFlowPaceAutoChange) Methanol Bioreactor Dosing Changed from Flow 
Pacing 

7 

(ST41MTBAUTOdsHrlySchedAutoChange) Methanol Bioreactor Dosing Changed from 
Hourly Schedule 

7 

(ST41MTBAUTOdsPumpLookupInvalid) Methanol Bioreactor Dosing Pumps Lookup 
Table Invalid 

5 
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Tag Name Description SCADA Priority 

(ST41MTBAUTOdsDosingReqSupplyUnavail) Methanol Bioreactor Dosing Required Supply 
Unavailable Alarm 

5 

(ST41MTBAUTOdsNoBioDosLocSelected) Methanol Bioreactor Dosing no Location 
Selected Alarm 

5 

(ST41MTBAUTOdsMaxDailyDose) Methanol Bioreactor Dosing Daily Dosing Limit 
Reached Alarm 

5 

(ST41MTBAUTOdsLeak) Methanol Bioreactor Dosing Leak Flow 1 

20.13. History 

Tag Name Description Sample Time 

PU-3030-010 Methanol Dosing Pump 1 Speed (%) 2 sec 

PU-3030-010 Methanol Dosing Pump 1 Power (kW) 2 sec  

PU-3030-010 Methanol Dosing Pump 1  (A) 2 sec 

PU-3030-020 Methanol Dosing Pump 2 Speed (%) 5 sec 

PU-3030-020 Methanol Dosing Pump 2 Power (kW) 2 sec  

PU-3030-020 Methanol Dosing Pump 2  (A) 2 sec 

LIT-3030-010 Methanol Storage Tank Level Indicating Transmitter 
(%) 

2 sec 

FIT-3030-150 Methanol Dosing Flow (L/hr) 2 sec 

FIT-3030-150 Daily  Daily Totalised Methanol Volume to Bioreactor (kL) Daily 

FIT-3030-150 Yesterday Yesterday Totalised Methanol Volume to Bioreactor 
(kL) 

Daily 

20.14. Start-up, Operation and Shutdown 

20.14.1. Start Up Procedures 

Ensure that: 

 Ensure bund is empty including the leak sump; 

 Manual isolating valves between the tank and methanol dosing pumps are open; 

 At least one of the strainers for the methanol dosing pumps is in place and is not blocked; 

 Manual isolating valves downstream of dosing pumps are open; 

 The tank is at least 15% full; 
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 The service water system is available and ready for operation for the provision of dilution 
water; 

 At least one methanol dosing pump is available and ready for operation; 

 Once system is ready, select Auto Mode of operation and manually select the dosing location 
on the SCADA. 

20.14.2. Planned Shut Down 

Only one Methanol Dosing Pump should be taken off-line at any time to ensure that sufficient 
methanol dosing can be maintained to the bioreactor. 

Taking a pump off-line involves closing the upstream and downstream isolation valves. 

Before accessing any mechanical or electrical equipment, appropriate isolation and tagging 
procedures must be carried out. 

20.14.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation. In the event of a mains 
power outage the system should be enabled as the power demand is low and Methanol Dosing may 
be required to meet effluent quality criteria. 
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21. Caustic Soda Storage and Dosing 
21.1. Process Description 

Caustic Soda is used for the pH adjustment in the Bioreactor and the Digester. The Caustic Soda is 
dosed at two locations: 

 The Bioreactor Anaerobic Zone 1; and 

 The Anoxic Zone 1 of the Digester. 

Two Caustic Soda storage tanks are provided in a bund with two chemical dosing pumps skids 
mounted alongside.  Caustic Soda is received from tanker truck which is parked in the common 
chemical unloading bay. 

Two dosing skids are provided each with duty/standby dosing pumps.  The duty dosing pumps can 
be selected via SCADA. The first dosing skid supplies Caustic to the Bioreactor, the second dosing 
skid supplies Caustic to the Digester. All discharge lines are encapsulated in a larger pipe and are 
drained back to a sump at the lowest point. 

21.2. Reference Drawings 

21.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-1235 Chemical Delivery Area Delivery Bund Details 

IW-GDSTP-4A-CIV-1100-1236 Chemical Delivery Area Pipework and Spill Tank Details 

21.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-3000-3042 Caustic Soda Storage and Dosing Plan 

IW-GDSTP-4A-MEC-3000-3043 Caustic Soda Storage and Dosing Sections  

21.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations  

IW-GDSTP-4A-ELE-3000-6471 Caustic Storage Unloading Panel SHT 1  

IW-GDSTP-4A-ELE-3000-6472 Caustic Storage Unloading Panel SHT 2  
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Drawing Number Description 

IW-GDSTP-4A-ELE-3000-6473 Caustic Storage Unloading Panel SHT 3 

PLC Terminations PNL-3090-010 

IW-GDSTP-4A-ELE-3090-6201 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-3090-6202 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-3090-6301 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6302 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6303 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 5 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6304 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 5 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6305 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 6 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6306 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 6 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6307 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 7 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6308 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 8 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6309 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 9 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6311 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 11 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6312 PNL-3090-010- Chemical Dosing Rio I/O Rack 17 Slot 4 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6313 PNL-3090-010- Chemical Dosing Rio I/O Rack 17 Slot 5 Termination 
Diagram 

IW-GDSTP-4A-ELE-3090-6341 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram 
– SHT 1 

IW-GDSTP-4A-ELE-3090-6342 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram 
– SHT 2 

IW-GDSTP-4A-ELE-3090-6343 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram 
– SHT 3 

IW-GDSTP-4A-ELE-3090-6345 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram 
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Drawing Number Description 

– SHT 5 

IW-GDSTP-4A-ELE-3090-6347 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram 
– SHT 7 

21.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5290 Truck Unloading Bund 

IW-GDSTP-4A-PRO-3000-5225 Caustic Soda Storage and Dosing 

IW-GDSTP-4A-PRO-0500-5140 Bioreactor  – Sheet 1 

IW-GDSTP-4A-PRO-0400-5200 Digestion – Sheet 1 

21.3. Equipment 

21.3.1. Controlled Equipment 

Tag Name Description 

PU-3020-010 Caustic Dosing Pump 1 

PU-3020-020 Caustic Dosing Pump 2 

PU-3020-030 Caustic Dosing Pump 3 

PU-3020-040 Caustic Dosing Pump 4 

SN-3020-010 Service Water Dilution Solenoid Valve 1 

SN-3020-020 Service Water Dilution Solenoid Valve 2 

21.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-3020-010 Caustic Storage Tank 1 

TK-3020-020 Caustic Storage Tank 2 

STR-3020-031 Caustic Strainer 1  

STR-3020-032 Caustic Strainer 2 

STR-3020-010 Service Water Dilution Strainer 1 

STR-3020-020 Service Water Dilution Strainer 2 

BND-3020-010 Caustic Soda Bund 
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Tag Name Description 

BND-1000-020 Alum & Caustic Truck Unloading Bund 

TK-3020-150 Caustic Leak Sump 1 

TK-0510-011 Caustic Bioreactor Dosing Leak Sump 

TK-0440-012 Caustic Digester Dosing Leak Sump 

TK-1000-020 Alum & Caustic Truck Bund Spill Tank 

SSH-3020-001 Caustic Dosing Safety Shower 

CCL-3020-010 Caustic Calibration Cylinder 

DMP-3020-150 Caustic Dosing Pulsation Dampener 1 

DMP-3020-350 Caustic Dosing Pulsation Dampener 2 

VPR-3020-001 Caustic Dosing Safety Shower Pressure Reducing Valve 

VPF-3020-100 Caustic Dosing Pump 1 Pressure Relief Valve 

VPF-3020-200 Caustic Dosing Pump 2 Pressure Relief Valve 

VPF-3020-300 Caustic Dosing Pump 3 Pressure Relief Valve 

VPF-3020-400 Caustic Dosing Pump 4 Pressure Relief Valve 

VPR-3020-010 Caustic Dilution Pressure Reducing Valve 1 

VPR-3020-020 Caustic Dilution Pressure Reducing Valve 2 

VPS-3020-150 Caustic Dosing Pressure Sustaining Valve 1 

VPS-3020-350 Caustic Dosing Pressure Sustaining Valve 2 

Various Valves 

21.3.3. Instrumentation 

Tag Name Description 

LS-3020-011 Caustic Soda Bund Level Switch (High-High) 

LIT-3020-010 Caustic Storage Tank 1 Level Indicating Transmitter (High) 

LIT-3020-020 Caustic Storage Tank 2 Level Indicating Transmitter (High) 

LS-3020-010 Caustic Storage Tank 1 Level Switch (High-High) 

LS-3020-020 Caustic Storage Tank 2 Level Switch (High-High) 

LS-3020-012 Caustic Storage Tank 1 Level Switch (Low) 

LS-3020-021 Caustic Storage Tank 2 Level Switch (Low) 

PS-3020-001 Caustic Dosing Safety Shower Pressure Switch (Low) 
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Tag Name Description 

FS-3020-010 Service Water Dilution Flow Switch 1 (High) (Rotameter) 

FS-3020-011 Service Water Dilution Flow Switch 2 (Low) 

FS-3020-020 Service Water Dilution Flow Switch 3 (High) (Rotameter) 

FS-3020-021 Service Water Dilution Flow Switch 4 (Low) 

LS-3020-150 Caustic Leak Sump 1 Level Switch (High) 

LS-1000-020 Alum & Caustic Truck Bund Spill Tank Level Switch (High-High) 

LS-0510-011 Caustic Bioreactor Dosing Leak Sump Level Switch (High) 

LS-0440-012 Caustic Digester Dosing Leak Sump Level Switch High 

LG-3020-010 Caustic Storage Tank 1 Visual Level Gauge 

LG-3020-020 Caustic Storage Tank 2 Visual Level Gauge  

FI-3020-011 Caustic Dosing Skid 1 Pressure Relief Flow Indicator 

FI-3020-012 Caustic Dosing Skid 2 Pressure Relief Flow Indicator 

PG-3020-010 Caustic Bioreactor Service Water Dilution Pressure Gauge 

PG-3020-020 Caustic Digester Service Water Dilution Pressure Gauge 

PG-3020-150 Caustic Bioreactor Dosing Header Pressure Gauge 

PG-3020-350 Caustic Digester Dosing Header Pressure Gauge 

FI-3020-010 Caustic Dosing Pump 1 Flow Indicator 

FI-3020-020 Caustic Dosing Pump 2 Flow Indicator 

FI-3020-030 Caustic Dosing Pump 3 Flow Indicator 

FI-3020-040 Caustic Dosing Pump 4  Flow Indicator 

FI-3020-013 Service Water Dilution 1 Flow Indicator (Rotameter) 

FI-3020-021 Service Water Dilution 2 Flow Indicator (Rotameter) 

21.4. Equipment and Functionality Description 

There are two Caustic Dosing Pumps (PU-3020-010/020) in a duty/standby configuration that are 
dedicated to Bioreactor Dosing and two Caustic Dosing Pumps (PU-3020-030/040) in a 
duty/standby configuration that are dedicated to the Aerobic Digester. 

The Caustic Storage Tanks (TK-3020-010/020) sit within the Caustic Soda Bund (BND-3020-010) 
and store Caustic Soda for the dosing pumps.  

The Caustic Soda bund is equipped with a safety shower (SSH-3020-001), with a pressure switch 
(PS-3020-001) to indicate if there is insufficient pressure to correctly operate the shower. 
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21.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

21.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

21.7. Operation in Auto 

21.7.1. Caustic Storage 

The two Caustic Storage Tanks (TK-3020-010/020) each have separate valves and instrumentation. 
Caustic Soda can be drawn from either tank individually, or from both tanks simultaneously. To 
withdraw caustic from either tank individually, the Operator must correctly adjust the manual 
valves associated with both Caustic Storage Tanks and also set on SCADA which is the duty tank 
to be used to supply the dosing pumps. It is normal practice to draw Caustic from only one tank, 
however the Operator can select on SCADA (and set the manual valves) to withdraw Caustic from 
both tanks simultaneously. Setting the correct status for each tank on SCADA is required to ensure 
that the correct level instruments are used for control of the dosing pumps.  The Operator will need 
to select via SCADA one of the following two states: 

 The tank used to feed dosing pumps; and 

 Tank isolated from dosing pumps. 

There are four Caustic Storage Tank selection combinations that can be selected by the Operator 
via the SCADA. These combinations are as follows: 

 Caustic Storage Tank 1 (TK-3020-010) selected to feed dosing pumps. Caustic Storage Tank 
2 (TK-3020-020) isolated from dosing pumps; 

 Caustic Storage Tank 2 (TK-3020-020) selected to feed dosing pumps. Caustic Storage Tank 
1 (TK-3020-010) isolated from dosing pumps; 

 Both Caustic Storage Tank 1 and 2 selected to feed dosing pumps; or 
 Neither Caustic Storage Tank 1 or 2 selected to feed dosing pumps.  
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These Caustic Storage Tank selection combinations and the associated control requirements are 
detailed in Sections 21.7.1.1, 21.7.1.2 and 21.7.1.3 below. 

An alarm will be raised and all of the Caustic Dosing Pumps (PU-3020-010/020/030/040) will be 
stopped if the Caustic Leak Sump Level Switch (LS-3020-150) triggers high level indicating that a 
leak may have occurred in the caustic dosing pipework. The pumps will be inhibited from starting 
until the alarm is reset.  

The volume of Caustic dosed by each pump will be calculated and summed to provide the 
following: 

 The daily Caustic usage for the Bioreactor, based on Caustic Dosing Pumps 1 and 2 (PU-
3020-010/020); 

 The daily Caustic usage for the Digester, based on Caustic Dosing Pumps 3 and 4 (PU-3020-
030/040); and 

 The daily total Caustic usage, based on all Caustic Dosing Pumps (PU-3020-
010/020/030/040). 

21.7.1.1. Caustic Storage Tank 1 Selected as Duty 

If Caustic Storage Tank 1 (TK-3020-010) is selected to feed the dosing pumps and Caustic Storage 
Tank 2 (TK-3020-020) is to be isolated from the dosing pumps, the following level instruments 
ONLY will be used for control of the dosing pumps.  

Tag Name Instrument Name 

LIT-3020-010 Caustic Storage Tank 1 Level Indicating Transmitter 

LS-3020-010 Caustic Storage Tank 1 Level Switch (High High) 

LS-3020-012 Caustic Storage Tank 1 Level Switch (Low) 

 

For Caustic Storage Tank 1, selected as feeding the dosing pumps, the following actions occur:  

 If the level, as measured by the Caustic Storage Tank 1 Level Indicating Transmitters (LIT-
3020-010), drops below a set level (Pump Cutout Level) or the Caustic Storage Tank 1 Level 
Switch (LS-3020-012) triggers low level, all of the Caustic Dosing Pumps (PU-3020-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset. 

The following control functions are provided for both Caustic Storage Tanks 1 and 2, regardless of 
which tank has been selected as the duty tank to supply the dosing pumps: 
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 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of caustic or to switch chemical tanks; 

 If the liquid level in either of the Caustic Storage Tanks (TK-3020-010/020), as measured by 
their respective Caustic Storage Tank Level Indicating Transmitters (LIT 3020-010/020), 
decreases by more than an Operator set value (Level Change) in a set time (Level Change 
Time), a Change in Level alarm will be raised. This could indicate leakage or gross failure of 
the tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020) increases above a set level (High Level) or the Caustic Storage Tank Level Switch 
(LS-3020-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Caustic Storage Tank and will cut-off 
power to the power outlet for the tanker truck pump. 

21.7.1.2. Caustic Storage Tank 2 Selected as Duty 

If Caustic Storage Tank 2 (TK-3020-020) is selected to feed the dosing pumps and Caustic Storage 
Tank 1 (TK-3020-010) is to be isolated from the dosing pumps, the following level instruments 
ONLY will be used for control of the dosing pumps.  

Tag Name Instrument Name 

LIT-3020-020 Caustic Storage Tank 2 Level Indicating Transmitter 

LS-3020-020 Caustic Storage Tank 2 Level Switch (High High) 

LS-3020-021 Caustic Storage Tank 2 Level Switch (Low) 

 

For Caustic Storage Tank 2, selected as feeding the dosing pumps, the following actions occur:  

 If the level, as measured by the Caustic Storage Tank 2 Level Indicating Transmitters (LIT-
3020-020), drops below a set level (Pump Cutout Level) or the Caustic Storage Tank 2 Level 
Switch (LS-3020-021) triggers low level, all of the Caustic Dosing Pumps (PU-3020-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset. 

Similar to that outlined in Section 21.7.1.1 above, the following control functions are provided for 
both Caustic Storage Tanks 1 and 2, regardless of which tank has been selected as the duty tank to 
supply the dosing pumps: 
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 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of caustic or to switch chemical tanks; 

 If the liquid level in either of the Caustic Storage Tanks (TK-3020-010/020), as measured by 
their respective Caustic Storage Tank Level Indicating Transmitters (LIT 3020-010/020), 
decreases by more than an Operator set value (Level Change) in a set time (Level Change 
Time), a Change in Level alarm will be raised. This could indicate leakage or gross failure of 
the tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020) increases above a set level (High Level) or the Caustic Storage Tank Level Switch 
(LS-3020-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Caustic Storage Tank and will cut-off 
power to the power outlet for the tanker truck pump. 

21.7.1.3. Caustic Storage Tanks 1 and 2 Selected as Duty 

When both Caustic Storage Tanks are selected to feed the dosing pumps, the following actions 
occur: 

 If the level, as measured by either Level Indicating Transmitters (LIT-3020-010/020), drops 
below a set level (Pump Cutout Level) or either Caustic Storage Tank Level Switch (LS-
3020-012/021) triggers low level, all of the Caustic Dosing Pumps (PU-3020-
010/020/030/040) will stop and a pump cutout level alarm will be raised. The pumps will be 
inhibited from starting until the alarm is reset; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020), drops below a set level (Reorder Level) an alarm will be raised to alert the 
Operator to order a delivery of Caustic; 

 If the liquid level in either of the Caustic Storage Tanks (TK-3020-010/020), as measured by 
their respective Caustic Storage Tank Level Indicating Transmitters (LIT 3020-010/020), 
decreases by more than an Operator set value (Level Change) in a set time (Level Change 
Time), a Change in Level alarm will be raised. This could indicate leakage or gross failure of 
the tank; 

 If the level, as measured by their respective Level Indicating Transmitters (LIT-3020-
010/020), increases above a set level (High Level) or the Caustic Storage Tank Level Switch 
(LS-3020-010/020) triggers high high level, a high high level alarm will be raised which will 
activate the visual and audible alarm system at the Caustic Storage Tank and will cut-off 
power to the power outlet for the tanker truck pump.  
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The Caustic Dosing Pumps (PU-3020-010/020/030/040) will be inhibited from operating (and an 
alarm raised) if neither of the Caustic Storage Tanks are selected as a duty tank. 

21.7.2. Caustic Dosing - Overview 

There are two sets of Caustic Dosing Pumps, both with a duty/standby pump in each set, for dosing 
to the following processes: 

 The Bioreactor Anaerobic Zone 1 (PU-3020-010/020); 

 The Digester Anoxic Zone 1 (PU-3020-030/040). 

The Operator can select the Modes separately for dosing Caustic to the Bioreactor and the Digester.  

Each of the Caustic Soda Dosing Pumps (PU-3020-010/020/030/040) is equipped with a Flow 
Indicator (FI-3020-010/020/030/040) for dosing flow rate indication. Flow detection is not 
indicated, except as a dosing flow rate. 

21.7.3. Caustic Dosing to Bioreactor 

Caustic Dosing Pumps 1 and 2 (PU-3020-010/020) dose caustic to Anaerobic Zone 1 of the 
Bioreactor. The pumps operate in a duty/standby configuration with the duty order rotated at an 
Operator nominated time of day (TOD 1). A manual duty selector is also provided which allows the 
Operator to manually set the duty order of Caustic Dosing Pump 1 and 2. When the duty selector 
has been placed in manual the automatic time of day change over will not occur. 

There are three Modes for dosing to the Bioreactor: 

 Preset Flow; 

 Hourly Schedule; or 

 pH Control. 

A requirement for all Auto Modes is that the Bioreactor Caustic Pump Flow Indication (FI-3020-
010/020) is available. If an Auto Mode is selected and FI-3020-010/020 becomes unavailable, the 
speed of the Caustic Dosing Pumps 1 and 2 (PU-3020-010/020) is determined from a lookup table 
that relates the required Caustic flowrate to the pump speed (Section 21.7.3.4). 

For the Preset Flow and Hourly Schedule Modes, the duty Caustic Soda Dosing Pump (PU-3020-
010/020) will stop when either of the following conditions occurs: 

 If the pH as measured by the pH analyser in the Bioreactor (AIT-0510-031) (Section 8.7.8.3) 
is above an Operator pre-set pH (Bioreactor Inhibit pH). An alarm is raised to indicate that 
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caustic dosing has been halted. Dosing will not restart until the alarm is reset or the measured 
pH drops below a restart pH (Bioreactor Restart pH). 

 If the volume of caustic dosed to the Bioreactor in any day reaches an Operator set limit 
(Max Daily Bioreactor Volume). An alarm is raised to indicate that caustic dosing has been 
halted. Dosing will not restart until the alarm is reset or the next day starts at midnight. 

When dosing to the Bioreactor is initiated, the duty Caustic Soda Dosing Pump (PU-3020-010/020) 
will be started and the Service Water Dilution Solenoid Valve 1 (SN-3020-010) will open. 

 An alarm (Flow Signal Invalid) will be raised if no flow is detected by the Caustic Soda 
Dosing Pump Flow Indictor (FI-3020-010/020) for a set delay (Pump Start Delay) after 
starting the duty Caustic Soda Dosing Pump (PU-3020-010/020); 

 An alarm will be raised if flow is detected by Caustic Soda Dosing Pump Flow Indictor (FI-
3020-010/020) for a set delay (Pump Stop Delay) after stopping the pump; 

 An alarm will be raised if no flow is detected by Service Water Dilution Flow Switch Low 2 
(FS-3020-011) for a set delay (Valve Delay) after opening Service Water Dilution Solenoid 
Valve 1 (SN-3020-010); 

 A high dilution flow alarm will be raised if the Service Water Dilution Water Flow Switch 1 
(FS-3020-010) is active at any time; 

 An alarm will be raised and the dosing pumps (PU-3020-010/020) will be stopped if the 
Caustic Bioreactor Dosing Leak Sump level switch (LS-0510-011) is triggered or if the 
caustic Leak Sump 1 Level Switch is triggered (LS-3020-150). 

When Caustic Soda is no longer required, the duty Caustic Soda Dosing Pump (PU-3020-010/020) 
will stop and after an Operator set delay (Tank 1 Flush Duration) the Service Water Dilution 
Solenoid Valve 1 (SN-3020-010) will close. The duration allows chemicals to be flushed from the 
dosing lines. If during the delay Caustic Dosing is restarted, the Service Water Dilution Solenoid 
Valve 1 (SN-3020-010) will remain open and the flush duration timer is reset. 

The Bioreactor Caustic flowrate is totalised to provide a daily volume. An alarm is raised if the 
volume of Caustic dose to the Bioreactor in any day reaches and Operator set limit (Max Daily 
Bioreactor Volume). 

21.7.3.1. Preset Flow 

In Preset Flow mode, a constant Caustic Soda flowrate is specified by the Operator (Preset Caustic 
Flow 1).  

It is possible to set a zero value for the Caustic flow if desired which will stop Caustic Dosing. 
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The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 1) which will prevent excessive dosing of Caustic to the Bioreactor: 

AdoptedCausticFlow 1 = Minimum (Preset Caustic Flow 1, MaxCausticFlow 1) 

The Caustic flow rate is measured by FI-3020-010/020 and the speed of the duty Caustic Dosing 
Pump (PU-3020-010/020) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow1 Caustic flow setpoint. If the AdoptedCausticFlow1 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 1 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.3.5). 

21.7.3.2. Hourly Schedule 

In Hourly Schedule Mode, the caustic flow rate set point is specified for each hour (Bioreactor 
Flow Setpoint 1 to Bioreactor Flow Setpoint 24).  

It is possible for the Operator to set a zero value for the caustic flow for any hour of the day which 
will stop caustic dosing for that hour. 

The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 1) which will prevent excessive dosing of Caustic to the Bioreactor: 

AdoptedCausticFlow 1 = Minimum (Bioreactor Flow Setpoint 1 to Bioreactor Flow Setpoint 24, 
MaxCausticFlow 1) 

The Caustic flow rate is measured by FI-3020-010/020 and the speed of the duty Caustic Dosing 
Pump (PU-3020-010/020) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow1 Caustic flow setpoint. If the AdoptedCausticFlow1 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 1 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.3.5). 

21.7.3.3. pH Control  

In this mode, the amount of Caustic dosed depends on the measured pH in the second anaerobic 
zone of the Bioreactor (AIT-0510-031). The flowrate of Caustic is determined from the following 
table that provides flowrates for different bands of measured pH.  

Measured pH in Bioreactor Caustic Soda Flow (L/hr) 

<6 Bioreactor Caustic Flow 1 

6.0 – 6.5 Bioreactor Caustic Flow 2 

6.5 – 7.0 Bioreactor Caustic Flow 3 
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Measured pH in Bioreactor Caustic Soda Flow (L/hr) 

7.0 – 7.3 Bioreactor Caustic Flow 4 

7.3-7.5 Bioreactor Caustic Flow 5 

7.5-8.0 Bioreactor Caustic Flow 6 

>8.0 Bioreactor Caustic Flow 7 

 
The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 1) which will prevent excessive dosing of Caustic to the Bioreactor: 

AdoptedCausticFlow 1 = Minimum (Bioreactor Caustic Flow 1 to Bioreactor Caustic Flow 6, 
MaxCausticFlow 1) 

The Caustic flow rate is measured by FI-3020-010/020 and the speed of the duty Caustic Dosing 
Pump (PU-3020-010/020) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow1 Caustic flow setpoint. If the AdoptedCausticFlow1 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 1 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.3.5). 

The Caustic Dosing Pumps (PU-3020-010/020) are stopped if the pH increases above the Operator 
pre-set pH (Bioreactor Inhibit pH) (Section 21.7.3). 

21.7.3.4. Bioreactor Caustic Soda Dosing Lookup Table 

If the flow signal (FI-3020-010/020) is unavailable, a lookup table is used to determine the required 
speed of the Caustic Dosing Pumps dosing to the Bioreactor (PU-3020-010/020) to achieve the 
flow setpoint.  

A lookup table based on five setpoints is shown below. The speed setpoint values are PLC 
programmed (Bioreactor Speed 1 to Bioreactor Speed 5) along with the flow per pump (Bioreactor 
Flow 1 to Bioreactor Flow 5).  The Caustic Dosing Pump setpoints detailed in the table below have 
been provided in Section 21.9. 

The SCADA will calculate the required pump speed to achieve a given flow by interpolating from 
the values in the lookup table. 

Caustic Soda Flow (L/hr) Caustic Soda Pump Speed (%) 

Bioreactor Flow 1 Bioreactor Speed 1 

Bioreactor Flow 2 Bioreactor Speed 2 

Bioreactor Flow 3 Bioreactor Speed 3 

Bioreactor Flow 4 Bioreactor Speed 4 
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Caustic Soda Flow (L/hr) Caustic Soda Pump Speed (%) 

Bioreactor Flow 5 Bioreactor Speed 5 

21.7.3.5. Minimum Caustic Dosing Pump Speed for Bioreactor 

If the required Caustic flowrate to the Bioreactor is less than the minimum pump flowrate, the duty 
Caustic Dosing Pump (PU-3020-010/020) will cycle on and off at the minimum pump speed as 
outlined below. 

The duty Caustic Dosing Pump (PU-3020-010/020) will operate for a set On Time (OnTime 1) and 
then switch off for a set Off Time (OffTime 1). The sum of the On Time and Off Time will equal an 
Operator set time (Cycle Time 1). The On Time and Off Time will be determined by the SCADA as 
follows: 

OnTime 1= Cycle Time 1 / [1 + (MinFlow 1 – AdoptedCausticFlow 1) / AdoptedCausticFlow 1] 

OffTime 1= Cycle Time 1 – OnTime 1 

Where OnTime 1 is the time for which the pump will run (min), Cycle Time 1 is the Operator 
entered value for the sum of OnTime 1 and OffTime 1 (min), MinFlow 1 is the flow at the minimum 
speed of the Duty Caustic Dosing Pump (L/hr), AdoptedCausticFlow 1 is the setpoint flowrate for 
the dosing pump as per the selected Auto Mode (L/hr), and OffTime 1 is the time for which the 
pump will be off (min). 

Since the value for the setpoint flow (AdoptedCausticFlow 1) can change over time, the following 
steps are to be followed: 

 If the pump is running and the setpoint flow (AdoptedCausticFlow 1) is less than MinFlow1, 
the on timer (Timer 1) will be started. The OnTime 1 and OffTime 1 are continuously 
calculated by the SCADA; 

 If during this time the setpoint flow exceeds the MinFlow 1, Timer 1 will be reset and the 
Caustic Dosing Pump will continue running as per the selected Auto Mode; 

 Once Timer 1 exceeds OnTime 1, the Caustic Dosing Pump will stop and Timer 1 is reset. A 
second timer (Timer 2) is then started; 

 The Caustic Dosing Pump is stopped until Timer 2 exceeds the OffTime 1 and then will 
restart. The cycle is continued if the AdoptedCausticFlow 1 is less than MinFlow 1. 

21.7.4. Caustic Dosing to Aerobic Digester 

Caustic Dosing Pumps 3 and 4 (PU-3020-030/040) dose caustic to the Anoxic Zone 1 of the 
Digester. The pumps operate in a duty/standby configuration with the duty order rotated at an 
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Operator nominated time of day (TOD 2). A manual duty selector is also provided which allows the 
Operator to manually set the duty order of Caustic Dosing Pump 3 and 4. When the duty selector 
has been placed in manual the automatic time of day change over will not occur. 

There are three Modes for dosing to the Aerobic Digester: 

 Preset Flow; 

 Hourly Schedule; or 

 pH Control. 

A requirement for all Auto Modes is that the Digester Caustic Pump Flow Indication (FI-3020-
030/040) is available. If an Auto Mode is selected and FI-3020-030/040 becomes unavailable, the 
speed of the Caustic Dosing Pumps 3 and 4 (PU-3020-030/040) is determined from a lookup table 
that relates the Caustic flowrate to the pump speed (Section 21.7.4.4). 

For the Preset Flow and Hourly Schedule Modes, the duty Caustic Soda Dosing Pump (PU-3020-
030/040) will stop when either of the following conditions occurs: 

 The pH as measured by the pH analyser in the Digester Anoxic Zone 2 (AIT-0440-020) 
(Section 15.7.6) is above an Operator pre-set pH (Digester Inhibit pH). An alarm is raised to 
indicate that caustic dosing has been halted. Dosing will not restart until the alarm is reset or 
the measured pH drops below a restart pH (Digester Restart pH); 

 The volume of caustic dosed to the Digester in any day reaches an Operator set limit (Max 
Daily Digester Volume). An alarm is raised to indicate that caustic dosing has been halted. 
Dosing will not restart until the alarm is reset or the next day starts at midnight. 

When dosing to the Digester is initiated, the duty Caustic Soda Dosing Pump (PU-3020-030/040) 
will be started and Service Water Dilution Solenoid Valve 2 (SN-3020-020) will open: 

 An alarm will be raised if no flow is detected by Caustic Soda Dosing Pump Flow Indictor 
(FI-3020-030/040) for a set delay (Pump Start Delay) after starting the duty Caustic Soda 
Dosing Pump (PU-3020-030/040); 

 An alarm will be raised if flow is detected by Caustic Soda Dosing Pump Flow Indictor (FI-
3020-030/040) for a set delay (Pump Stop Delay) after stopping the pump; 

 An alarm will be raised if no flow is detected by Service Water Dilution Flow Switch Low 4 
(FS-3020-021) for a set delay (Valve Delay) after opening Service Water Dilution Solenoid 
Valve 2 (SN-3020-020); 

 A high dilution flow alarm will be raised if the Service Water Dilution Water Flow Switch 3 
(FS-3020-020) is active at any time; 
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 An alarm will be raised and the dosing pumps (PU-3020-030/040) will be stopped if the 
Caustic Digester Dosing Leak Sump Level Switch (LS-0440-012) is triggered or the Caustic 
Leak Sump 1 Level Switch (LS-3020-150) is triggered. 

When Caustic Soda is no longer required, the duty Caustic Dosing Pump (PU-3020-030/040) will 
stop and after an Operator set delay (Tank 2 Flush Duration) the Service Water Dilution Solenoid 
Valve 2 (SN-3020-020) will close. The duration allows chemicals to be flushed from the dosing 
lines. If during the delay the duty Caustic Dosing Pump is restarted, the Service Water Dilution 
Solenoid Valve 2 (SN-3020-020) will remain open and the flush duration timer is reset. 

The Digester Caustic flowrate is totalised to provide a daily volume. An alarm is raised if the 
volume of Caustic dose to the Digester in any day reaches and Operator set limit (Max Daily 
Digester Volume). 

21.7.4.1. Preset Flow 

In Preset Flow mode, a constant Caustic Soda flowrate is specified by the Operator (Preset Caustic 
Flow 2).  

It is possible to set a zero value for the Caustic Soda flow if desired which will stop the duty 
Caustic Soda Dosing Pump (PU-3020-030/040). 

The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 2) which will prevent excessive dosing of Caustic to the Digester: 

AdoptedCausticFlow 2 = Minimum (Preset Caustic Flow 2, MaxCausticFlow 2) 

The Caustic flow rate is measured by FI-3020-030/040 and the speed of the duty Caustic Dosing 
Pump (PU-3020-030/040) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow2 Caustic flow setpoint. If the AdoptedCausticFlow2 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 2 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.4.5). 

21.7.4.2. Hourly Schedule 

In Hourly Schedule Mode, the caustic flow rate set point is specified for each hour (Digester Flow 
Setpoint 1 to Digester Flow Setpoint 24).  

It is possible for the Operator to set a zero value for the caustic flow for any hour of the day which 
will stop caustic dosing for that hour. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 593 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 580 

The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 2) which will prevent excessive dosing of Caustic to the Digester: 

AdoptedCausticFlow 2 = Minimum (Digester Flow Setpoint 1 to Digester Flow Setpoint 24, 
MaxCausticFlow 2) 

The Caustic flow rate is measured by FI-3020-030/040 and the speed of the duty Caustic Dosing 
Pump (PU-3020-030/040) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow2 Caustic flow setpoint. If the AdoptedCausticFlow2 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 2 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.4.5). 

21.7.4.3. pH Control  

In this mode, the amount of Caustic dosed depends on the measured pH in the Digester (AIT-0440-
020). The flowrate of Caustic is determined from the following table that provides flowrates for 
different bands of measured pH.  

Measured pH in Digester Caustic Soda Flow (L/hr) 
<6 Digester Caustic Flow 1 

6.0 – 6.5 Digester Caustic Flow 2 
6.5 – 7.0 Digester Caustic Flow 3 
7.0 – 7.5 Digester Caustic Flow 4 
7.5 – 8.0 Digester Caustic Flow 5 

>8 Digester Caustic Flow 6 
 
The value of the required Caustic flow rate will be limited to an Operator set maximum value 
(MaxCausticFlow 2) which will prevent excessive dosing of Caustic to the Digester: 

AdoptedCausticFlow 2 = Minimum (Digester Caustic Flow 1 to Digester Caustic Flow 6, 
MaxCausticFlow 2) 

The Caustic flow rate is measured by FI-3020-030/040 and the speed of the duty Caustic Dosing 
Pump (PU-3020-030/040) is modulated by feedback PID control loop to meet the 
AdoptedCausticFlow2 Caustic flow setpoint. If the AdoptedCausticFlow2 is less than the flow at 
the minimum speed of the Duty Caustic Dosing Pump, MinFlow 2 (L/hr), the dosing pump is 
pulsed to achieve the flow setpoint (refer Section 21.7.4.5). 

The values in the table are overridden if the pH increases above the Operator pre-set pH (Digester 
Inhibit pH) (Section 21.7.4). 
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21.7.4.4. Digester Caustic Soda Dosing Lookup Table 

If the flow signal (FI-3020-030/040) is unavailable, a lookup table is used to determine the required 
speed of the Caustic Dosing Pumps dosing to the Digester (PU-3020-030/040) to achieve the flow 
setpoint.  

A lookup table based on five setpoints is shown below. The speed setpoint values are PLC 
programmed (Digester Speed 1 to Digester Speed 5) along with the flow per pump (Digester Flow 
1 to Digester Flow 5). The Caustic Dosing Pump setpoints detailed in the table below have been 
provided in Section 21.9. 

The SCADA will calculate the required pump speed to achieve a given flow by interpolating from 
the values in the lookup table. 

Caustic Soda Flow (L/hr) Caustic Soda Pump Speed (%) 

Digester Flow 1 Digester Speed 1 

Digester Flow 2 Digester Speed 2 

Digester Flow 3 Digester Speed 3 

Digester Flow 4 Digester Speed 4 

Digester Flow 5 Digester Speed 5 

21.7.4.5. Minimum Caustic Dosing Pump Speed for Digester 

If the required Caustic flowrate to the Digester is less than the minimum pump flowrate, the duty 
Caustic Dosing Pump (PU-3020-030/040) will cycle on and off at the minimum pump speed as 
outlined below. 

The duty Caustic Dosing Pump (PU-3020-030/040) will operate for a set On Time (OnTime 2) and 
then switch off for a set Off Time (OffTime 2). The sum of the On Time and Off Time will equal an 
Operator set time (Cycle Time 2). The On Time and Off Time will be determined by the SCADA as 
follows: 

OnTime 2= Cycle Time 2 / [1 + (MinFlow 2 – AdoptedCausticFlow 2) / AdoptedCausticFlow 2] 

OffTime 2= Cycle Time 2 – OnTime 2 

Where OnTime 2 is the time for which the pump will run (min), Cycle Time 2 is the Operator 
entered value for the sum of OnTime 2 and OffTime 2 (min), MinFlow 2 is the flow at the minimum 
speed of the Duty Caustic Dosing Pump (L/hr), AdoptedCausticFlow 2 is the setpoint flowrate for 
the dosing pump as per the selected Auto Mode (L/hr), and OffTime 2 is the time for which the 
pump will be off (min). 
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Since the value for the setpoint flow (AdoptedCausticFlow 2) can change over time, the following 
steps are to be followed: 

 If the pump is running and the setpoint flow (AdoptedCausticFlow 2) is less than MinFlow 2, 
the on timer (Timer 3) will be started. The OnTime 2 and OffTime 2 are continuously 
calculated by the SCADA; 

 If during this time the setpoint flow exceeds the MinFlow 2, Timer 3 will be reset and the 
Caustic Dosing Pump will continue running as per the selected Auto Mode; 

 Once Timer 3 exceeds OnTime 2, the Caustic Dosing Pump will stop and Timer 3 is reset. A 
second timer (Timer 4) is then started; 

 The Caustic Dosing Pump is stopped until Timer 4 exceeds the OffTime 2 and then will 
restart. The cycle is continued if the AdoptedCausticFlow 2 is less than MinFlow 2. 

21.8. Chemical Unloading Generally 

Power to the unloading panel is initiated by the Operator from the SCADA system after a request 
from the chemical unloading contractor.  An output from the SCADA system turns on 240 V and 3 
phase power to the unloading panel. 

The unloading panel has two level displays for the unloading contractor to monitor the tank levels 
when filling the tanks. 

The unloading contractor will turn on the truck pump and start filling the tank.  When the high 
level is reached an alarm is raised and the truck pump is stopped by the PLC enabled output.  The 
contractor will then acknowledge the alarm and change tank as necessary. 

The high level alarm that stops the truck pump is initiated from the local display and the signal is 
sent to the PLC for turning off the 3phase power. The local display receives a 4-20mA input from 
the Caustic Storage Tank Level Transmitter (LIT-3020-010/020) and this signal is also transmitted 
into the SCADA system for the Operator to monitor tank level. 

Should the level in the tank exceed the high level a separate hard wired High High level switch 
(LS-3020-010/020) will cut off the power regardless of what the PLC does and alarms to the 
SCADA system. Filling of both tanks (TK-3020-010/020) will be inhibited until the alarm is reset.  

A bund High High level switch (LS-3020-011) and a truck unloading bund High High level switch 
(LS-1000-020) are provided. If LS-3020-011triggers a high high level, a bund high high level 
alarm will be raised which will activate the visual and audible alarm system at the Caustic Storage 
Tanks. If either level switch triggers a high high level the power to the power outlet for the tanker 
truck pump will be cut off. 
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21.8.1. Safety Shower 

A safety shower (SSH-3020-001) is installed within the bunded Caustic Storage Tank area. An 
alarm is raised when the low pressure switch (PS-3020-001) is triggered. 

21.9. SCADA Operator Adjustable Setpoints 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Pump Cutout Level Level in Caustic Storage Tanks to 
cutout pumps and trigger Low 
Level Alarm 

%* 0 100 10.0 Engineer 

Reorder Level Level in Caustic Storage Tanks to 
trigger Reorder Alarm 

%* 0 100 20.0 Operator 

Level Change Difference in Level in Caustic 
Storage Tanks over set time that 
triggers Change in Level Alarm 

%* 0 100 5.0 Operator 

Level Change Time Set time for difference in liquid 
level in Caustic Storage Tanks to 
triggers Change in Level Alarm 

Hrs 0.1 24.0 3.0 Operator 

TOD 1 Time of Day to switch duty 
function of Bioreactor Caustic 
Dosing Pumps 

hr:min 00:00 23:59 11:00 Operator 

Bioreactor Inhibit pH Measured pH in Bioreactor to stop 
caustic dosing  

pH unit 0 14 8.0 Operator 

Bioreactor Restart pH Measured pH in Bioreactor to 
restart caustic dosing  

pH unit 0 14 7.0 Operator 

Max Daily Bioreactor 
Volume 

Maximum volume of caustic to 
dose to the Bioreactor in any day 

kL 0.0 20.0 2.0 Operator 

Tank 1 Flush 
Duration 

Delay after stopping Caustic Soda 
Dosing Pump before closing 
Service Water Dilution Solenoid 
Valve 1 

sec 1 300 60 Operator 

Preset Caustic Flow 1 Bioreactor caustic soda dosing flow 
for Preset Flow Mode 

L/hr 0 150 27.5 Operator 

MaxCausticFlow 1 Maximum flow rate of caustic to 
dose to the Bioreactor for all Auto 
Modes 

L/hr 0 150 150 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Cycle Time 1 The cycle time for which a dosing 
pump will switch on and off if 
target flow to the Bioreactor is less 
than minimum flow 

min 1 60 10.0 Engineer 

Bioreactor Flow 
Setpoint 1 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 2 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 3 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 4 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 5 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 6 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 7 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 8 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.5 Operator 

Bioreactor Flow 
Setpoint 9 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 27.0 Operator 

Bioreactor Flow 
Setpoint 10 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 11 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 24.0 Operator 

Bioreactor Flow 
Setpoint 12 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 22.5 Operator 

Bioreactor Flow 
Setpoint 13 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 22.5 Operator 

Bioreactor Flow 
Setpoint 14 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 23.5 Operator 

Bioreactor Flow 
Setpoint 15 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 16 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 17 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Bioreactor Flow 
Setpoint 18 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 19 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 20 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 26.5 Operator 

Bioreactor Flow 
Setpoint 21 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 0 Operator 

Bioreactor Flow 
Setpoint 22 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 0 Operator 

Bioreactor Flow 
Setpoint 23 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 0 Operator 

Bioreactor Flow 
Setpoint 24 

Bioreactor Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 150 0 Operator 

Bioreactor Caustic 
Flow 1 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 80 Operator 

Bioreactor Caustic 
Flow 2 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 60 Operator 

Bioreactor Caustic 
Flow 3 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 40 Operator 

Bioreactor Caustic 
Flow 4 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 30 Operator 

Bioreactor Caustic 
Flow 5 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 12 Operator 

Bioreactor Caustic 
Flow 6 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 0 Operator 

Bioreactor Caustic 
Flow 7 

Bioreactor Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 150 0 Operator 

Bioreactor Speed 1 Bioreactor Caustic Dosing Pump 
Speed for measurement of flow 1 

% 0 100 5 Engineer 

Bioreactor Speed 2 Bioreactor Caustic Dosing Pump 
Speed for measurement of flow 2 

% 0 100 25 Engineer 

Bioreactor Speed 3 Bioreactor Caustic Dosing Pump 
Speed for measurement of flow 3 

% 0 100 50 Engineer 

Bioreactor Speed 4 Bioreactor Caustic Dosing Pump 
Speed for measurement of flow 4 

% 0 100 75 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Bioreactor Speed 5 Bioreactor Caustic Dosing Pump 
Speed for measurement of flow 5 

% 0 100 100 Engineer 

Bioreactor Flow 1 Caustic flowrate at Bioreactor 
Speed 1 

L/hr 0 150 7.5 Engineer 

Bioreactor Flow 2 Caustic flowrate at Bioreactor 
Speed 2 

L/hr 0 150 37.5 Engineer 

Bioreactor Flow 3 Caustic flowrate at Bioreactor 
Speed 3 

L/hr 0 150 76 Engineer 

Bioreactor Flow 4 Caustic flowrate at Bioreactor 
Speed 4 

L/hr 0 150 112.5 Engineer 

Bioreactor Flow 5 Caustic flowrate at Bioreactor 
Speed 5 

L/hr 0 150 150 Engineer 

TOD 2 Time of Day to switch duty 
function of Digester Caustic Dosing 
Pumps 

hr:min 00:00 23:59 13:00 Operator 

Digester Inhibit pH Measured pH in digester to stop 
caustic dosing to the digester 

pH unit 0 14 7.5 Operator 

Digester Restart pH Measured pH in digester to restart 
caustic dosing to the digester 

pH unit 0 14 7.0 Operator 

Max Daily Digester 
Volume 

Maximum volume of Caustic to 
dose to the digester in any day 

kL 0.0 20.0 2.0 Operator 

Tank 2 Flush 
Duration 

Delay after stopping Caustic Soda 
Dosing Pump before closing 
Service Water Dilution Solenoid 
Valve 2 

sec 1 300 60 Operator 

Preset Caustic Flow 2 Digester Caustic dosing flowrate 
for Preset Flow Mode 

L/hr 0 60 2.0 Operator 

MaxCausticFlow 2 Maximum flow rate of Caustic to 
dose to the Digester for all Auto 
Modes 

L/hr 0 60 55 Operator 

Cycle Time 2 The cycle time for which a dosing 
pump will switch on and off if 
target flow to the Digester is less 
than minimum flow 

min 1 60 10 Engineer 

Digester Flow 
Setpoint 1 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 2 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Digester Flow 
Setpoint 3 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 4 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 5 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 6 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 7 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 8 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 9 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 10 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 11 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 12 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 13 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 14 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 15 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 16 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 17 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 18 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 19 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 20 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Digester Flow 
Setpoint 21 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 22 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 23 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Flow 
Setpoint 24 

Digester Caustic dosing flowrate 
for Hourly Schedule Mode 

L/hr 0 60 0 Operator 

Digester Caustic 
Flow 1 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 20 Operator 

Digester Caustic 
Flow 2 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 10 Operator 

Digester Caustic 
Flow 3 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 0 Operator 

Digester Caustic 
Flow 4 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 0 Operator 

Digester Caustic 
Flow 5 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 0 Operator 

Digester Caustic 
Flow 6 

Digester Caustic dosing flowrate 
for pH Control Mode 

L/hr 0 60 0 Operator 

Digester Speed 1 Digester Caustic Dosing Pump 
Speed for measurement of flow 1 

% 0 100 5 Engineer 

Digester Speed 2 Digester Caustic Dosing Pump 
Speed for measurement of flow 2 

% 0 100 25 Engineer 

Digester Speed 3 Digester Caustic Dosing Pump 
Speed for measurement of flow 3 

% 0 100 50 Engineer 

Digester Speed 4 Digester Caustic Dosing Pump 
Speed for measurement of flow 4 

% 0 100 75 Engineer 

Digester Speed 5 Digester Caustic Dosing Pump 
Speed for measurement of flow 5 

% 0 100 100 Engineer 

Digester Flow 1 Caustic flowrate at Digester Speed 
1 

L/hr 0 60 2.7 Engineer 

Digester Flow 2 Caustic flowrate at Digester Speed 
2 

L/hr 0 60 15 Engineer 

Digester Flow 3 Caustic flowrate at Digester Speed 
3 

L/hr 0 60 30 Engineer 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Digester Flow 4 Caustic flowrate at Digester Speed 
4 

L/hr 0 60 45 Engineer 

Digester Flow 5 Caustic flowrate at Digester Speed 
5 

L/hr 0 60 60 Engineer 

21.10. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Pump Start Delay Time before low flow fault is triggered for 
Caustic Dosing Pump 

sec 1 60 5 

Pump Stop Delay Time before pump leak fault is triggered for 
Caustic Dosing Pump 

sec 1 60 5 

Valve Delay Time before low flow fault is triggered for 
Caustic Service Water dilution solenoid 
valve 

sec 1 60 30 

Bioreactor Min 
Speed  

Minimum Bioreactor Caustic Dosing Pump 
Speed 

% (Hz) 0 (0) 100 (50) 5 (2.5) 

Bioreactor Max 
Speed 

Maximum Bioreactor Caustic Dosing Pump 
Speed 

% (Hz) 0 (0) 100 (50) 100 (50) 

Digester Min Speed  Minimum Digester Caustic Dosing Pump 
Speed 

% (Hz) 0 (0) 100 (50) 5 (2.5) 

Digester Max Speed  Maximum Digester Caustic Dosing Pump 
Speed 

% (Hz) 0 (0) 100 (50) 100 (50) 

MinFlow 1 Bioreactor Caustic dosing pump flow at the 
minimum speed 

L/hr 0 60 7.5 

MinFlow 2 Digester Caustic dosing pump flow at the 
minimum speed 

L/hr 0 60 2.7 

21.11. Interlocks and Faults 

Related Process Event Action 

LIT-3020-010/020 & 
LS-3020-012/021 

Measured chemical level drops below a set level 
(Pump Cutout Level) or either Storage Tank 
Level Switch triggers low level 

Inhibit all of the Caustic Dosing Pumps 
(PU-3020-010/020/030/040) and raise 
alarm 
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LIT-3020-010/020 & 
LS-3020-011 

Measured chemical level increases above a set 
level (High Level) or Caustic Bund Level Switch 
triggers high-high level 

Activate the visual and audible alarm 
system at the Caustic Storage Tank and 
cut-off power to the power outlet for the 
tanker truck pump and raise alarm 

LS-3020-010/020  Either Storage Tank Level Switch triggers high-
high level 

Cut-off power to the power outlet for the 
tanker truck pump and raise alarm 

LS-3020-150 Level switch triggers high level in Caustic Leak 
Sump 1 

Inhibit all of the Caustic Dosing Pumps 
(PU-3020-010/020/030/040) and raise 
alarm 

LS-0510-011 Level switch triggers high level in Caustic 
Bioreactor Dosing Leak Sump 

Inhibit all of the Caustic Bioreactor Dosing 
Pumps (PU-3020-010/020) and raise alarm 

LS-0440-012 Level switch triggers high level in Caustic 
Digester Dosing Leak Sump 

Inhibit all of the Caustic Digester Dosing 
Pumps (PU-3020-030/040) and raise alarm 

LS-1000-020 Alum & Caustic Truck Bund Spill Level Switch 
High High 

Inhibit all 3phase power to the tanker 
unloading panel and raise alarm 

LS-3020-011 Caustic Soda Bund High High Level Inhibit all 3phase power to the tanker 
unloading panel and raise alarm 

21.12. SCADA Alarms 

Tag Name Description SCADA 
Priority 

PU-3020-010 

(ST41PU3020010dsF2Start) 

Caustic Dosing Pump 1 Fail to Start/Stop 5 

PU-3020-010 

(ST41PU3020010dsFlowInvalid) 

Caustic Dosing Pump 1 Flow Signal Invalid 5 

PU-3020-010 

(ST41PU3020010dsError) 

Caustic Dosing Pump 1 Error 5 

PU-3020-020 

(ST41PU3020020dsF2Start) 

Caustic Dosing Pump 2 Fail to Start/Stop 5 

PU-3020-020 

(ST41PU3020020dsFlowInvalid) 

Caustic Dosing Pump 2 Flow Signal Invalid 5 

PU-3020-020 

(ST41PU3020020dsError) 

Caustic Dosing Pump 2 Error 5 

PU-3020-030 

(ST41PU3020030dsF2Start) 

Caustic Dosing Pump 3 Fail to Start/Stop 5 

PU-3020-030 

(ST41PU3020030dsFlowInvalid) 

Caustic Dosing Pump 3 Flow Signal Invalid 5 
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Tag Name Description SCADA 
Priority 

PU-3020-030 

(ST41PU3020030dsError) 

Caustic Dosing Pump 3 Error 5 

PU-3020-040 

(ST41PU3020040dsF2Start) 

Caustic Dosing Pump 4 Fail to Start/Stop 5 

PU-3020-040 

(ST41PU3020040dsFlowInvalid) 

Caustic Dosing Pump 4 Flow Signal Invalid 5 

PU-3020-040 

(ST41PU3020040dsError) 

Caustic Dosing Pump 4 Error 5 

LIT-3020-010 

(ST41LIT3020010dsInvalid) 

Caustic Tank 1 Level Signal Invalid 5 

LIT-3020-020 

(ST41LIT3020020dsInvalid) 

Caustic Tank 2 Level Signal Invalid 5 

LIT-3020-010 

(ST41CACAUTOdsCausTank1LevelChange) 

Caustic Storage Tank 1 Level Change 5 

LIT-3020-020 

(ST41CACAUTOdsCausTank2LevelChange) 

Caustic Storage Tank 2 Level Change 5 

 (ST41CACAUTOdsReorderAlarm) Caustic Storage Reorder 5 

 (ST41CACAUTOdsPumpCutoutLevel) Caustic Storage Pump Cutout Level Alarm 1 

LIT-3020-010  

(ST41LIT3020010dsHi) 

Caustic Tank 1 Level High 5 

LIT-3020-010 

(ST41LIT3020010dsHiHi) 

Caustic Tank 1 Level High High 5 

LS-3020-010 
(ST41LSHH3020010dsAlarm) 

Caustic Tank 1 Level High High Switch Alarm 1 

LIT-3020-020 
(ST41LIT3020020dsHi) 

Caustic Tank 2 Level High 5 

LIT-3020-020 

(ST41LIT3020020dsHiHi) 

Caustic Tank 2 Level High High 5 

LS-3020-020 

(ST41LSHH3020020dsAlarm) 

Caustic Tank 2 Level High High Switch Alarm 1 

LIT-3020-010 

(ST41LIT3020010dsLo) 

Caustic Tank 1 Level Low 5 
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Tag Name Description SCADA 
Priority 

LIT-3020-010 

(ST41LIT3020010dsLoLo) 

Caustic Tank 1 Level Low Low 5 

LS-3020-012 

(ST41LSL3020012dsAlarm) 

Caustic Tank 1 Level Low Switch Alarm 1 

LIT-3020-020 

(ST41LIT3020020dsLo) 

Caustic Tank 2 Level Low 5 

LIT-3020-020 

(ST41LIT3020020dsLoLo) 

Caustic Tank 2 Level Low Low 5 

LS-3020-021 

(ST41LSL3020021dsAlarm) 

Caustic Tank 2 Level Low Switch Alarm 1 

LS-3020-011 

(ST41LSHH3020011dsAlarm) 

Caustic Bund Level High High Switch Alarm 1 

LS-0510-011 

(ST41LSH0510011dsAlarm) 

Caustic Leak Sump Level High Switch Alarm 1 

LS-0440-012 

(ST41LSH0440012dsAlarm) 

Caustic Leak Sump Level High Switch Alarm 1 

(ST41CABAUTOdspHInhibit) Caustic Bioreactor Dosing Stopped High pH 5 

(ST41CABAUTOdspHRestart) Caustic Bioreactor Dosing Restarted Low pH 5 

(ST41CABAUTOdsMaxDailyDose) Caustic Bioreactor Dosing Daily Dosing Limit 
Reached Alarm 

5 

PU-03020-010 

(ST41PU3020010dsLowFlow) 

Caustic Dosing Pump 1 Low Flow 5 

PU-03020-020 

(ST41PU3020020dsLowFlow) 

Caustic Dosing Pump 2 Low Flow 5 

PU-03020-030 

(ST41PU3020030dsLo wFlow) 

Caustic Dosing Pump 3 Low Flow 5 

PU-03020-040 

(ST41PU3020040dsLowFlow) 

Caustic Dosing Pump 4 Low Flow 5 

PU-03020-010 

(ST41PU3020010dsHighFlow) 

Caustic Dosing Pump 1 Leak Flow 5 

PU-03020-020 

(ST41PU3020020dsHighFlow) 

Caustic Dosing Pump 2 Leak Flow 5 
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Tag Name Description SCADA 
Priority 

PU-03020-030 

(ST41PU3020030dsHighFlow) 

Caustic Dosing Pump 3 Leak Flow 5 

PU-03020-040 

(ST41PU3020040dsHighFlow) 

Caustic Dosing Pump 4 Leak Flow 5 

FS-3020-011 

(ST41FSL3020011dsAlarm) 

Caustic Dilution Flow 1 Low Switch Alarm 1 

FS-3020-021 

(ST41FSL3020021dsAlarm) 

Caustic Dilution Flow 2 Low Switch Alarm 1 

FS-3020-010 

(ST41FSH3020010dsAlarm) 

Caustic Dilution Rotameter 1 Flow High Switch 
Alarm 

5 

FS-3020-020 

(ST41FSH3020020dsAlarm) 

Caustic Dilution Rotameter 2 Flow High Switch 
Alarm 

5 

PS-3020-001 

(ST41PSL3020001dsAlarm) 

Caustic Safety Shower Pressure Low Switch Alarm 1 

LS-1000-020 

(ST41LSHH1000020dsAlarm) 

Alum Caustic Spill Tank Level High High Switch 
Alarm 

1 

LS-3020-150 

(ST41LSH3020150dsAlarm) 

Caustic Leak Sump 1 Level High Switch Alarm 1 

(ST41CACAUTOdsNoTanksOnline) Caustic Storage No Tanks Online Alarm 5 

(ST41CABAUTOdspHControlAutoChange) Caustic Bioreactor Dosing Changed from pH 
Control 

7 

(ST41CABAUTOdsHrlySchedAutoChange) Caustic Bioreactor Dosing Changed from Hourly 
Schedule 

7 

(ST41CABAUTOdsPumpLookupInvalid) Caustic Bioreactor Dosing Pumps Lookup Table 
Invalid 

5 

(ST41CADAUTOdspHControlAutoChange) Caustic Digester Dosing Changed from pH Control 7 

(ST41CADAUTOdsHrlySchedAutoChange) Caustic Digester Dosing Changed from Hourly 
Schedule 

7 

(ST41CADAUTOdsPumpLookupInvalid) Caustic Digester Dosing Pumps Lookup Table 
Invalid 

5 

(ST41CADAUTOdsMaxDailyDose) Caustic Digester Dosing Daily Dosing Limit 
Reached Alarm 

5 
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Tag Name Description SCADA 
Priority 

AIT-0510-031 

(ST41CADAUTOdspHInhibit) 

Caustic Digester Dosing Stopped High pH 5 

AIT-0510-031 

(ST41CADAUTOdspHRestart) 

Caustic Digester Dosing Restarted Low pH 5 

PU-3020-010/020 

(ST41PU3020012DTYdsPumpAvail) 

Caustic Soda Bioreactor Dosing No Pump 
Available 

1 

PU-3020-030/040 

(ST41PU3020034DTYdsPumpAvail) 

Caustic Soda Digester Dosing No Pump Available 1 

21.13. History 

Tag Name Description Sample Time 

PU-3020-010 Caustic Soda Dosing Pump 1 VSD Speed 2 sec 

PU-3020-020 Caustic Soda Dosing Pump 2 VSD Speed 2 sec 

PU-3020-030 Caustic Soda Dosing Pump 3 VSD Speed 2 sec 

PU-3020-040 Caustic Soda Dosing Pump 4 VSD Speed 2 sec 

LIT-3020-010 Caustic Soda Storage Tank 1 Level Indicating Transmitter 2 sec 

LIT-3020-020 Caustic Soda Storage Tank 2 Level Indicating Transmitter 2 sec 

FI-3020-010/020 Caustic Soda Bioreactor Dosing Flow (L/hr) 2 sec 

FI-3020-030/040 Caustic Soda Digester Dosing Flow (L/hr) 2 sec 

FI-3020-010/020 Daily Daily Calculated Caustic Soda Volume to Bioreactor (L/d) Daily 

FI-3020-010/020 Yesterday Yestrdays Calculated Caustic Soda Volume to Bioreactor (L/d) Daily 

FI-3020-030/040 Daily Daily Calculated Caustic Soda Volume to Digester (L/d) Daily 

FI-3020-030/040 Yestrday Yesterdays Calculated Caustic Soda Volume to Digester (L/d) Daily 

FI-3020-010/020/030/040 Daily Total Calculated Caustic Soda Volume (L/d) Daily 

FI-3020-010/020/030/040 Yesterdays Total Calculated Caustic Soda Volume (L/d) Daily 

 Standard Device Monitoring Various 

21.14. Start-up, Operation and Shutdown 

21.14.1. Start Up Procedures 

Ensure that: 
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 All valves on the filling side of the tank are closed and locked where provided; 

 Ensure bund is empty; 

 At least one of the two storage tanks has sufficient chemical volume to initiate dosing. Select 
this tank in SCADA as the tank to be used to feed the dosing pumps; 

 The manual isolating valves downstream of tank/s to be dosed from are all fully open; 

 Duty pump/s is/are available and ready for operation; 

 Service water is ready and the service water solenoid valve/s are available and manual valves 
are correctly set for the appropriate flow of service water; 

 Once system is ready, select the Bioreactor and/or Digester Auto Mode at the SCADA. 

21.14.2. Planned Shut Down 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out 

21.14.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  In the event of a 
mains power outage the system should be enabled for the Bioreactor as the power demand is low 
and Caustic Dosing may be required to effluent quality criteria. Dosing to the Digester would only 
be necessary if pH became low during a power failure event. 
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22. Citric Acid Storage & Dosing 

Citric acid is used in liquid form for cleaning of the MBR membranes.  This chemical is used for 
removal of inorganic fouling (unlike hypo which is used for removal of organic fouling).  The 
expectation is that inorganic fouling will not be as prevalent as organic fouling, and much lower 
quantities of citric acid will be required than hypochlorite for CIP.  As a consequence the chemical 
is supplied in a 1,000 L “bulky box” in liquid form.  

Provision is made for a Citric Acid “bulky box” which sits in a bund with the chemical dosing 
pumps skid mounted alongside. The Citric Acid is delivered in a bulky box by truck and unloaded 
at the site with the empty Citric Acid “bulky box” removed offsite. 

Two Citric Acid CIP Dosing Pumps in a duty/standby configuration are provided.  The duty pump 
can be selected via SCADA. 

Refer to the GE Documentation in Volume 2 for detailed information on the control of the 
membrane CIP system. 

22.1. Reference Drawings 

22.1.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1100-1221 Citric Acid Storage Area Bund and Pipework Details 

22.1.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2448 Citric Acid and Storage General Arrangement  

22.1.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-3000-6446 Citric Dosing Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6447 Citric Dosing Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-3000-6646 Citric Dosing Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-3000-6647 Citric Dosing Pump 2 –Termination Diagram 
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PLC Terminations PNL-0690-020 

IW-GDSTP-4A-ELE-0690-6211 PNL-0690-020- MBR PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0690-6212 PNL-0690-020- MBR PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0690-6377 PNL-0690-020- MBR RIO I/O Rack 6 Slot 8 Power Termination Diagram 

IW-GDSTP-4A-ELE-0690-6378 PNL-0690-020- MBR RIO I/O Rack 6 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-0690-6382 PNL-0690-020- MBR RIO I/O Rack 7 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-0690-6384 PNL-0690-020- MBR RIO I/O Rack 7 Slot 6 Power Termination Diagram 

IW-GDSTP-4A-ELE-0690-6385 PNL-0690-020- MBR RIO I/O Rack 7 Slot 6 Termination Diagram 

IW-GDSTP-4A-ELE-0690-6393 PNL-0690-020- MBR RIO I/O Field Device Termination Diagram – SHT 3 

IW-GDSTP-4A-ELE-0690-6398 PNL-0690-020- MBR RIO I/O Field Device Termination Diagram – SHT 8 

22.1.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-3000-5240 Citric Acid Storage and Dosing 

IW-GDSTP-4A-PRO-0600-5161 MBR Train 1 

IW-GDSTP-4A-PRO-0600-5162 MBR Train 2 

IW-GDSTP-4A-PRO-0600-5163 MBR Train 3 

IW-GDSTP-4A-PRO-0600-5164 MBR Train 4 

IW-GDSTP-4A-PRO-0600-5165 MBR Train 5 

IW-GDSTP-4A-PRO-0600-5166 MBR Train 6 

22.2. Equipment 

22.2.1. Controlled Equipment 

Tag Name Description 

PU-3050-010 Citric CIP Dosing Pump 1 

PU-3050-020 Citric CIP Dosing Pump 2 

SN-0640-014 MBR Train 1 Citric Acid CIP Solenoid Valve 

SN-0640-024 MBR Train 2 Citric Acid CIP Solenoid Valve 

SN-0640-034 MBR Train 3 Citric Acid CIP Solenoid Valve 

SN-0640-044 MBR Train 4 Citric Acid CIP Solenoid Valve 

SN-0640-054 MBR Train 5 Citric Acid CIP Solenoid Valve 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 611 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 598 

Tag Name Description 

SN-0640-064 MBR Train 6 Citric Acid CIP Solenoid Valve 

22.2.2. Uncontrolled Equipment 

Tag Name Description 

TK-3050-010 Citric Acid Storage Tank 1 

TK-3050-020 Citric Acid Storage Tank 2 

STR-3050-031 Citric Acid Strainer 1 

BND-3050-010 Citric Acid Bund 

SSH-3050-001 Citric Acid Safety Shower 

VPR-3050-001 Citric Acid Safety Shower Pressure Reducing Valve 

VPS-3050-010 Citric CIP Header Pressure Sustaining Valve 

Various Valves 

22.2.3. Instrumentation 

Tag Name Description 

PS-3050-001 Citric Acid Safety Shower Pressure Switch (Low) 

LS-3050-011 Citric Acid Bund Level Switch (High-High) 

LS-3050-010 Citric Acid Stilling Tube Level Switch (Low) 

FIT-3050-010 Citric Acid Dosing Header Flow Indicating Transmitter 

PG-3050-010 Citric Acid Dosing Header Pressure Gauge 

FS-0640-014 MBR Train 1 Citric Acid Solenoid Valve 

FS-0640-024 MBR Train 2 Citric Acid Solenoid Valve 

FS-0640-034 MBR Train 3 Citric Acid Solenoid Valve 

FS-0640-044 MBR Train 4 Citric Acid Solenoid Valve 

FS-0640-054 MBR Train 5 Citric Acid Solenoid Valve 

FS-0640-064 MBR Train 6 Citric Acid Solenoid Valve 

22.3. Equipment and Functionality Description 

There are two Citric Acid Dosing Pumps (PU-3050-010/020) which operate in a duty/standby 
configuration. 
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The Citric Acid Storage Tanks (TK-3050-010/020) sit within the Citric Acid Bund (BND-3050-
010) and stores Citric Acid for the dosing pumps. 

The Citric Acid bund is equipped with a safety shower (SSH-3050-001), with a pressure switch 
(PS-3050-001) to indicate if there is insufficient pressure to correctly operate the shower. 

22.4. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode, operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

22.5. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

22.6. Operation in Auto 

22.6.1. Citric Acid Storage 

Citric Acid is stored in a “Bulky Box” (TK-3050-010) which is a portable storage container. The 
“Bulky Box” is delivered to site in a truck and unloaded at the site with the empty Citric Acid 
“Bulky Box” removed offsite. Low Level is detected by a sensor (LS-3050-010) in a standpipe on 
the suction line between the “Bulky Box” and the pumps. The Citric CIP Dosing Pumps (PU-3050-
010/020) are inhibited and an alarm is raised notifying the operator that a manual tank changeover 
is required, if the level in the duty storage tank triggers the Citric Acid Stilling Tube Level Switch 
low (LS-3050-010). A standby Citric Acid “Bulky Box” (TK-3050-020) will be provided within 
the bunded Citric Acid storage area to allow immediate change over if required. 

The Citric Acid “Bulky Box” sits within a bund which is equipped with the Citric Acid Bund Level 
Switch (LS-3050-011). When this level switch triggers high-high level, a bund high-high level 
alarm will be raised on SCADA. Unlike the other chemicals, there is no audible or visual alarm at 
the bund. 

22.6.1.1. Safety Shower 

A safety shower (SSH-3050-001) is installed within the bunded Citric Acid Storage area. An alarm 
is raised when the low pressure switch (PS-3050-001) is triggered. 
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22.6.2. Citric Acid CIP 

The Citric (Acid) CIP Dosing Pumps (PU-3050-010/020) provide citric acid for clean-in-place 
(CIP) of the membrane modules. The flow of citric acid used for CIP is measured by the Citric 
Acid Flow Indicating Transmitter (FIT-3050-010). The pumps operate in a duty/standby 
configuration, with a duty arbiter providing automatic cycling of the duty pump once per day at an 
Operator selected time of day (TOD 1). A manual duty selector is also provided which allows the 
Operator to manually set the duty order of the Citric (Acid) CIP Dosing Pumps. When the duty 
selector has been placed in manual the automatic time of day change over will not occur. 

The Citric Acid Dosing Pumps (PU-3050-010/020) can introduce citric acid into the header 
pipework of any of the six MBR trains, as controlled by the six MBR Citric Acid CIP Solenoid 
Valves (SN-0640-014/024/034/044/054/064). The appropriate solenoid valve will open to direct 
citric acid to the intended location, as outlined within the membrane CIP system section within the 
GE Documentation provided in Volume 2. 

Once Citric Acid CIP dosing is required by the membrane CIP system, the duty Citric (Acid) CIP 
Dosing Pump (PU-3050-010/020) is started. The required flow setpoint for the membrane Citric 
CIP process will be provided from the GE membrane CIP code (refer to the GE Documentation in 
Volume 2 for detailed information on the control of the membrane CIP system). 

The Citric Acid CIP dosing pumps operate in one of two Modes: 

 Preset Flow; or 

 Speed Setpoint. 

A requirement for the Preset Flow Mode is that the Citric Acid Dosing Header Flow Indicating 
Transmitter (FIT-3050-010) is available. If Preset Flow Mode is selected and FIT-3050-010 
becomes unavailable, the Mode will automatically switch to Speed Setpoint Mode. 

The appropriate Citric Acid CIP Solenoid Valve/s (SN-0640-014/024/034/044/054/064) for the 
zone selected for dosing will open when the duty dosing pump is started. The solenoid is closed 
when the duty dosing pump is stopped.  

There is an interlock in the SCADA to prevent any of the CIP Solenoid Valves for Sodium 
Hypochlorite (SN-0640-015/025/035/045/055/065) (Section 19.7.4) and Citric Acid (SN-
0640/014/024 /034/044/ 054/064) from opening when one of the CIP Solenoid Valves are already 
open. Mixing these two chemicals –even in very small quantities - is HIGHLY DANGEROUS 
and must be prevented.  
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Flow switches (FS-0640-014/024/034/044/054/064) provided downstream of each of the MBR 
Citric Acid CIP Solenoid Valves are used for information at SCADA only and provide no alarming 
function.  

The Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010) and position feedback 
of the Citric Acid CIP Solenoid Valves (SN-0640-014/024/034/044/054/064) are used to provide 
dosing location detection and alarming capabilities for the Citric CIP Sequence as follows: 

 A MBR1 Train 1 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-
3050-010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-
014) while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-014) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump; 

 A MBR1 Train 2 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-
3050-010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-
024) while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-024) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump;   

 A MBR1 Train 3 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-
3050-010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-
034) while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-034) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump;   

 A MBR1 Train 4 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-
3050-010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-
044) while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-044) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump;   

 A MBR1 Train 5 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-
010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-054) 
while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-054) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump;   
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 A MBR1 Train 6 Citric CIP Solenoid Valve Fail to Open Low Flow alarm will be raised if 
flow is not detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-
3050-010), a set time (Location Valve Delay) after opening the solenoid valve (SN-0640-
064) while the duty Citric CIP Pump is running. The alarm shall also be raised if the solenoid 
valve (SN-0640-064) is detected as closed, a set time (Location Valve Delay) after starting 
the duty Citric CIP Pump. 

The Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010) and position feedback 
of the Citric Acid CIP Solenoid Valves (SN-0640-014/024/034/044/054/064) will also be used to 
raise a CIP dosing location alarm if flow is detected as follows: 

 A MBR1 Train 1 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-014); 

 A MBR1 Train 2 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-024); 

 A MBR1 Train 3 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-034); 

 A MBR1 Train 4 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-044); 

 A MBR1 Train 5 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-054); 

 A MBR1 Train 6 Citric CIP Solenoid Valve Fail to Close Flow alarm will be raised if flow is 
detected by the Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010), a set 
time (Location Valve Delay) after closing the solenoid valve (SN-0640-064). 

The Citric Acid Dosing Header Flow Indicating Transmitter (FIT-3050-010) and position feedback 
of the Citric Acid CIP Solenoid Valves (SN-0640-014/024/034/044/054/064) and Hypochlorite CIP 
Solenoid Valves (SN-0640-015/025/035/045/055/065) are used to provide detection of mixing of 
incompatible chemicals and alarming capabilities as follows: 

 If more than one Citric CIP Solenoid Valve (SN-0640-014/024/034/044/054/064) are 
detected as open together, an alarm is raised and the MBR Trains associated with the open 
solenoids are faulted (Maintenance Clean Fault or Production Fault depending upon the 
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operating mode of the MBR Train. See Section 11.11), after a set delay (Location Valve 
Delay); 

 If any Citric CIP Solenoid Valve (SN-0640-014/024/034/044/054/064) is open when the 
associated MBR Train is not in a Citric Maintenance Clean mode, an alarm is raised to notify 
the Operator of incorrect CIP dosing and the MBR Trains associated with the open solenoid 
is faulted (Production Fault. See Section 11.11); 

 If at any time a Citric CIP Solenoid Valve (SN-0640-014/024/034/044/054/064) and a 
Hypochlorite CIP Solenoid Valve (SN-0640-015/025/035/045/055/065) are detected as open 
together, an alrm is raised and the MBR Trains associated with the open solenoids are faulted 
(Maintenance Clean Fault or Production Fault depending upon the operating mode of the 
MBR Train. See Section 11.11). 

A dosing location alarm for the MBR Citric Acid CIP Solenoid Valves will inhibit the Citric CIP 
Dosing Pumps (PU-3050-010/020). Similarly, all Citric CIP Dosing Pumps will be inhibited from 
operating if none of the dosing locations are selected. 

An alarm is raised if the measured flow of citric acid (FIT-3050-010) is less than a set flow (CIP 
Low Flow) after a set time (CIP Start Delay) after starting the pump. An alarm is raised if the 
measured flow of citric acid (FIT-3050-010) is larger than a set flow (CIP Leak Flow) after a set 
time (CIP Stop Delay) while the Citric CIP Pump is stopped. Note that there is an interlock in 
SCADA to prevent the Citric CIP Pumps (PU-3050-010/020) from operating whilst the 
Hypochlorite CIP Pumps (PU-3040-110/120) (Section 19.7.4) are operating. Mixing these two 
chemicals –even in very small quantities - is HIGHLY DANGEROUS and must be prevented.  

If at any time both the Citric CIP Pumps (PU-3050-010/020) and the Hypochlorite CIP Pumps 
(PU-3040-110/120) operate at the same time or flow is detected through the Citric Acid Dosing 
Header Flow Indicating Transmitter (FIT-3050-010) and the Hypochlorite CIP Flow Indicating 
Transmitter (FIT-3040-100) at the same time, both the Citric CIP Pumps (PU-3050-010/020) and 
the Hypochlorite CIP Pumps (PU-3040-110/120) are inhibited and all of the CIP Solenoid Valves  
for both chemicals (SN-0640-015/025/035/045/055/065 and SN-0640/014/024/034/044/054/064) 
are closed and an alarm is raised. Note that this will not fault either CIP sequence; it will only 
inhibit the supply of either chemical to all MBR trains. 

In the event of a loss of power, the Citric CIP Pumps (PU-3040-110/120) will fault and a latching 
alarm will be raised (Citric CIP Pump 1 Power Off and/or Citric CIP Pump 2 Power Off). The 
pumps are inhibited from operating until power is available and the alarm is reset by the Operator. 
Citric CIP Dosing will then initiate if the sequence is required to operate or if manually initiated by 
the Operator. Note that modes may have changed as a result of the power loss and Operators should 
ensure that the Citric CIP system is dosing in the correct mode. 
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Refer to the GE Documentation in Volume 2 for detailed information on the control of the 
membrane CIP system. 

22.6.2.1. Preset Flow 

In Preset Flow Mode, the Citric Acid flowrate setpoint (Citric CIP Flow (converted for L/hr)) is 
specified from the GE control logic. 

The value of the required Citric Acid flow rate will be limited to an Operator set maximum value 
(MaxCitricCIP Flow) which will prevent excessive dosing of Citric Acid during wet weather 
flows: 

AdoptedCitricCIP Flow = Minimum (Citric CIP Flow , MaxCitricCIP Flow) 

The Citric Acid flow rate is measured by FIT-3050-010 and the speed of the duty Citric CIP 
Dosing Pump (PU-3050-010/020) is modulated by feedback PID control loop to meet the 
AdoptedCitricCIP Flow Citric Acid flow setpoint. 

22.6.2.2. Speed Setpoint 

In this Mode, the Citric Acid flowrate setpoint (Citric CIP Flow(converted for L/hr)) is specified 
from the GE control logic. 

The value of the required Citric Acid flow rate will be limited to an Operator set maximum value 
(MaxCitricCIP Flow) which will prevent excessive dosing of Citric Acid during wet weather 
flows: 

AdoptedCitricCIP Flow = Minimum (Citric CIP Flow , MaxCitricCIP Flow) 

In Speed Setpoint Mode, a lookup table (Section 22.6.2.3) is used to determine the required speed 
of the Citric CIP Dosing Pumps dosing to the MBR trains (PU-3050-010/020) to achieve the 
setpoint flow AdoptedCitricCIP Flow.  

22.6.2.3. Citric CIP Lookup Table 

A lookup table will be used to determine the required speed of the duty Citric CIP Dosing Pump 
(PU-3050-010/020) to achieve the setpoint flow of Citric Acid (AdoptedCitricCIP Flow). 

A lookup table is shown below, based on five setpoints. The speed setpoint values are PLC 
programmed (Citric CIP Speed 1 to Citric CIP Speed 5) along with the flow per pump (Citric CIP 
Pump Flow 1 to Citric CIP Pump Flow 5). The Citric CIP Dosing Pump setpoints detailed in the 
table below have been provided in Section 22.7 below. 
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The SCADA will calculate the required pump speed to achieve a given flow by interpolating from 
the values in the lookup table. 

Citric CIP Flow (L/hr) Citric CIP Pump Speed (%) 

Citric CIP Pump Flow 1 Citric CIP Speed 1 

Citric CIP Pump Flow 2 Citric CIP Speed 2 

Citric CIP Pump Flow 3 Citric CIP Speed 3 

Citric CIP Pump Flow 4 Citric CIP Speed 4 

Citric CIP Pump Flow 5 Citric CIP Speed 5 

22.7. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

TOD 1 Time of Day to switch duty 
function of Citric Acid Dosing 
Pumps 

hr:min 00:00 23:59 7:00 Operator 

Citric CIP Flow Target Citric Acid flowrate for 
Citric CIP dosing 

L/hr 0 2400 Refer GE 
Documentation 
within Volume 2 

MaxCitricCIP Flow Maximum flow rate of Citric to 
dose to the MBR trains for all Auto 
Modes 

L/hr 0 2400 1590 Operator 

Citric CIP Speed 1 Citric CIP Dosing Pump Speed for 
measurement of flow 1 

% 0 100 97.9 Operator 

Citric CIP Speed 2 Citric CIP Dosing Pump Speed for 
measurement of flow 2 

% 0 100 98.1 Operator 

Citric CIP Speed 3 Citric CIP Dosing Pump Speed for 
measurement of flow 3 

% 0 100 98.4 Operator 

Citric CIP Speed 4 Citric CIP Dosing Pump Speed for 
measurement of flow 4 

% 0 100 98.6 Operator 

Citric CIP Speed 5 Citric CIP Dosing Pump Speed for 
measurement of flow 5 

% 0 100 98.8 Operator 

Citric CIP Pump 
Flow 1 

Citric Acid flowrate at Citric CIP 
Speed 1 

L/hr 0 2400 774 Operator 

Citric CIP Pump 
Flow 2 

Citric Acid flowrate at Citric CIP 
Speed 2 

L/hr 0 2400 978 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Description Unit Min Max 

Citric CIP Pump 
Flow 3 

Citric Acid flowrate at Citric CIP 
Speed 3 

L/hr 0 2400 1182 Operator 

Citric CIP Pump 
Flow 4 

Citric Acid flowrate at Citric CIP 
Speed 4 

L/hr 0 2400 1386 Operator 

Citric CIP Pump 
Flow 5 

Citric Acid flowrate at Citric CIP 
Speed 5 

L/hr 0 2400 1590 Operator 

Maintenance CIP 
Flow Setpoint  

Citric Acid Flowrate for 
Maintenance Clean 

L/hr 0 2400 550 Engineer 

Recovery CIP Flow 
Setpoint 

Citric Acid Flowrate for Recovery  
Clean 

L/hr 0 2400 1414 Engineer 

22.8. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

CIP Low Flow Flow for CIP Low Flow alarm L/hr 0 2400 750 

CIP Start Delay Time before low flow fault is triggered for 
citric acid dosing pump 

sec 1 60 40 

CIP Leak Flow Flow for CIP pump leak alarm L/hr 0 2400 250 

CIP Stop Delay Time before pump leak fault is triggered for 
hypochlorite CIP pump 

sec 1 60 40 

Location Valve 
Delay 

Time for solenoid valve that controls the 
discharge location to open before location 
fault alarm is triggered 

sec 1 60 30 

CIP Min Speed  Minimum Citric Acid Dosing Pump Speed % (Hz) 0 (0) 100 (50) 5 (2.5) 

CIP Max Speed  Maximum Citric Acid Dosing Pump Speed % (Hz) 0 (0) 100 (50) 100 (50) 
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22.9. Interlocks and Faults 

Related Process Event Action 

PU-3040-110/120 or 

FIT-3040-100 and FIT-
3050-010 

Hypochlorite CIP Pumps(PU-3040-110/120) 
operating (Section 19.7.4) 

Stop Citric CIP Pumps (PU-3050-
010/020) and Hypochlorite CIP Pumps 
(PU-3040/110/120) and close all CIP 
Solenoid Valves (SN-0640-014/024/034/ 
044/054/064 and SN-0640-015/025/035/ 
045/055/065) and raise alarm 

LS-3050-010 Citric Acid level triggers low level switch (LS-
3050-010) 

Inhibit Citric Acid Dosing Pump (PU-
3050-010/020) and raise alarm 

SN-0640-
014/024/034/044/054/064 

Dosing location alarm for MBR Citric Acid 
CIP Solenoid Valves 

Inhibit Citric Acid Dosing Pumps (PU-
3050-010/020) and raise alarm 

SN-0640-
014/024/034/044/054/064 

No dosing location selected for MBR Citric 
Acid CIP 

Inhibit Hypochlorite CIP Pumps (PU-
3050-010/020) 

SN-0640-
014/024/034/044/054/064 

Allow only a single MBR Citric Acid Solenoid 
Valve (SN-0640-014/024/034/044/054/064) 
open 

Inhibit MBR Hypochlorite CIP Solenoid 
Valves (SN-0640-
015/025/035/045/055/065) from opening 

SN-0640-
014/024/034/044/054/064 

Allow only a single MBR Citric Acid Solenoid 
Valve (SN-0640-014/024/034/044/054/064) 
open 

Inhibit remaining MBR Citric Acid 
Solenoid Valves (SN-0640-
014/024/034/044/054/064) from opening 

22.10. SCADA Alarms 

Tag Name Description SCADA 
Priority 

PU-3050-010 

(ST41PU3050010dsF2Start) 

Citric Dosing Pump 1 Fail to Start/Stop 5 

PU-3050-010 
 (ST41PU3050010dsEstop) 

Citric Dosing Pump 1 Emergency Stop 1 

PU-3050-010 (ST41PU3050010dsThermistor) Citric Dosing Pump 1 Thermistor Fault 5 

PU-3050-010 
(ST41PU3050010dsVSDFault) 

Citric Dosing Pump 1 VSD Fault 5 

PU-3050-010 
 (ST41PU3050010dsIsolated) 

Citric Dosing Pump 1 Isolated 5 

PU-3050-010 (ST41PU3050010dsNotRemote) Citric Dosing Pump 1 Not Remote 5 

PU-3050-010 
(ST41PU3050010dsLowFlow) 

Citric Dosing Pump 1 Low Flow 5 
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Tag Name Description SCADA 
Priority 

PU-3050-010 
 (ST41PU3050010dsPowerOff) 

Citric Dosing Pump 1 Power Off 5 

PU-3050-010 
(ST41MBR1PNdsPN090) 

Citric Dosing Pump 1 Drive Comms Fault 5 

PU-3050-020 
(ST41PU3050020dsF2Start) 

Citric Dosing Pump 2 Fail to Start/Stop 5 

PU-3050-020 
(ST41PU3050020dsEstop) 

Citric Dosing Pump 2 Emergency Stop 1 

PU-3050-020 
(ST41PU3050020dsThermistor) 

Citric Dosing Pump 2 Thermistor Fault 5 

PU-3050-020 
(ST41PU3050020dsVSDFault) 

Citric Dosing Pump 2 VSD Fault 5 

PU-3050-020 
(ST41PU3050020dsIsolated) 

Citric Dosing Pump 2 Isolated 5 

PU-3050-020 
(ST41PU3050020dsNotRemote) 

Citric Dosing Pump 2 Not Remote 5 

PU-3050-020 
(ST41PU3050020dsLowFlow) 

Citric Dosing Pump 2 Low Flow 5 

PU-3050-020 
(ST41PU3050020dsPowerOff) 

Citric Dosing Pump 2 Power Off 5 

PU-3050-020 
(ST41MBR1PNdsPN109) 

Citric Dosing Pump 2 Drive Comms Fault 5 

FIT-3050-010 

 (ST41FIT3050010dsInvalid) 

Citric Dosing Flow Signal Invalid 5 

FIT-3050-010 
(ST41FIT3050010dsLoLo) 

Citric Dosing Flow Low Low 5 

FIT-3050-010 
(ST41FIT3050010dsLo) 

Citric Dosing Flow Low 5 

FIT-3050-010 
(ST41FIT3050010dsHi) 

Citric Dosing Flow High 5 

`FIT-3050-010 
(ST41FIT3050010dsHiHi) 

Citric Dosing Flow High High 5 

LS-3050-010 

(ST41LSL3050010dsAlarm) 

Citric Stilling Tube Level Low Switch Alarm 

 

5 
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Tag Name Description SCADA 
Priority 

LS-3050-011 

(ST41LSHH3050011dsAlarm) 

Citric Bund Level High High Switch Alarm 

 

5 

PS-3050-001 

(ST41PSL3050001dsAlarm) 

Citric Safety Shower Pressure Low Switch 
Alarm 

1 

FS-0640-014 

(ST41FSL0640014dsAlarm) 

MBR1 Train 1 Citric CIP Flow Low Switch 
Alarm 

5 

FS-0640-024 

(ST41FSL0640024dsAlarm) 

MBR1 Train 2 Citric CIP Flow Low Switch 
Alarm 

5 

FS-0640-034 

(ST41FSL0640034dsAlarm) 

MBR1 Train 3 Citric CIP Flow Low Switch 
Alarm 

5 

FS-0640-044 

(ST41FSL0640044dsAlarm) 

MBR1 Train 4 Citric CIP Flow Low Switch 
Alarm 

5 

FS-0640-054 

(ST41FSL0640054dsAlarm) 

MBR1 Train 5 Citric CIP Flow Low Switch 
Alarm 

5 

FS-0640-064 

(ST41FSL0640064dsAlarm) 

MBR1 Train 6 Citric CIP Flow Low Switch 
Alarm 

5 

SN-0640-014 

(ST41SN0640014dsFlowF2Open) 

MBR1 Train 1 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-014 

(ST41SN0640014dsFlowF2Close) 

MBR1 Train 1 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 

SN-0640-024 

(ST41SN0640024dsFlowF2Open) 

MBR1 Train 2 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-024 

(ST41SN0640024dsFlowF2Close) 

MBR1 Train 2 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 

SN-0640-034 

(ST41SN0640034dsFlowF2Open) 

MBR1 Train 3 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-034 

(ST41SN0640034dsFlowF2Close) 

MBR1 Train 3 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 

SN-0640-044 (ST41SN0640044dsFlowF2Open) MBR1 Train 4 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-044 (ST41SN0640044dsFlowF2Close) MBR1 Train 4 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 
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Tag Name Description SCADA 
Priority 

SN-0640-054 (ST41SN0640054dsFlowF2Open) MBR1 Train 5 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-054 (ST41SN0640054dsFlowF2Close) MBR1 Train 5 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 

SN-0640-064 (ST41SN0640064dsFlowF2Open) MBR1 Train 6 Citric CIP Solenoid Valve Fail to 
Open Low Flow 

5 

SN-0640-064 (ST41SN0640064dsFlowF2Close) MBR1 Train 6 Citric CIP Solenoid Valve Fail to 
Close Flow 

1 

PU-3040-110/120 and PU-3050-010/020 operate 
at same time, or  

FIT-3040-100 provides flow indication while 
FIT-3050-010 provides flow indication 

(ST41CITAUTOdsHypoCitricTogether) 

Possible Citric and Hypo Mixing Alarm 1 

(ST41CITAUTOdsPresetFlowAutoChange) MBR1 CIP Citric Acid Dosing Changed from 
Preset Flow 

5 

(ST41CITAUTOdsSpeedSPAutoChange) MBR1 CIP Citric Acid Dosing Changed From 
Speed Setpoint 

5 

(ST41CITAUTOdsPumpLookupInvalid) MBR1 CIP Citric Acid Pumps Lookup Table 
Invalid 

5 

(ST41CITAUTOdsDosingReqSupplyUnavail) MBR1 CIP Citric Acid Dosing Required Supply 
Unavailable Alarm 

5 

(ST41CITAUTOdsLeak) Citric Acid MBR CIP Dosing Leak Flow 1 

PU-3050-010/020  
(ST41PU30500DTYdsPumpAvail) 

Citric Acid MBR CIP Dosing No Pump 
Available 

5 

22.11. History 

Tag Name Description Sample Time 

PU-3050-010 Citric Acid Dosing Pump 1 VSD Speed 2 sec 

PU-3050-020 Citric Acid Dosing Pump 2 VSD Speed 2 sec 

FIT-3050-010 Citric Acid Dosing Header Flow  (L/hr) 2 sec 

FIT-3050-010 Daily Daily Totalised Citric Acid Volume to MBR (L/d) Daily 

FIT-3050-010 Yesterday Yesterdays Totalised Citric Acid Volume to MBR (L/d) Daily 

 Standard Device Monitoring Various 
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22.12. Start-up, Operation and Shutdown 

22.12.1. Start Up Procedures 

Ensure that: 

 Citric Acid Storage Tank is correctly in place and correctly connected to the pipework; 

 Ensure bund is empty and drainage valve HV-3050-003 is closed; 

 Manual isolating valves downstream of tank are all fully open; 

 Duty pump is available and ready for operation; 

 The Citric Acid Storage Tank is at least 15% full; 

 Once system is ready, select Auto Mode of operation and manually select the CIP method on 
the MBR SCADA page. 

22.12.2. Planned Shut Down 

Before accessing any mechanical or electrical equipment an appropriate isolation and tagging 
procedure must be carried out. 

22.12.3. Emergency Shut Down 

In the event of a power failure, all electrical equipment will cease operation.  In the event of a 
mains power outage the system should not be used as it is not critical, except in the case that 
TMP’s reach a high setpoint and maintenance or recovery cleans are required. It is noted that the 
power demand of the system is low. 
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23. Polymer Storage & Dosing 

23.1. Process Description 

The digested sludge is chemically conditioned to improve its dewatering characteristics. Polymer 
(poly) is used as the conditioning chemical. The poly solution is typically dosed into the rising 
main from the Dewatering Feed Pumps upstream of the GDD. Poly can also be dosed directly onto 
the BFP. 

Poly is provided as a dry powder which needs to be made into a liquid form suitable for dosing.  
This is achieved by adding potable water and mixing in a Poly Batching Tank. 

Liquid poly is stored in a Poly Dosing Tank from which polymer is withdrawn by the Poly Pumps. 

There are two separate poly storage and dosing systems, notionally one for GDD/BFP 1 and 
another for GDD/BFP 2, however the piping and manual valving allows one poly system to service 
both GDD/BFP’s if required, although control and dewatering performance will be decreased. 

The poly dosing system is an existing installation with the batching operation controlled by an 
existing proprietary control logic in the local PLC’s.  This section describes the SCADA overall 
process control functionality of the polymer dosing pumps. 

23.2. Reference Drawings 

23.2.1. Civil Drawings 

Drawing Number Description 

- - 

23.2.2. Mechanical Drawings 

Drawing Number Description 

- - 

23.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-0450-010 

IW-GDSTP-4A-ELE-0450-6424 Poly Unit 1 Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6425 Poly Unit 1 Pump 2 – Schematic Diagram 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 626 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 613 

Drawing Number Description 

IW-GDSTP-4A-ELE-0450-6426 Poly Unit 1 Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6427 Poly Unit 2 Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6428 Poly Unit 2 Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6429 Poly Unit 2 Pump 3 – Schematic Diagram 

IW-GDSTP-4A-ELE-0450-6624 Poly Unit 1 Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6625 Poly Unit 1 Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6626 Poly Unit 1 Pump 3 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6627 Poly Unit 2 Pump 1 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6628 Poly Unit 2 Pump 2 –Termination Diagram 

IW-GDSTP-4A-ELE-0450-6629 Poly Unit 2 Pump 3 –Termination Diagram 

PLC Terminations PNL-0490-020 

IW-GDSTP-4A-ELE-0490-6211 PNL-0490-020- Dewatering PLC Power Schematic Drawing Sheet 1 

IW-GDSTP-4A-ELE-0490-6212 PNL-0490-020- Dewatering PLC Power Schematic Drawing Sheet 2 

IW-GDSTP-4A-ELE-0490-6353 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 5 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0490-6354 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6357 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 7 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0490-6358 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6359 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6360 PNL-0490-020- Dewatering PLC I/O Rack 1 Slot 9 Termination Diagram 

IW-GDSTP-4A-ELE-0490-6395 PNL-0490-020- Dewatering PLC I/O Field Device Termination Diagram – 
SHT 5 

23.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0400-5245 Polymer Storage and Dosing – Sheet 1 

IW-GDSTP-4A-PRO-0400-5246 Polymer Storage and Dosing – Sheet 2 
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23.3. Equipment 

23.3.1. Controlled Equipment 

Tag Name Description 

PU-0460-011 Poly Unit 1 Potable Water Pressure Booster Pump  

SN-0460-001 Poly Unit 1 Potable Water Feed Solenoid Valve  

FDR-0460-013 Poly Unit 1 Hopper Feeder  

FLT-0460-012 Poly Unit 1 Hopper Filter  

HTR-0460-013 Poly Unit 1 Heater Pad  

MX-0460-011 Poly Unit 1 Batching Tank Mixer 

SN-0460-010 Poly Unit 1 Service Water Solenoid Valve 1 

SN-0460-011 Poly Unit 1 Service Water Solenoid Valve 2 

VCA-0460-012 Poly Unit 1 Batching Tank 1 Drain Valve 

PU-0460-010 Poly Unit 1 Dosing Pump 1 (DWAS typically to GDD-0450-010) 

PU-0460-020 Poly Unit 1 Dosing Pump 2 (standby) 

PU-0460-030 Poly Unit 1 Dosing Pump 3 (DWAS typically to GDD-0450-020) 

PU-0460-021 Poly Unit 2 Potable Water Pressure Booster Pump 

SN-0460-023 Poly Unit 2 Potable Water Feed Solenoid Valve 

FDR-0460-023 Poly Unit 2 Hopper Feeder  

FLT-0460-022 Poly Unit 2 Hopper Filter  

HTR-0460-023 Poly Unit 2 Heater Pad  

MX-0460-021 Poly Unit 2 Batching Tank Mixer 

SN-0460-020 Poly Unit 2 Service Water Solenoid Valve 1 

SN-0460-021 Poly Unit 2 Service Water Solenoid Valve 2 

VCA-0460-021 Poly Unit 2 Batching Tank 2 Drain Valve 

PU-0460-040 Poly Unit 2 Dosing Pump 1 (Typically to BFP-0450-011) 

PU-0460-050 Poly Unit 2 Dosing Pump 2 (standby) 

PU-0460-060 Poly Unit 2 Dosing Pump 3 (Typically to BFP-0450-021) 
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23.3.2. Uncontrolled Equipment 

Tag Name Description 

HPR-0460-012 Poly Unit 1 Hopper  

EJC-0460-010 Poly Unit 1 Ejector  

TK-0460-011 Poly Unit 1 Batching Tank  

TK-0460-012 Poly Unit 1 Dosing Tank  

MX-0460-010 Poly Unit Static Mixer 1 

MX-0460-030 Poly Unit 1 Static Mixer 2 

VPF-0460-100 Poly Unit 1 Pump 1 Pressure Relief Valve 

VPF-0460-200 Poly Unit 1 Pump 2 Pressure Relief Valve 

VPF-0460-300 Poly Unit 1 Pump 3 Pressure Relief Valve 

CCL-0460-010 Poly Unit 1 Calibration Chamber 

HPR-0460-022 Polymer Unit 2 Hopper  

EJC-0460-020 Poly Unit 2 Ejector  

TK-0460-021 Poly Unit 2 Batching Tank  

TK-0460-022 Poly Unit 2 Dosing Tank  

MX-0460-040 Poly Unit 2 Static Mixer 1 

MX-0460-060 Poly Unit 2 Static Mixer 2 

VPF-0460-040 Poly Unit 2 Pump 1 Pressure Relief Valve 

VPF-0460-050 Poly Unit 2 Pump 2 Pressure Relief Valve 

VPF-0460-060 Poly Unit 2 Pump 3 Pressure Relief Valve 

CCL-0460-020 Poly Unit 2 Calibration Chamber 

HA-0460-010 Pressure Booster Pump 1 Hydraulic Accumulator 

HA-0460-021 Pressure Booster Pump 2 Hydraulic Accumulator 

23.3.3. Instrumentation 

Tag Name Description 

LS-0460-010 Poly Unit 1 Hopper Level Switch (High) 

LS-0460-011 Poly Unit 1 Hopper Level Switch (Low) 

ZSO-0460-011 Poly Unit 1 Batching Tank Drain Valve Position Switch Open 

PS-0460-011 Poly Unit 1 Potable Water Feed Pressure Switch  
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Tag Name Description 

FS-0460-011 Poly Unit 1 Potable Water Feed Flow Switch 

PG-0460-011 Poly Unit 1 Potable Water Feed Pressure Gauge 

PT-0460-011 Poly Unit 1 Potable Water Feed Pressure Transmitter 

FS-0460-010 Poly Unit 1 Dosing Flow Switch 1 

FS-0460-030 Poly Unit 1 Dosing Flow Switch 2 

LIT-0460-011 Poly Unit 1 Batching Tank Level Indicating Transmitter 

LIT-0460-012 Poly Unit 1 Dosing Tank Level Indicating Transmitter 

LS-0460-020 Poly Unit 2 Hopper Level Switch (High) 

LS-0460-021 Poly Unit 2 Hopper Level Switch (Low) 

ZSO-0460-021 Poly Unit 2 Batching Tank 2 Drain Valve Position Switch Open 

PS-0460-021 Poly Unit 2 Potable Water Feed Pressure Switch 

FS-0460-021 Poly Unit 2 Potable Water Feed Flow Switch 

PG-0460-021 Poly Unit 2 Potable Water Feed Pressure Gauge 

PT-0460-021 Poly Unit 2 Potable Water Feed Pressure Transmitter 

FS-0460-040 Poly Unit 2 Dosing Flow Switch 1 

FS-0460-060 Poly Unit 2 Dosing Flow Switch 2 

LIT-0460-021 Poly Unit 2 Batching Tank Level Indicating Transmitter 

LIT-0460-022 Poly Unit 2 Dosing Tank Level Indicating Transmitter 

 

23.4. Equipment and Functionality Description 

There are two separate, but identical, Poly Storage and Dosing Systems, with the same 
functionality and controls. 

23.4.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and Poly Dosing Vendor 
Package systems.  
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Indvidual Machines Data to Protocol 

Poly Unit Makeup Unit 1 
PLC03BFP - Dewatering PLC Hard Wired 

Poly Unit Makeup Unit 2 

The following signals are received by the SCADA/ PLC from the Poly Dosing Vendor Package 
systems. 

23.4.2. Poly Makeup Sequence 

The Poly Makeup system makes up a new batch of polymer by mixing the dry polymer powder 
with potable water. A new batch is made whenever the Poly Batching Tank is empty. The made up 
polymer is then stored within the Poly Batching Tank until the Poly Dosing Tank is empty at which 
point polymer is transferred by gravity from the Poly Batching Tank to the Poly Dosing Tank via 
the Poly Batching Tank Drain Valve. 

23.4.3. Poly Dosing 

Liquid poly is dosed to each GDD and each BFP that is in operation.  A number of permutations 
are possible with how poly is delivered to the sludge dewatering plant: 

 If both poly dosing systems are available, then one system (poly system no. 1, which includes 
pumps PU-0460-010/020/030) can deliver polymer to each GDD while the other (poly 
system no. 2, which includes pumps PU-0460-040/050/060) delivers poly to the BFPs. This 
has the advantage that different concentrations or different polymers can be used for each 
application, if desired. Under this scenario pump no. 2 (PU-0460-020/050) is a common 
standby but is normally isolated – so manual changeover is required.  

 If only one poly system is available then the available system can be used to service both 
GDD/BFPs although this may result in loss of performance and/or sludge throughput. Under 
this scenario pump PU-0460-010/040 delivers poly to both GDDs while pump PU-0460-

Description Type Address SCADA Trended Alarm 

Alarm Bit N/A Y N Y 

Hopper Full Bit N/A Y N N 

Agitator Running Bit N/A Y N N 

Feed Running Bit N/A Y N N 

Makeup Tank Low Bit N/A Y N Y 

Auto Bit N/A Y N N 
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030/060 delivers poly to the BFPs. Pump PU-0460-020/050 is the common standby with 
manual changeover of the standby pump.  

The poly pumps operate at a set speed and start/stop based on the Sludge Dewatering Sequence 
(Section 17.4.2). 

23.5. Operation in Local Control Mode 

Local control is selected at the local control panel adjacent to each individual poly batching system. 
In this mode, operation of each poly batching system is via the local control panel. All process 
interlocks are disabled in this mode. Only hard wired interlocks are active. Local control status will 
be indicated on the SCADA when this mode is selected, via the Poly Unit Available indication 
being extinguished. 

Local control is selected at the Motor Control Centre, for the poly dosing pumps (PU-0460-
010/020/030/040/050/060, via a selector switch on the starter cell door. In this mode, operation of 
each item of equipment is via local stop start push buttons adjacent to the equipment. All process 
interlocks are disabled in this mode. Only hard wired interlocks are active. Local control status 
alarm is indicated on the SCADA when this mode is selected. PLC control in this mode is limited 
to stop command only.  

23.6. Operation in Remote Manual Control Mode 

This mode is not selectable for the polymer batching system via the SCADA system HMI. The 
polymer batching system can only be operated in a Local Control Mode as outlined in Section 
23.5. 

This mode is selectable, only for the polymer dosing pumps (PU-0460-010/020/030/040/050/060) 
via the SCADA system HMI. In this mode, equipment can be started individually but only in 
sequence, in accordance with the auto sequence. All process interlocks are active and alarms are 
generated if equipment is started out of sequence. 

23.7. Operation in Auto 

23.7.1. Poly Makeup Sequence 

There is no control selectable via the SCADA system HMI for this sequence.  A “Makeup System 
in Auto” feedback signal is provided to the SCADA. Each Poly Unit is controlled by a proprietary 
PLC and provides the following equipment feeback to SCADA only: 

 The Poly Unit 1 Hopper Level Switch (High) (LS-0460-010) state (running/stopped); 

 The Poly Unit 2 Hopper Level Switch (High) (LS-0460-020) state (running/stopped); 
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 The Poly Unit 1 Screw Feeder (FDR-0460-013) state (running/stopped); 

 The Poly Unit 2 Screw Feeder (FDR-0460-023) state (running/stopped); 

 The Poly Unit 1 Batching Tank Mixer (MX-0460-011) state; (running/stopped)  

 The Poly Unit 2 Batching Tank Mixer (MX-0460-021) state (running/stopped);  

 The Poly Unit 1 Dosing Tank Level Indicating Transmitter (LIT-0460-012) Low Level 
condition (active/not active); and 

 The Poly Unit 2 Dosing Tank Level Indicating Transmitter (LIT-0460-022) Low Level 
condition (active/not active). 

 

Individual fault conditions are not provided to SCADA for the above states/conditions.  

An alarm is raised (Poly Unit 1 Makeup System Alarm) via SCADA, if an alarm signal is output 
from the existing proprietary local PLC for Poly Unit 1. This alarm may cover a range of system 
faults as determined by the proprietary PLC, with no indication provided to SCADA of the exact 
nature of the fault. The operator is required to review the fault condition at the existing proprietary 
local control panel. 

An alarm is also raised (Poly Unit21 Makeup System Alarm) via the SCADA, if an alarm signal is 
output from the existing proprietary local PLC for Poly Unit 2. This alarm may cover a range of 
system faults as determined by the proprietary PLC, with no indication provided to SCADA of the 
exact nature of the fault. The operator is required to review the fault condition at the existing 
proprietary local control panel. 

23.7.2. Poly Dosing 

Poly dosing to the dewatering GDD/BFP is required to improve dewaterability of the feed DWAS 
to improve cake dryness and reduce cartage volumes. 

The two separate Poly Dosing Systems allow manual operation of the discharge location for each 
Poly Dosing Pump (PU-0460-010/020/030/040/050/060) in the field by the Operator. The Operator 
is able to select at SCADA for each Poly Dosing Pump (PU-0460-010/020/030/040/050/060) the 
poly discharge line (Line A or Line B), for each respective GDD/BFP, that a particular pump has 
been manually connected to. This should be completed after the selection of discharge locations in 
the field.  The Operator must ensure that the designation at SCADA matches that of the manual 
valves at the Poly Dosing Pumps to allow correct functionality of the flow switches on each dosing 
line for each Poly Dosing System. 

A duty arbiter will rotate the duty function of the Poly Unit 1 Pumps selected for dosing Line A at 
an Operator set time of day (TOD 1A). A duty arbiter will also rotate the duty function of Poly Unit 
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1 Pumps selected for dosing Line B at an Operator set time of day (TOD 1B). A manual duty 
selector is also provided, for both Line A and B duty selectors, which allows the operator to 
manually set the duty order of the Poly Unit 1 Dosing Pumps. When the duty selector has been 
placed in manual the automatic time of day change over will not occur. 

A duty arbiter will rotate the duty function of the Poly Unit 2 Pumps selected for dosing Line A at 
an Operator set time of day (TOD 2A). A duty arbiter will also rotate the duty function of Poly Unit 
2 Pumps selected for dosing Line B at an Operator set time of day (TOD 2B). A manual duty 
selector is also provided, for both Line A and B duty selectors, which allows the operator to 
manually set the duty order of the Poly Unit 2 Dosing Pumps. When the duty selector has been 
placed in manual the automatic time of day change over will not occur. 

A single auto mode of operation, Constant Dosing Mode, is provided for Poly dosing. Constant 
Dosing mode allows the Operator to set the Poly Dosing Pump Speed (%) and pipeline connection 
for dosing to either the GDD or BFP at the SCADA. The Poly Dosing Pump Speed can be 
individually set for each GDD and BFP (Poly Dosing Speed 1, Poly Dosing Speed 2, Poly Dosing 
Speed 3, Poly Dosing Speed 4). The Poly Dosing Pumps are controlled as per the Sludge 
Dewatering start-up and shutdown sequences. 

When Poly Dosing Unit 1 Line A is selected for any of the Poly Unit 1 Dosing Pumps, an alarm is 
raised (Poly Unit 1 Pump 1 Low Flow Fault or Poly Unit 1 Pump 2 Low Flow Fault or Poly Unit 1 
Pump 3 Low Flow Fault) if no flow is detected by FS-0460-010 when pump PU-0460-010 (or PU-
0460-020/030 if selected as duty for Line A) is commanded to start and a 10 sec delay has 
occurred. An additional alarm is also raised (Poly 1 Line 1 Washwater Flow Low Switch Alarm) 
when this condition occurs. PU-0460-010 (or PU-0460-020/030 if selected as duty for Line A) 
shall be stopped and the next duty pump in the sequence, if available, shall be started. 

When Poly Dosing Unit 1 Line B is selected for any of the Poly Unit 1 Dosing Pumps, an alarm is 
raised (Poly Unit 1 Pump 1 Low Flow Fault or Poly Unit 1 Pump 2 Low Flow Fault or Poly Unit 1 
Pump 3 Low Flow Fault) if no flow is detected by FS-0460-030 when pump PU-0460-030 (or PU-
0460-010/020 if selected as duty for Line B) is commanded to start and a 10 sec delay has 
occurred. An additional alarm is also raised (Poly 1 Line 2 Washwater Flow Low Switch Alarm) 
when this condition occurs. PU-0460-030 (or PU-0460-010/020 if selected as duty for Line A) 
shall be stopped and the next duty pump in the sequence, if available, shall be started. 

When Poly Dosing Unit 2 Line A is selected for any of the Poly Unit 2 Dosing Pumps, an alarm is 
raised (Poly Unit 2 Pump 1 Low Flow Fault or Poly Unit 2 Pump 2 Low Flow Fault or Poly Unit 2 
Pump 3 Low Flow Fault) if no flow is detected by FS-0460-040 when pump PU-0460-040 (or PU-
0460-050/060 if selected as duty for Line A) is commanded to start and a 10 sec delay has 
occurred. An additional alarm is also raised (Poly2 Line 1 Washwater Flow Low Switch Alarm) 
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when this condition occurs. PU-0460-040 (or PU-0460-050/060 if selected as duty for Line A) 
shall be stopped and the next duty pump in the sequence, if available, shall be started. 

When Poly Dosing Unit 2 Line B is selected for any of the Poly Unit 2 Dosing Pumps, an alarm is 
raised (Poly Unit 2 Pump 1 Low Flow Fault or Poly Unit 2 Pump 2 Low Flow Fault or Poly Unit 2 
Pump 3 Low Flow Fault) if no flow is detected by FS-0460-060 when pump PU-0460-060 (or PU-
0460-040/050 if selected as duty for Line B) is commanded to start and a 10 sec delay has 
occurred. An additional alarm is also raised (Poly 2 Line 2 Washwater Flow Low Switch Alarm) 
when this condition occurs. PU-0460-060 (or PU-0460-040/050 if selected as duty for Line B) shall 
be stopped and the next duty pump in the sequence, if available, shall be started. 

Note that the poly dosing pumps are positive displacement pumps. The stators are prone to wear 
and when this occurs the output of the pump will decrease relative to its motor speed. It is not 
known how much the existing pumps have worn but the Operator may need to increase motor 
speed over time to compensate for this. 

23.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1A Time of Day to switch duty function of 
Poly Unit 1 Dosing Pumps for Line A 

hr:min 00:00 23:59 9:00 Operator 

TOD 1B Time of Day to switch duty function of 
Poly Unit 1 Dosing Pumps for Line B 

hr:min 00:00 23:59 9:00 Operator 

TOD 2A Time of Day to switch duty function of 
Poly Unit 2 Dosing Pumps for Line A 

hr:min 00:00 23:59 10:00 Operator 

TOD 2B Time of Day to switch duty function of 
Poly Unit 2 Dosing Pumps for Line B 

hr:min 00:00 23:59 10:00 Operator 

Poly dosing 
speed 1  

Flow rate of poly (prior to carrier water 
addition) from Pump PU-0460-010 or 
its standby (PU-0460-020). Normally 
this poly flow goes to GDD-0450-010 

% 0 100 55 Operator 

Poly dosing 
speed 2  

Flow rate of poly (prior to carrier water 
addition) from Pump PU-0460-030 or 
its standby (PU-0460-020). Normally 
this poly flow goes to GDD-0450-020 

% 0 100 55 Operator 
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Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Poly dosing 
speed 3  

Flow rate of poly (prior to carrier water 
addition) from Pump PU-0460-040 or 
its standby (PU-0460-050). Normally 
this poly flow goes to BFP-0450-011 

% 0 100 55 Operator 

Poly dosing 
speed 4  

Flow rate of poly (prior to carrier water 
addition) from Pump PU-0460-060 or 
its standby (PU-0460-050). Normally 
this poly flow goes to BFP-0450-021 

% 0 100 55 Operator 

Poly Unit 1 Pump 
1 Discharge Line 

Dosing line connection for Poly Unit 1 
Pump 1 (PU-0460-010) 

 Line A Line B Line A Operator 

Poly Unit 1 Pump 
2 Discharge Line 

Dosing line connection for Poly Unit 1 
Pump 2 (PU-0460-020) 

 Line A Line B Line A Operator 

Poly Unit 1 Pump 
3 Discharge Line 

Dosing line connection for Poly Unit 1 
Pump 3 (PU-0460-030) 

 Line A Line B Line B Operator 

Poly Unit 2 Pump 
1 Discharge Line 

Dosing line connection for Poly Unit 2 
Pump 1 (PU-0460-040) 

 Line A Line B Line A Operator 

Poly Unit 2 Pump 
2 Discharge Line 

Dosing line connection for Poly Unit 2 
Pump 2 (PU-0460-050) 

 Line A Line B Line A Operator 

Poly Unit 2 Pump 
3 Discharge Line 

Dosing line connection for Poly Unit 2 
Pump 3 (PU-0460-060) 

 Line A Line B Line A Operator 

23.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are not available for the polymer dosing system. 

23.10. Interlocks and Faults 

The following interlocks are expected to be provided in the existing PLC. 
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Related Process Event Action 

Poly dosing and/or 
Sludge dewatering 

Downstream valves are 
incorrectly set 

The following should occur: 
 If no flow detected by FS-0460-010 when pump PU-

0460-010 (or PU-0460-020/030 if selected as duty) is 
commanded to start and a 10 sec delay has occurred, 
stop PU-0460-010 (or PU-0460-010/020 if selected as 
duty) 

 If no flow detected by FS-0460-030 when pump PU-
0460-030 (or PU-0460-020/030 if selected as duty) is 
commanded to start and a 10 sec delay has occurred, 
stop PU-0460-030 (or PU-0460-010/020 if selected as 
duty) 

 If no flow detected by FS-0460-040 when pump PU-
0460-040 (or PU-0460-050/060 if selected as duty) is 
commanded to start and a 10 sec delay has occurred, 
stop PU-0460-040 (or PU-0460-040/050 if selected as 
duty) 

 If no flow detected by FS-0460-060 when pump PU-
0460-060 (or PU-0460-040/050 if selected as duty) is 
commanded to start and a 10 sec delay has occurred, 
stop PU-0460-060 (or PU-0460-040/050 if selected as 
duty) 

Sludge dewatering Sludge dewatering is inhibited Shutdown and inhibit all poly dosing pumps (PU-0450-
010/020/030/040/050/060) 

23.11. SCADA Alarms 

Tag Name Description SCADA 
Priority 

PU-0460-010  

(ST41PU0460010dsF2Start) Poly Unit 1 Pump 1 Fail to Start/Stop 5 

PU-0460-010  

(ST41PU0460010dsEstop) Poly Unit 1 Pump 1 Emergency Stop 1 

PU-0460-010  

(ST41PU0460010dsThermistor) Poly Unit 1 Pump 1 Thermistor Fault 5 

PU-0460-010  

(ST41PU0460010dsVSDFault) Poly Unit 1 Pump 1 VSD Fault 5 

PU-0460-010  

(ST41PU0460010dsIsolated) Poly Unit 1 Pump 1 Isolated 5 

PU-0460-010  

(ST41PU0460010dsLowFlow) Poly Unit 1 Pump 1 Low Flow Fault 5 

PU-0460-010  

(ST41PU0460010dsNotRemote) Poly Unit 1 Pump 1 Not Remote 5 
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PU-0460-020  

(ST41PU0460020dsF2Start) Poly Unit 1 Pump 2 Fail to Start/Stop 5 

PU-0460-020  

(ST41PU0460020dsEstop) Poly Unit 1 Pump 2 Emergency Stop 1 

PU-0460-020  

(ST41PU0460020dsThermistor) Poly Unit 1 Pump 2 Thermistor Fault 5 

PU-0460-020  

(ST41PU0460020dsVSDFault) Poly Unit 1 Pump 2 VSD Fault 5 

PU-0460-020  

(ST41PU0460020dsIsolated) Poly Unit 1 Pump 2 Isolated 5 

PU-0460-020  

(ST41PU0460020dsLowFlow) Poly Unit 1 Pump 2 Low Flow Fault 5 

PU-0460-020  

(ST41PU0460020dsNotRemote) Poly Unit 1 Pump 2 Not Remote 5 

PU-0460-030  

(ST41PU0460030dsF2Start) Poly Unit 1 Pump 3 Fail to Start/Stop 5 

PU-0460-030  

(ST41PU0460030dsEstop) Poly Unit 1 Pump 3 Emergency Stop 1 

PU-0460-030  

(ST41PU0460030dsThermistor) Poly Unit 1 Pump 3 Thermistor Fault 5 

PU-0460-030  

(ST41PU0460030dsVSDFault) Poly Unit 1 Pump 3 VSD Fault 5 

PU-0460-030  

(ST41PU0460030dsLowFlow) Poly Unit 1 Pump 3 Low Flow Fault 5 

PU-0460-030  

(ST41PU0460030dsIsolated) Poly Unit 1 Pump 3 Isolated 5 

PU-0460-030  

(ST41PU0460030dsNotRemote) Poly Unit 1 Pump 3 Not Remote 5 

PU-0460-040  

(ST41PU0460040dsF2Start) Poly Unit 2 Pump 1 Fail to Start/Stop 5 

PU-0460-040  

(ST41PU0460040dsEstop) Poly Unit 2 Pump 1 Emergency Stop 1 

PU-0460-040  

(ST41PU0460040dsThermistor) Poly Unit 2 Pump 1 Thermistor Fault 5 
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PU-0460-040  

(ST41PU0460040dsVSDFault) Poly Unit 2 Pump 1 VSD Fault 5 

PU-0460-040  

(ST41PU0460040dsLowFlow) Poly Unit 2 Pump 1 Low Flow Fault 5 

PU-0460-040  

(ST41PU0460040dsIsolated) Poly Unit 2 Pump 1 Isolated 5 

PU-0460-040  

(ST41PU0460040dsNotRemote) Poly Unit 2 Pump 1 Not Remote 5 

PU-0460-050  

(ST41PU0460050dsF2Start) Poly Unit 2 Pump 2 Fail to Start/Stop 5 

PU-0460-050  

(ST41PU0460050dsEstop) Poly Unit 2 Pump 2 Emergency Stop 1 

PU-0460-050  

(ST41PU0460050dsThermistor) Poly Unit 2 Pump 2 Thermistor Fault 5 

PU-0460-050  

(ST41PU0460050dsVSDFault) Poly Unit 2 Pump 2 VSD Fault 5 

PU-0460-050  

(ST41PU0460050dsLowFlow) Poly Unit 2 Pump 2 Low Flow Fault 5 

PU-0460-050  

(ST41PU0460050dsIsolated) Poly Unit 2 Pump 2 Isolated 5 

PU-0460-050  

(ST41PU0460050dsNotRemote) Poly Unit 2 Pump 2 Not Remote 5 

PU-0460-060  

(ST41PU0460060dsF2Start) Poly Unit 2 Pump 3 Fail to Start/Stop 5 

PU-0460-060  

(ST41PU0460060dsEstop) Poly Unit 2 Pump 3 Emergency Stop 1 

PU-0460-060  

(ST41PU0460060dsThermistor) Poly Unit 2 Pump 3 Thermistor Fault 5 

PU-0460-060  

(ST41PU0460060dsVSDFault) Poly Unit 2 Pump 3 VSD Fault 5 

PU-0460-060  

(ST41PU0460060dsIsolated) Poly Unit 2 Pump 3 Isolated 5 

PU-0460-060  

(ST41PU0460060dsLowFlow) Poly Unit 2 Pump 3 Low Flow Fault 5 
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PU-0460-060  

(ST41PU0460060dsNotRemote) Poly Unit 2 Pump 3 Not Remote 5 

FS-0460-010  

(ST41FSL0460010dsAlarm) 
Poly 1 Line A Washwater Flow Low Switch 
Alarm 5 

FS-0460-030  

(ST41FSL0460030dsAlarm) 
Poly 1 Line B Washwater Flow Low Switch 
Alarm 5 

FS-0460-040  
(ST41FSL0460040dsAlarm) 

Poly 2 Line A Washwater Flow Low Switch 
Alarm 5 

FS-0460-060  
(ST41FSL0460060dsAlarm) 

Poly 2 Line B Washwater Flow Low Switch 
Alarm 5 

(ST41BFPPNdsPN034) Poly Unit 1 Pump 1 Drive Comms Fault 1 

(ST41BFPPNdsPN035) Poly Unit 1 Pump 2 Drive Comms Fault 1 

(ST41BFPPNdsPN036) Poly Unit 1 Pump 3 Drive Comms Fault 1 

(ST41BFPPNdsPN054) Poly Unit 2 Pump 1 Drive Comms Fault 1 

(ST41BFPPNdsPN055) Poly Unit 2 Pump 2 Drive Comms Fault 1 

(ST41BFPPNdsPN056) Poly Unit 2 Pump 3 Drive Comms Fault 1 

(ST41PD2AUTOdsPolyMakeupAlarm) Poly 2 Makeup System Alarm 5 

(ST41PD2AUTOdsPolySourceUnavail) Poly 2 Made Up Poly Unavailable 5 

(ST41PD1AUTOdsPolyMakeupAlarm) Poly 1 Makeup System Alarm 5 

(ST41PD1AUTOdsPolySourceUnavail) Poly 1 Made Up Poly Unavailable 5 

23.12. History 

Tag Name Description Sample Time 

PU-0460-010 Poly Unit 1 Dosing Pump 1 speed 2 sec  

PU-0460-020 Poly Unit 1 Dosing Pump 2 speed 2 sec  

PU-0460-030 Poly Unit 1 Dosing Pump 3 speed 2 sec  

PU-0460-040 Poly Unit 2 Dosing Pump 1 speed 2 sec  

PU-0460-050 Poly Unit 2 Dosing Pump 2 speed 2 sec  

PU-0460-060 Poly Unit 2 Dosing Pump 3 speed 2 sec  

 Current drawn by each drive vs time and total per day 5 sec & Daily 

 Equipment run time vs time and total per day 5 sec & Daily 
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23.13. Start Up, Operation and Shutdown 

23.13.1. Start Up Procedure 

Start up procedures for this plant should be as per existing plant operating procedures. Key issues 
are: 

 Sludge dewatering plant is available (and its rep-requisites, such as the site foul liquor 
pumping station). 

 The poly hoppers are full (or at least have sufficient poly for batching). 

 The valving is set correctly dependent on whether one or both poly systems are being used, 
and whether one or both GDD/BFP pairs are in operation. 

 The Operator will need to set the poly dosing concentration and the poly dosing rate based on 
the poly used, the poly manufacturer’s instructions and experience. A log of poly dosage 
(typically as kg poly/tonne of sludge solids) should be maintained recording parameters such 
as poly type, poly concentration, poly dosing rate, sludge in the bioreactor, retention time in 
the digester, temperature, pH and chemical dosing (where, how much and what type of 
chemical).  This data should be analysed at least quarterly to determine whether or not 
changes to poly dosing rate and possibly the dosing locations and type of poly should be 
made. 

 Ensure all equipment is available. 

 Ensure all equipment hatches are closed. 

 Enable equipment and valves. 

23.13.2. Planned Shut Down 

Shut down procedures for this plant should be as per existing plant operating procedures.  As noted 
previously it is possible to run only one poly system but this will require changing to valving and is 
expected to require a reduction in throughput for sludge dewatering.  Solids content of the 
dewatered sludge may also decrease in the order of 1-2%.   

23.13.3. Emergency Shut Down 

Emergency shut down procedures for this plant should be as per existing plant operating 
procedures. In the event of complete power failure all equipment will shut down.  The plant will 
recommence once the necessary pre-requisites are satisfied.  If batching is interrupted then it will 
re-commence once power is available and complete its cycle. 
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24. Air Treatment Facility 

24.1. Process Description 

The Air Treatment Facility (ATF) provides treatment of foul air extracted from the PTA (PTA inlet 
chamber, screenings channels, grit removal chambers, screw wash presses and grit classifier).  Key 
components of the system are: 

 Bioscrubber (ATU-0800-010) equipped with a pair of duty/standby Recirculation Pumps 
(PU-0800- 011/012). 

 Two Activated Carbon Scrubbers (ATU-0800-050/060) as duty/standby equipped with a 
single common Dehumidifier Heater (HTR-0800-050). 

 Two extraction fans (FAN-0800-081/082) each equipped with a VSD in duty/standby 
arrangement 

 A Common Exhaust Stack (EXH-0800-090) 

 A Common Nutrient Dosing System consisting of  

- Nutrient Dosing Tank (TK-0800-001) 

- Two Nutrient Dosing Pumps (PU-0800-001/002) in duty/standby arrangement 

 One safety shower (SSH-0800-001) 

 Solenoid valves, manual valves, instruments etc 

During normal operation, the stages operate in series. Bypass ductwork allows the Bioscrubber and 
the Activated Carbon Scrubbers to be bypassed during maintenance periods (manual operation). 

The facility is intended to operate continuously. For short periods and for maintenance it may be 
shutdown but should be re-started as soon as possible. 

The ATF system is supplied either unchlorinated permeate via the ATF Feed Pumps (PU-0700-
010/012) (Refer Section 14.7.2) or potable water for sump top up. 

Note that the functional description described herein shall take precedence over the Vendor 
information supplied for reference within Volume 2 (Document IW-GDSTP-4A-PRO-SPEC-
0101). 
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24.2. Reference Drawings 

24.2.1. Civil 

Drawing Number Description 

None relevant to this document  

24.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0800-3340 Air Treatment Facility General Arrangement 

Vendor Drawings 

IW-GDSTP-4A-VEN-0800-0201 Air Treatment Facility General Arrangement Layout – Plan 
View 

IW-GDSTP-4A-VEN-0800-0202 Air Treatment Facility General Arrangement Layout – 
Elevation  

24.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0800-6414 Air Treatment Extraction Fan 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0800-6415 Air Treatment Extraction Fan 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0800-6418 Bioscrubber 1 Recirc Pump 1 – Schematic Diagram 

IW-GDSTP-4A-ELE-0800-6419 Bioscrubber 1 Recirc Pump 2 – Schematic Diagram 

IW-GDSTP-4A-ELE-0800-6614 Air Treatment Extraction Fan 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0800-6615 Air Treatment Extraction Fan 2 – Termination Diagram 

IW-GDSTP-4A-ELE-0800-6618 Bioscrubber 1 Recirc Pump 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0800-6619 Bioscrubber 1 Recirc Pump 2 – Termination Diagram 

PLC Terminations PNL-1190-010 

IW-GDSTP-4A-ELE-1190-6201 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1190-6202 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1190-6301 PNL-1190-010- Main PLC I/O Rack 1 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6302 PNL-1190-010- Main PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6305 PNL-1190-010- Main PLC I/O Rack 1 Slot 6 Power Termination Diagram 
IW-GDSTP-4A-ELE-1190-6306 PNL-1190-010- Main PLC I/O Rack 1 Slot 6 Termination Diagram 
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Drawing Number Description 

IW-GDSTP-4A-ELE-1190-6307 PNL-1190-010- Main PLC I/O Rack 1 Slot 7 Power Termination Diagram 
IW-GDSTP-4A-ELE-1190-6308 PNL-1190-010- Main PLC I/O Rack 1 Slot 7 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6313 PNL-1190-010- Main PLC I/O Rack 1 Slot 10 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6314 PNL-1190-010- Main PLC I/O Rack 1 Slot 11 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6317 PNL-1190-010- Main PLC I/O Rack 2 Slot 6 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6318 PNL-1190-010- Main PLC I/O Rack 2 Slot 7 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6319 PNL-1190-010- Main PLC I/O Rack 2 Slot 8 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6320 PNL-1190-010- Main PLC I/O Rack 2 Slot 9 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6322 PNL-1190-010- Main PLC I/O Rack 2 Slot 11 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6323 PNL-1190-010- Main PLC I/O Rack 3 Slot 4 Termination Diagram 
IW-GDSTP-4A-ELE-1190-6346 PNL-1190-010- Main PLC I/O Field Device Termination Diagram- SHT 6 
IW-GDSTP-4A-ELE-1190-6347 PNL-1190-010- Main PLC I/O Field Device Termination Diagram- SHT 7 
IW-GDSTP-4A-ELE-1190-6348 PNL-1190-010- Main PLC I/O Field Device Termination Diagram- SHT 8 
 

24.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0800-5271 Air Treatment – Sheet 1 

IW-GDSTP-4A-PRO-0800-5273 Air Treatment – Sheet 3 

24.3. Equipment 

24.3.1. Controlled Equipment 

Tag Name Description 

PU-0800-001 Nutrient Dosing Pump 1 

PU-0800-002 Nutrient Dosing Pump 2 

PU-0800-011 Bioscrubber 1 Recirc Pump 1 

PU-0800-012 Bioscrubber 1 Recirc Pump 2 

HTR-0800-050 Dehumidifier Heater 1 

FAN-0800-081 Extraction Fan 1 

FAN-0800-082 Extraction Fan 2 

SN-0800-011 Bioscrubber 1 Permeate (Water) Solenoid Valve 1 
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Tag Name Description 

SN-0800-012 Bioscrubber 1 Permeate (Water) Solenoid Valve 2 

24.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0800-001 Nutrient Dosing Tank 

ATU-0800-010 Bioscrubber 1 

SSH-0800-001 Air Treatment Safety Shower 

BND-0800-100 Air Treatment Facility Bund 

SIL-0800-080 Extraction Fan 1 Inlet Silencer 

SIL-0800-081 Extraction Fan 1 Outlet Silencer 

SIL-0800-082 Extraction Fan 2 Inlet Silencer 

SIL-0800-083 Extraction Fan 2 Outlet Silencer 

TS-0800-052 Dehumidifier Heater 1 Thermostat (local adjustment only) 

ATU-0800-050 Activated Carbon Scrubber 1 

ATU-0800-060 Activated Carbon Scrubber 2 

EXH-0800-090 Exhaust Stack 

VAR-0800-001 Potable Water Backup Backflow Preventer 

STR-0800-011 Bioscrubber 1 Recirc Pump 1 Strainer 

STR-0800-012 Bioscrubber 1 Recirc Pump 2 Strainer 

VPR-0800-008 Bioscrubber 1 Make-up Water Feed Pressure Regulating Valve 

VPR-0800-001 Air Treatment Safety Shower Pressure Regulating Valve 

DMA-0800-020 Bioscrubber 1 Inlet Damper 

DMA-0800-010 Bioscrubber 1 Outlet Damper 

DMA-0800-011 Bioscrubber 1 Bypass Damper 

DMA-0800-080 Extraction Fan 1 Inlet Damper 

DMA-0800-083 Extraction Fan 1 Outlet Damper 

DMA-0800-082 Extraction Fan 2 Inlet Damper 

DMA-0800-084 Extraction Fan 2 Outlet Damper 

DMA-0800-051 Activated Carbon Scrubber 1 Inlet Damper 

DMA-0800-050 Activated Carbon Scrubber 1 Outlet Damper 
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Tag Name Description 

DMA-0800-061 Activated Carbon Scrubber 2 Inlet Damper 

DMA-0800-060 Activated Carbon Scrubber 2 Outlet Damper 

DMA-0800-081 Activated Carbon Scrubber Bypass Damper 

Various Valves 

24.3.3. Instrumentation 

Tag Name Description 

AIT-0800-010 Air Treatment Facility Inlet Hydrogen Sulphide Analyser  

AIT-0800-001 Bioscrubber Outlet Hydrogen Sulphide Analyser 

AIT-0800-090 Exhaust Stack Hydrogen Sulphide Analyser  

AIT-0800-011 Bioscrubber 1 Bleed pH Analyser 1 

AIT-0800-012 Bioscrubber 1 Bleed pH Analyser 2 

FIT-0800-090 Exhaust Stack Flow Indicating Transmitter 

PDT-0800-010 Bioscrubber 1 Pressure Differential Transmitter 

LIT-0800-010 Bioscrubber 1 Sump Level Indicating Transmitter 

LG-0800-010 Bioscrubber 1 Sump Visual Level Gauge 

PDT-0800-050 Activated Carbon Scrubber 1 Pressure Differential Transmitter 

PDT-0800-060 Activated Carbon Scrubber 2 Pressure Differential Transmitter 

LIT-0800-001 Nutrient Dosing Tank Level Indicating Transmitter 

LG-0800-001 Bioscrubber 1 Nutrient Dosing Tank Visual Level Gauge 

FS-0800-001 Nutrient Dosing Pump 1 Flow Switch (Low) 

FS-0800-002 Nutrient Dosing Pump 2 Flow Switch (Low)  

PS-0800-001 Air Treatment Safety Shower Pressure Switch (Low) 

FS-0800-081 Extraction Fan 1 Flow Switch (Low) 

FS-0800-082 Extraction Fan 2 Flow Switch (Low) 

PG-0800-012 Bioscrubber 1 Recirc Pressure Gauge 

FIT-0800-013 Bioscrubber 1 Recirc Flow Indicating Transmitter 

FS-0800-011 Bioscrubber 1 Lower Flow Switch (Low) 

FS-0800-012 Bioscrubber 1 Upper Flow Switch (Low) 

TS-0800-053 Dehumidifier Heater 1 Temperature Switch 
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Tag Name Description 

TG-0800-050 Activated Carbon Scrubber 1 Temperature Gauge 1 

TS-0800-050 Activated Carbon Scrubber 1 Temperature Sensor 1 

TG-0800-051 Activated Carbon Scrubber 1 Temperature Gauge 2 

TS-0800-051 Activated Carbon Scrubber 1 Temperature Sensor 2 

TG-0800-060 Activated Carbon Scrubber 2 Temperature Gauge 1 

TS-0800-060 Activated Carbon Scrubber 2 Temperature Sensor 1 

TG-0800-061 Activated Carbon Scrubber 2 Temperature Gauge 2 

TS-0800-061 Activated Carbon Scrubber 2 Temperature Sensor 2 

LS-0800-100 Air  Treatment Facility Bund Level Switch (High) 

24.4. Equipment and Functionality Description  

24.4.1. Nutrient Dosing System 

The nutrient dosing system supplies nutrients to the Bioscrubber and consists of a storage tank and 
two (duty/standby) dosing pumps. 

24.4.2. ATF Top Up Supply 

The ATF sump is topped up from either unchlorinated permeated via the ATF Feed Pumps or by 
potable water. The unchlorinated permeate is the preferred supply to the ATF as it contains some 
nutrients beneficial to the ATF biomass. Where the ATF Feed Pumps are unavailable the potable 
supply can be selected by manual adjustment at VAR-0800-001. For control details of the ATF 
Feed Pumps refer Section 14.7.2. 

24.4.3. Bioscrubber 

Foul air is drawn through the associated ductwork and enters the base of a single Bioscrubber. It 
then flows upwards through two packed beds providing treatment of the foul air via biological 
means.  

The Bioscrubber is equipped with two recirculation pumps (duty/standby) that re-circulate water 
through the lower portion of the Bioscrubber. Components of the inlet gas such as hydrogen 
sulphide (H2S), dimethyl sulphide (DMS), ammonia (NH3) and other odorous compounds are 
absorbed into the liquor which forms a film on the surface of the packing. Within the liquid film 
and attached to the packing is the bio-film, a layer of active micro-organisms forming a biological 
community. These micro-organisms cause the absorbed components to be biologically oxidized. A 
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by-product of the oxidation process is sulphuric acid (H2SO4) in solution. The pH and conductivity 
of the recirculation stream is monitored to ensure that an environment conducive to correct 
biological operation is maintained. The pressure differential across both the lower and upper 
portions of the Bioscrubber are monitored along with the liquid depth in the bottom of the 
Bioscrubber. 

The packing in the upper bed also contains active micro-organisms that serve to further extract 
components from the air. However, these organisms are more susceptible to the acid conditions in 
the lower bed, hence the bed is irrigated with makeup water rather than sump liquor. 

As a result of the build up of by-products, a proportion of the liquor needs to be purged from the 
Bioscrubber to remove biological material and to maintain optimum conditions for biological 
activity. Make up water is added to the Bioscrubber to replace the evaporative and purging losses. 

A combined buffer and nutrient solution is also added to enhance biological performance. 

24.4.4. Activated Carbon Scrubbers 

There are two activated carbon scrubbers that typically operate in a duty/standby arrangement. 
Partially treated air from the Bioscrubber is passed through the duty Activated Carbon Scrubber, 
where non-soluble Volatile Organic Compounds (VOCs) and residual odorous compounds, which 
cannot be removed by the Bioscrubber, are removed from the gaseous phase via adsorption onto 
the activated carbon. The dual bed structure of the Activated Carbon Scrubber provides an 
increased cross sectional area without increasing the filter diameter.  

The pressure differential across each activated carbon scrubber and the outlet air temperature is 
monitored. The feed into the Activated Carbon Scrubbers passes through a dehumidifier heater. 

If one Activated Carbon Scrubber is taken offline (e.g. to replace the activated carbon or for 
maintenance or repairs) the flow will be directed to the remaining Activated Carbon Scrubber. 

24.4.5. Heater 

Between the fans and Activated Carbon Scrubbers, the air passes through a dehumidifier heater to 
reduce the relative humidity. This is undertaken to maximize the performance of the activated 
carbon with respect to VOC removal and to improve carbon life and capacity by reducing the 
amount of moisture directly adsorbed. 

24.4.6. Extraction Fans 

There are two extraction fans (duty/standby) which operate between the Bioscrubber and the 
Activated Carbon Scrubbers to maintain the Bioscrubber under a constant negative pressure, 
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minimizing fugitive emissions. The duty fan draws foul air through the ductwork, through the 
Bioscrubber, feeds the partially treated air through the Activated Carbon Scrubber(s) and 
discharges to the exhaust stack.  

24.4.7. Exhaust Stack 

There is one common exhaust stack to provide the necessary dilution of the treated air to minimise 
odour impacts. The hydrogen sulphide concentration of the treated air passing through the exhaust 
stack, and the flow rate, are monitored. 

24.4.8. Odour Control Unit Sump  

The odour control facility sits on a bund which drains to a sump. The liquid drains via gravity from 
the sump back to the PTA Foul Liquor Pump Station located at the PTA. Refer to Section 6.7 for 
details regarding the PTA Foul Liquor Pump Station. The bund is equipped with a safety shower, 
with a pressure switch to indicate if there is insufficient pressure to correctly operate the shower. 

24.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode operation of the particular equipment is via local stop start push buttons adjacent to 
the equipment. All process interlocks are disabled in this mode. Only hard wired interlocks are 
active. Local control status alarm will be indicated on the SCADA when this mode is selected. PLC 
control in this mode is limited to stop command only.  

24.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode the operation of the equipment 
can be started individually but only in sequence in accordance with the auto sequence. All process 
interlocks are active and alarms are generated if equipment is started out of sequence. 

24.7. Operation in Auto 

During normal automatic operating conditions, the Air Treatment Facility operates as follows: 

 The duty odour Extraction Fan runs continuously; 

 The duty Bioscrubber Recirc Pump for the Bioscrubber runs continuously; 

 The duty Nutrient Dosing Pump runs intermittently; 

 The Dehumidifier Heater runs continuously to dehumidify the air entering the activated 
carbon scrubbers. 
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A duty arbiter provides automatic cycling of duty pumps and fans based on an Operator set time of 
day for each pump or fan set. Details of each are described below. 

24.7.1. Operational Modes 

To simplify the operation of the ATF, a number of operational modes have been introduced. These 
modes shall be displayed on the SCADA system for selection by the plant operators, and 
configured within the PLC. Note that manual operation of the flow control dampers and valves will 
be required (refer to O&M manual for valve/damper positioning in each operational mode). This 
should be completed after the selection of the operating mode is made on the SCADA system. 
Refer to Section 24.7 for full details of the alarms configured for the ATF. 

24.7.1.1. Mode 1A 

In Mode 1A, Bioscrubber 1 (ATU-0800-010) and Activated Carbon Scrubber 1 (ATU-0800-050) 
are online while Activated Carbon Scrubber 2 (ATU-0800- 060) is offline. To achieve this mode of 
operation, the alarms given in the table below shall be suppressed or disabled (as indicated) in the 
SCADA/PLC. 

Tag Name Alarm 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure low 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure high (disabled) 

Note that TS-0800-060/061 high temperature alarms are not suppressed when the Activated Carbon 
Scrubber is offline in case of possible detection of ignition and/or fire. 

24.7.1.2. Mode 1B 

In Mode 1B, Bioscrubber 1 (ATU-0800-010) and Activated Carbon Scrubber 2 (ATU-0800-060) 
are online while Activated Carbon Scrubber 1 (ATU-0800-050) is offline. To achieve this mode of 
operation, the alarms given in the table below shall be suppressed in the SCADA/PLC. 

Tag Name Alarm 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure low 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure high 

Note that TS-0800-050/051 high temperature alarms are not suppressed when the Activated Carbon 
Scrubber is offline in case of possible detection of ignition and/or fire. 
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24.7.1.3. Mode 2A 

In Mode 2A, Activated Carbon Scrubber 1 (ATU-0800-050) is online while Bioscrubber 1 (ATU-
0800-010) and Activated Carbon Scrubber 2 (ATU-0800-060) are offline. To achieve this mode of 
operation, the Bioscrubber 1 Recirc Pumps (PU-0800-011/012) and Nutrient Dosing Pumps (PU-
0800-001/002) should be shutdown and the Bioscrubber 1 Permeate Solenoid Valves (SN-0800-
011/012) should be closed as per procedures detailed in the O&M manual. Please note that the 
operating mode should be selected on the SCADA system before any equipment items are 
shutdown in the field. Once Operating Mode 2A has been selected, the alarms given in the table 
below shall be suppressed or disabled (as indicated) in the SCADA/PLC. 

Tag Name Alarm 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure low 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure high (disabled) 

FIT-0800-013  Bioscrubber 1 Recirc Pump 1 low flow 

FIT-0800-013  Bioscrubber 1 Recirc Pump 2 low flow 

FIT-0800-013  Bioscrubber 1 Recirc flow high 

PU-0800-011/012 No Recirculation Pump available 

PDT-0800-010  Bioscrubber 1 differential pressure high (disabled) 

PDT-0800-010  Bioscrubber 1 differential pressure low 

AIT-0800-011/012  Bioscrubber 1 pH high (disabled) 

AIT-0800-011/012 Bioscrubber 1 pH low 

AIT-0800-011/012 Bioscrubber 1 pH discrepancy alarm (disabled) 

FS-0800-010 Bioscrubber 1 pH bypass line low flow 

LIT-0800-010 Bioscrubber 1 Sump level high-high (disabled) 

LIT-0800-010 Bioscrubber 1 Sump level high (disabled) 

LIT-0800-010 Bioscrubber 1 Sump level low 

LIT-0800-010 Bioscrubber 1 Sump level low-low 

LIT-0800-001 Nutrient Tank level high (disabled) 

LIT-0800-001 Nutrient Tank level low 

LIT-0800-001 Nutrient Tank level low-low 

FS-0800-001 Nutrient Dosing Pump 1 low flow 

FS-0800-002 Nutrient Dosing Pump 2 low flow 

PU-0800-001/002 No Nutrient Dosing Pump available 
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Note that TS-0800-060/061 high temperature alarms are not suppressed when the Activated Carbon 
Scrubber is offline in case of possible detection of ignition and/or fire. 

24.7.1.4. Mode 2B 

In Mode 2B, Activated Carbon Scrubber 2 (ATU-0800-060) is online while Bioscrubber 1 (ATU-
0800-010) and Activated Carbon Scrubber 1 (ATU-0800-050) are offline. To achieve this mode of 
operation, the Bioscrubber 1 Recirc Pumps (PU-0800-011/012) and Nutrient Dosing Pumps (PU-
0800-001/002) should be shutdown and Bioscrubber 1 Permeate Solenoid Valves (SN-0800-
011/012) should be closed as per procedures detailed in the O&M manual. Please note that the 
operating mode should be selected on the SCADA system before any equipment items are 
shutdown in the field. Once Operating Mode 2B has been selected, the alarms given in the table 
below shall be suppressed or disabled (as indicated) in the SCADA/PLC. 

Tag Name Alarm 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure low 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure high (disabled) 

FIT-0800-013  Bioscrubber 1 Recirc Pump 1 low low flow 

FIT-0800-013  Bioscrubber 1 Recirc Pump 2 low low flow 

FIT-0800-013  Bioscrubber 1 Recirc flow high (disabled) 

PU-0800-011/012 No Bioscrubber 1 Recirc Pump available 

PDT-0800-010  Bioscrubber 1 differential pressure high (disabled) 

PDT-0800-010  Bioscrubber 1 differential pressure low 

AIT-0800-011/012  Bioscrubber 1 pH high (disabled) 

AIT-0800-011/012 Bioscrubber 1 pH low 

AIT-0800-011/012 Bioscrubber 1 pH discrepancy alarm (disabled) 

FS-0800-010 Bioscrubber 1 pH bypass line low flow 

LIT-0800-010 Bioscrubber 1 Sump level high-high (disabled) 

LIT-0800-010 Bioscrubber 1 Sump level high (disabled) 

LIT-0800-010 Bioscrubber 1 Sump level low 

LIT-0800-010 Bioscrubber 1 Sump level low-low 

LIT-0800-001 Nutrient Tank level high (disabled) 

LIT-0800-001 Nutrient Tank level low 

LIT-0800-001 Nutrient Tank level low-low 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 652 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 639 

Tag Name Alarm 

FS-0800-001 Nutrient Dosing Pump 1 low flow 

FS-0800-002 Nutrient Dosing Pump 2 low flow 

PU-0800-001/002 No Nutrient Dosing Pump available 

Note that TS-0800-050/051 high temperature alarms are not suppressed when the Activated Carbon 
Scrubbers are offline in case of possible detection of ignition and/or fire. 

24.7.1.5. Mode 3 

In Mode 3, Bioscrubber 1 (ATU-0800-010) is online while Activated Carbon Scrubber 1 (ATU-
0800-050) and Activated Carbon Scrubber 2 (ATU-0800-060) are offline. To achieve this mode of 
operation, the alarms given in the table below shall be suppressed or disabled (as indicated) in the 
SCADA/PLC. 

Tag Name Alarm 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure low 

PDT-0800-050  Activated Carbon Scrubber 1 differential pressure high (disabled) 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure low 

PDT-0800-060  Activated Carbon Scrubber 2 differential pressure high (disabled) 

Note that TS-0800-050/051/060/061 high temperature alarms are not suppressed when the 
Activated Carbon Scrubber is offline in case of possible detection of ignition and/or fire. 

24.7.2. Air Treatment Extraction Fan 

The Extraction Fans 1 and 2 (FAN-0800-081/082) extract odorous air through the field ductwork 
for treatment by the ATF. 

Each Extraction Fan operates with a dedicated self-actuating outlet non-return valve (NRV-0800-
081/082). Each Extraction Fan and non-return valve combination acts as a single entity or 
“Extraction Fan unit”. The non-return valves prevents back flow of air through the standby 
Extraction Fan resulting from the operation of the duty Extraction Fan. 

The Extraction Fans operate in a duty/standby arrangement. A duty arbiter provides automatic 
cycling of the duty fan based on a preset selection of time of day (TOD 1). A manual duty selector 
is also provided which allows the Operator to manually set the duty order of the Extraction Fans. 
When the duty selector has been placed in manual the automatic time of day change over will not 
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occur. Duty changeover shall also occur automatically if the duty Extraction Fan unit becomes 
unavailable and the standby Extraction Fan is available.  

If neither Extraction Fan unit is available a “No Extraction Fan unit available” alarm is raised and 
the ATF is shutdown. At least one Extraction Fan unit must be available for the ATF to start-up. 

Extraction Fan duty/stand-by changeover 

Extraction Fan duty/stand-by changeover shall proceed as follows: 

 Duty Extraction Fan unit shutdown; 

 Turn off the dehumidifier heater (HTR-0800-050) 

 Wait for Dehumidifier Heater Off Delay Timer to expire 

 Set Extraction Fan speed to 0 and stop Extraction Fan 

 Wait for Extraction Fan Run Down Delay Timer to expire 

 Standby Extraction Fan unit started. 

 Start the fan and set the Target Flow and/or Target Speed setpoints to the required values 

 Wait for the Extraction Fan Start-up Delay Timer to expire 

 Turn on dehumidifier heater (HTR-0800-050) 

When changing duty between Extraction Fan units, the duty Extraction Fan unit should shutdown 
fully first before the standby Extraction Fan unit is started. There shall be no time additional delays 
between the shutdown of the duty Extraction Fan unit and the start of the standby Extraction Fan 
unit, beyond those stated in the procedure above. 

Extraction Fan unit shutdown 

Duty Extraction Fan unit shutdown shall proceed as follows: 

 Turn off the dehumidifier heater (HTR-0800-050) 

 Wait for Dehumidifier Heater Off Delay Timer to expire  

 Set Duty Extraction Fan speed to 0 and stop Duty Extraction Fan 

 Wait for Extraction Fan Run Down Delay Timer to expire 

The Exhaust Stack Flow Indicating Transmitter (FIT-0800-090) measures the air flow discharged 
through the Exhaust Stack from the ATF. Alarms are raised if the flow rises above the High 
Exhaust Fan Flow alarm setpoint, or if the flow drops below the Low Exhaust Fan Flow alarm 
setpoint. No other action is taken.  

An alarm (Extraction Fan 1 Low Flow or Extraction Fan 2 Low Flow associated to each fan (FS-
0800-081 with FAN-0800-081 and FS-0800-082 with FAN-0800-082) will be raised if the duty fan 
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discharge flow drops below the Extraction Fan Low Flow switch limit. Additionally the 
dehumidifier heater (HTR-0800-050) is switched off, the duty Extraction Fan unit is stopped (made 
unavailable) and the standby Extraction Fan unit is started, as per the procedure outlined above. 
The low flow alarms are disabled when no fan is running and during start-up of each fan. The 
Extraction Fan Start-up Alarm Delay determines the delay period after start-up before the alarms 
are enabled. 

If only one Extraction Fan unit is available and the discharge flow drops below the low flow switch 
limit for a set time period (Extraction Fan 1 Low Flow Switch Limit or Extraction Fan 2 Low Flow 
Switch Limit), the relevant alarm (Extraction Fan 1 Low Flow or Extraction Fan 2 Low Flow) is 
generated and the dehumidifier heater (HTR-0800-050) is switched off. The duty fan unit is then 
stopped (made unavailable) and an alarm is raised. 

There are two Process Operating Modes for operation of the Extraction Fans (FAN-0800-081/082): 

 Target Flow Control 

 Speed Control 

These modes are detailed in Sections 24.7.2.1 and 24.7.2.2 below. 

24.7.2.1. Target Flow Control 

The Target Flow Control mode is the default Auto mode for Extraction Fan control. The Extraction 
Fans are driven by VSDs with the duty Extraction Fan (FAN-0800-081/082) controlled through a 
PID loop from the Exhaust Stack Flow Indicating Transmitter (FIT-0800-090) and runs 
continuously to maintain the flow as set by the Operator (Target Flow). 

Failure of the Exhaust Stack Flow Indicating Transmitter (FIT-0800-090) will automatically revert 
the control to Speed Control mode. 

24.7.2.2. Speed Control 

One ATF Extraction Fan (FAN-0800-081/082) runs continuously at an Operator set speed (Target 
Speed). 

The controller output and hence Extraction Fan speed set point is limited between the minimum 
(Fan Speed Min) and maximum (Fan Speed Max) limits for the Extraction Fans. 

24.7.3. Bioscrubber 

The ATF Inlet Hydrogen Sulphide Analyser (AIT-0800-010) monitors the H2S level at the 
Bioscrubber inlet. Alarms are raised if the Bioscrubber inlet air hydrogen sulphide concentration 
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(AIT-0800-010) drops below a set limit (Concentration 0) or if the Bioscrubber inlet air hydrogen 
sulphide concentration (AIT-0800-010) rises above a set limit (Concentration 1). 

The Bioscrubber Outlet Hydrogen Sulphide Analyser (AIT-0800-001) monitors the H2S level at the 
Bioscrubber outlet (after the fans). An alarm is raised if the Bioscrubber outlet hydrogen sulphide 
concentration (AIT-0800-001) rises above a set limit (Concentration 2). 

The Bioscrubber is equipped with two pH analysers (AIT-0800-011/012), on the bleed line, in a 
control/validation arrangement. Selection of the probe used for control and validation purposes is 
interchangeable, and is selected by the Operator through the SCADA. The device signal from the 
validation probe will be directed to the SCADA system and used to compare with the output from 
the control probe. 

If the values from the two analysers in Bioscrubber 1 differ by more than a set value (pH 
difference) for a set period of time (Bioscrubber 1 pH Alarm Delay) the SCADA shall proceed as 
follows: 

1. Fail the faulty analyser/probe (if the control system is able to determine which probe has 
failed (e.g. signal out of range), raise a pH discrepancy alarm and continue to control using 
the remaining analyser/probe 

2. If the faulty analyser/probe cannot be identified, raise a pH discrepancy alarm and continue 
to operate the solenoid valve (SN-0800-011) based on the average of the last valid 15 
minute block of readings (disregard any data deemed to be faulty) 

The SCADA shall incorporate a ‘Calibration Mode’ for each analyser/probe. Once “Calibration 
Mode” is selected by the Operator for a particular analyser/probe, the analyser/probe readings shall 
be ignored, including the pH discrepancy alarm and any associated mode changes, and the 
remaining enabled analyser/probe used for control. Once completed and the ‘Calibration Mode’ is 
cancelled, both analysers/probes shall again be used for control and validation selection. 

Both analysers/probes are fed from a stream that branches off the high pressure side of the 
recirculation pipe work. The stream passes through both probe housings and then returns to the 
recirculation line prior to it entering Bioscrubber 1.  

Start-up of the ATF is not permitted if both pH analysers (AIT-0800-011/012) are unavailable. 
However, the system may start if at least one analyser is available, then after the start-up sequence 
is completed, the procedure for a pH discrepancy shall occur as described above. Once started, 
operation continues even if the pH meter becomes unavailable. A flow switch (FS-0800-010) is 
installed on the pH/conductivity bypass line to ensure the minimum required flow rate is achieved. 
An alarm is raised if no bleed flow for pH analyser is detected by the flow switch (FS-0800-010). If 
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a low flow alarm is generated, the pH analysers remain available and the system does not shut 
down. 

Alarms are raised if the Bioscrubber pH drops below a set low level (Low pH), or if the pH exceeds 
a set high level (High pH). The alarms are disabled when no Bioscrubber 1 Recirc Pump is running 
and during pump start-up for a set period of time (Bioscrubber 1 pH Alarm Delay).  

If the liquid level in the ATF Bund triggers the ATF Bund Level Sensor High (LS-0800-100), an 
alarm shall be raised and the Air Treatment Facility shall be shutdown. 

24.7.3.1. Bioscrubber Sump Level Control 

Bioscrubber 1 Sump Level Indicating Transmitter (LIT-0800-010) measures the liquor level in the 
Bioscrubber 1 sump and controls filling in conjunction with the measured liquor pH (AIT-0800-
011/012). Filling occurs by opening the Bioscrubber 1 Permeate Solenoid Valve (SN-0800-011). 

Start-up of the odour control system should not be permitted if the Bioscrubber 1 Sump Level 
Indicating Transmitter (LIT-0800-010) is unavailable, but once started, operation is to continue 
even if the level transmitter becomes unavailable. 

Filling is determined primarily by pH. As adsorption progresses, the pH of the recirculation liquid 
continuously drops principally due to the oxidation of hydrogen sulphide, which in turn generates 
acid. To control this, water with neutral pH is added to the Bioscrubber. Water addition also makes 
up for water lost due to evaporation from the Bioscrubber. Once it reaches a low pH control 
setpoint (Lower pH low control limit) water from the ATF Feed Pumps (PU-0700-110/120) 
(Section 14.7.2) is added to the lower portion of the Bioscrubber via opening of the solenoid valve 
(SN-0800-011). As water is added and circulated the liquor is diluted and the pH rises. Once the 
pH level exceeds the high pH level control setpoint (Lower pH high control limit) the Bioscrubber 
1 Permeate Solenoid Valve (SN-0800-011) is closed and filling is stopped 

The sump is equipped with a liquor overflow line, positioned towards the top end of the “normal” 
level band (between the Sump Low and Sump High alarm limits). Once this level is reached excess 
liquor overflows from the sump to the drain and the level should not rise significantly further. 

If the level reaches the Sump High Level setpoint, overflow is not matching inflow and a level high 
(Bioscrubber 1 Sump Level High) alarm is raised. If the solenoid valve (SN-0800-011) is open at 
the Sump High Level condition and the pH is above the Lower pH low control setpoint (start fill 
trigger point), then the solenoid is closed. The solenoid is closed even if the measured pH is below 
the Lower pH high control setpoint (stop filling trigger point). However, the solenoid remains open 
and filling proceeds if the pH is below Lower pH low control setpoint. Similarly, the solenoid is 
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open and filling occurs when the sump level is above the Sump High Level setpoint, and the 
measured pH is less than the Lower pH low control setpoint. 

If the level reaches the Sump high-high setpoint, there is a danger of flooding the filter. A level 
high-high (Sump High High Level) alarm is raised and the solenoid valve (SN-0800-011) is closed 
(filling stops), regardless of pH. The Bioscrubber 1 Recirculation Pumps (PU-0800-011/012) are 
inhibited from running, until the level drops below the Sump High High Level setpoint and the 
inhibition is reset. 

If the level drops below the Sump Low Level setpoint, there is insufficient water in the sump. A 
level low alarm (Sump Low Level) is raised and solenoid valve (SN-0800-011) is opened, as long as 
the measured pH is not greater than the High pH alarm setpoint. If the measured pH exceeds the 
High pH alarm setpoint, pH correction control takes precedence over prevention of sump low level 
conditions. The solenoid valve (SN-0800-011) is closed and filling does not occur. However, if pH 
drops below the High pH alarm setpoint, the solenoid valve (SN-0800-011) will reopen to allow 
filling of the sump if the level is still below the Sump Low Level setpoint. If filling is triggered by 
the Sump Low Level setpoint, once the level within the sump rises above the Sump Low Level 
setpoint (inclusive of level hysteresis), returning to the normal level range, the solenoid valve (SN-
0800-011) is closed and filling is stopped. 

If the level drops below the Sump Low Low Level setpoint, there is a severe shortage of water in the 
sump. A level low-low level alarm (Sump Low Low Level) is raised and the solenoid valve (SN-
0800-011) is opened (filling is started), regardless of pH. The Bioscrubber 1 Recirculation Pumps 
(PU-0800-011/012) are stopped and inhibited from running until the level rises above the Sump 
Low Low Level setpoint. 

Bioscrubber 1 make up water valve (SN-0800-011) shall be configured for fail closed operation. 
Opening and closing Bioscrubber 1 make up water valve (SN-0800-011) for different zones of 
operation has been summarised in the table below. 

(NOTE: For transitions acting as trigger points to open or close the valve, there is an in-built 
dead band that implements hysteresis to prevent hunting). 
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 pH (Note 3) 

Low Alarm 
Limit (pH 

1.2) 

Low Control 
Limit (pH 

1.8) 

Normal 
(pH 1.8 – 

2.6) 

High 
Control 

Limit (pH 
2.6) 

High Alarm 
Limit (pH 

3.2) 

Level 
(Note 4) 

High-High Alarm Limit 
(980 mm) 

Close Close Close Close Close 

High Alarm Limit  
(880 mm) 

Open Open Close Close Close 

Normal (includes 
Overflow) 
(300 – 880 mm) 

Open Open pH – Note 1 
Level – Note 2 

Close Close 

Low Alarm Limit 
(300 mm) 

Open Open Open Open Close 

Low- Low Alarm Limit 
(200 mm) 

Open Open Open Open Open 

Notes 

1. When moving across pH zones the valve remains in the state it was in when entering this zone, i.e. if moving from pH, low 
control limit, to pH normal, the valve remains open until it enters the pH high control limit zone 

2. When moving across level zones the valve closes when entering this zone, i.e. if moving from the low alarm limit it closes, if 
moving from the high alarm limit it closes (remains closed) 

3. If the pH meter is unavailable (failed, out of service, out of range) opening and closing the valve depends only on level (all 
open or closed requirements based on pH are ignored) 

4. If the level meter is unavailable (failed, out of service, out of range) opening and closing the valve depends only on pH (all 
open or closed requirements based on level are ignored) 

Solenoid valves SN-0800-011/012 shall be inhibited from opening due to particular operational 
conditions within the PTA Foul Liquor Pump Station. Refer to Section 6.7 for details. 

The Bioscrubber 1 upper bed operates at a higher pH (4 - 7) than the lower bed (1 - 3) and is 
irrigated periodically with make-up water using the Bioscrubber 1 Permeate Solenoid Valve 2 (SN-
0800-012) to keep it moist. This solenoid valve is configured for fail closed operation. 

Irrigation to the Bioscrubber Upper Bed occurs on an intermittent basis. Water is added to the 
upper portion of the Bioscrubber by opening the appropriate solenoid valve (SN-0800-012) for a 
set duration (Upper Water Duration) when the following occurs: 

 A set time has elapsed since the last time that water was added to the upper portion (Upper 
Water Delay)  

Should a flow switch (FS-0800-011/012) not register flow within a set time (Solenoid Low Flow 
Delay) of opening the solenoid valve, a ‘fail to open’ alarm will be raised for the relevant solenoid. 
If the soilenoid fails to close, a ‘fail to close’ alarm will be raised for the relevant solenoid. 
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24.7.4. Bioscrubber Recirculation Pumps 

The duty Bioscrubber 1 Recirc Pumps (PU-0800-011/012) for the Bioscrubber typically run 
continuously in a duty/standby arrangement. A duty arbiter provides automatic cycling of the duty 
pump based on a preset selection of time of day (TOD 2). A manual duty selector is also provided 
which allows the Operator to manually set the duty order of the Bioscrubber 1 Recirc Pumps. 
When the duty selector has been placed in manual the automatic time of day change over will not 
occur. Duty changeover shall also occur automatically if the duty Bioscrubber 1 Recirc Pump (PU-
0800-011/012) becomes unavailable and the standby Bioscrubber 1 Recirc Pump (PU-0800-
011/012) is available. 

If the operating mode requires the Bioscrubber to operate (i.e. Mode 1A, 1B and 3), at least one 
Bioscrubber 1 Recirc Pump must be available for the Bioscrubber to run. If neither pump is 
available a “No Bioscrubber 1 Recirc Pump available” alarm is raised and the Bioscrubber is 
shutdown. In this event, the Bioscrubber is required to be isolated from the air stream within 4 
hours to prevent the media drying out, subsequently killing the bacteria. The inlet and outlet 
dampers (DMA-0800-020/010) can be closed and the bypass damper (DMA-0800-011) opened 
manually to bypass air flow round the Bioscrubber. 

If the liquid level in the Bioscrubber (LIT-0800-010) drops below the Sump Low Level setpoint the 
duty Bioscrubber 1 Recirculation Pump will stop and an alarm will be raised. The duty pump will 
restart when the liquid level rises above the Sump Low Level setpoint. The Bioscrubber 1 Recirc 
Pumps are inhibited, made unavailable and an alarm is raised when the liquid level in the 
Bioscrubber drops below the Sump Low Low Level setpoint. Alarms are also raised if the liquid 
level in the Bioscrubber sump rises above the Sump High Level setpoint. If the liquid level in the 
Bioscrubber sump rises above the Sump High High Level setpoint (Sump High High Level) the 
Bioscrubber Recirculation Pump is stopped and an alarm is raised. 

The scrubbing liquor flow rate is measured by the Bioscrubber Recirc Flow Indicating Transmitter 
(FIT-0800-013).  

The pumps are not fitted with dedicated flow switches for low flow protection. Instead the 
Bioscrubber Recirc Flow Indicating Transmitter (FIT-0800-013) is used. If the flow of water to the 
Bioscrubber (measured by FIT-0800-013) is less than a set flow (Low Flow Recirc) after a set time 
period (Pump 1 Delay) after starting the duty Bioscrubber 1 Recirc Pump, an alarm will be raised 
and the duty pump will be failed. If the Bioscrubber recirc flow is below a set flow, two timers are 
started Pump 1 Delay and Pump 2 Delay. After Pump 1 Delay is exceeded an alarm is raised. After 
Pump 2 Delay is exceeded the duty pump is taken offline. The standby pump will be started. The 
low flow alarm is disabled during start-up, for a set time period (Bioscrubber 1 Flow Start-up 
Alarm Delay) to allow flow to be established. If Pump 1 Delay and Pump 2 Delay have been 
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initiated, and the Bioscrubber recirc flow rises above the set flow (Low Flow Recirc), the pump 
timers are reset, and the duty bioscrubber recirc pump will continue to operate. If the flow of water 
to the Bioscrubber (measured by FIT-0800-013) is greater than a set flow (High Flow Recirc) at 
any time, an alarm shall be raised. 

The Bioscrubber 1 Recirc Pumps are to stop immediately during shutdown or when the 
Bioscrubber Recirc Flow Indicating Transmitter (FIT-0800-013) is unavailable. 

Alarms are raised if the pressure differential (PDT-0800-010) across either the upper or lower 
portion of the Bioscrubber media beds rises above a high set point (Bioscrubber 1 High Pressure 
Differential), or drops below a low setpoint (Bioscrubber 1 Low Pressure Differential), while either 
Bioscrubber 1 Recirculation Pump (PU-0800-011/012) and either Extraction Fan (FAN-0800-
081/082) are operating. 

24.7.5. Nutrient Dosing 

While Bioscrubber 1 is in operation, a nutrient solution (comprising salts of ammonia, potassium 
and phosphate) is intermittently dosed into the Bioscrubber sump by nutrient dosing pumps (PU-
0800-001/002) which shall operate in a duty/standby arrangement. A duty arbiter provides 
automatic cycling of the duty pump based on a preset selection of time of day (TOD 3). A manual 
duty selector is also provided which allows the Operator to manually set the duty order of the 
Nutrient Dosing Pumps. When the duty selector has been placed in manual the automatic time of 
day change over will not occur. Duty changeover shall also occur automatically if the duty nutrient 
dosing pump (PU-0800-001/002) becomes unavailable and the standby pump is available. 

If both Nutrient Dosing Pumps (PU-0800-001/002) are unavailable a “No Nutrient Dosing Pump 
available” alarm is raised. At least one pump must be available for Bioscrubber 1 to start-up, 
however once started operation of the Bioscrubber shall continue, even if both Nutrient Dosing 
Pumps have failed. The only way for a nutrient dosing pump (PU-0800-001/002) to become 
unavailable is if it is faulted, has been placed in remote manual, or selected as out of service on 
SCADA. There is no local unavailable feedback provided by the pumps. 

The pumps are fitted with dedicated flow switches (FS-0800-001/002) for low flow protection.If 
the flow switch (FS-0800-001/002) doesn’t register a flow within a set time (Pump 2 Delay) after 
starting the duty pump, an alarm will be raised and the duty pump will be made unavailable. The 
standby pump will be started. 

If potable water is used as the water supply source, then nutrient dosing is required. If suitable 
recycled water is available, then nutrient dosing may not be required. The Operator shall have the 
facility to select nutrient dosing as either enabled or disabled via the SCADA. If selected to 
operate, the dosing pumps and nutrient tank level sensor shall operate as described within Sections 
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24.7.5 and 24.7.6. If nutrient dosing is deselected, the Bioscrubber may be started in auto and the 
Nutrient Dosing Pumps shall not operate and all alarms relating to the Nutrient Dosing system are 
suppressed in the SCADA/PLC. 

Nutrient dosing to the Bioscrubber occurs on an intermittent basis. The Operator shall specify 
through the SCADA a dosing frequency (Nutrient Delay) and duration (Nutrient Duration). The 
sequence for nutrient dosing shall be as follows: 

1. If Nutrient Dosing is available, and the Bioscrubber is either operating or starts, the duty 
nutrient dosing pump (PU-0800-001/002) will start and will operate for a set time period 
(Nutrient Duration) 

2. When the time period has elapsed (Nutrient Duration), the nutrient dosing pump will stop 
3. When a set time has elapsed since the last time that nutrient was dosed to the Bioscrubber 

(Nutrient Delay) the sequence shall repeat from Step 1. 

24.7.6. Nutrient Dosing Storage 

Bioscrubber 1 nutrient solution for dosing into Bioscrubber 1 is stored in a 430 L tank (TK-0800-
001). Filling of the Nutrient Dosing Tank (TK-0800-001) is carried out manually, with a solution 
prepared as a powder (comprising salts of ammonia, potassium and phosphate) and then made up 
through water addition prior to use.  

The nutrient dosing tank level indicating transmitter (LIT-0800-001) is used to monitor the nutrient 
liquid levels within the tank and is used to generate the following level alarms based on the 
following set levels: 

 High Nutrient Level – Alarm is raised to show the tank is full; 

 Low Nutrient Level – Alarm is raised to act as a reminder to re-order nutrient to fill the tank; 

 Low Low Nutrient Level –.An alarm will be raised and nutrient dosing will be inhibited. The 
dosing pumps shall be interlocked to inhibit the nutrient dosing. 

24.7.7. Air Heater 

An inline dehumidifier heater unit (HTR-0800-050) is located immediately upstream of the 
Extraction Fans (FAN-0800-081/082). The dehumidifier heater is switched on by the PLC to warm 
the air in order to reduce the relative humidity, when either Extraction Fan (FAN-0800-081/082) is 
operating. The dehumidifier heater is equipped with one thermostat and one high temperature 
switch (TS-0800-053), set at approximately 50 ºC and 120 ºC respectively (locally on heater). 

A thermostat (TS-0800-052) controls the temperature to the correct operating range (e.g. above 50 
ºC). Once an Extraction Fan is operating and the temperature reduces to below the set point, there 
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is a delay for the Dehumidifier Heater On Delay Timer, then the heater is turned on. When the 
temperature exceeds the set point, there is a delay for the Dehumidifier Heater Off Delay Timer 
before the heater is turned off. The two time intervals add hysteresis to reduce switching. 

Note that the thermostat (TS-0800-052) is integral to the dehumidifier heater and cannot be 
accessed through the SCADA. It can only be manually adjusted. 

The Dehumidifier Heater 1 Temperature Switch (TS-0800-053) controls the heater operation to a 
high high set point to prevent over temperature (e.g. above 120ºC). Note that the Dehumidifier 
Heater 1 Temperature Switch (TS-0800-053) setpoint is integral to the switch and cannot be 
accessed through the SCADA. It can only be manually adjusted. 

When the Temperature Switch (TS-0800-053) is active (high), an alarm is rasied (Dehumidifier 
Heater 1 Temperature High High), and the dehumidifier heater unit (HTR-0800-050) is faulted. 
The fault is required to be reset by the operator once the Dehumidifier Heater 1 Temperature (TS-
0800-053) switch is not active.  

The prerequisites for the operation of the dehumidifier heater (HTR-0800-050) are as follows: 

 At least one Extraction Fan (FAN-0800-081/082) is operating 

 The Dehumidifier Heater 1 Temperature Switch (TS-0800-053) is active, representing that 
the heater temperature is normal (e.g. below 50 ºC) 

When the ATF is shut down the dehumidifier heater is turned off first. The duty fan continues to 
run for the Extraction Fan Run Down Delay Timer before it is stopped. The same process applies 
for duty rotation. Refer to Section 24.7.2 for details. 

An ammeter measures the current draw of the dehumidifier heater bank and an alarm (Dehumidifier 
Heater Low Current Draw) will be raised when the low current draw limit setpoint is reached. 

24.7.8. Activated Carbon Scrubber  

The operator manually operates dampers (DMA-0800-051/050 and/or DMA-0800-061-060) to 
either enable or disable each Activated Carbon Scrubber (ATU-0800-050/060) independent of each 
other. When an Activated Carbon Scrubber is enabled, the relevant inlet and outlet dampers are 
opened. When disabled, they are closed. With both Activated Carbon Scrubbers disabled, the 
bypass damper (DMA-0800-081) shall be open, otherwise it is closed.  

The Operator shall have facility to individually select the Activated Carbon Scrubbers as either 
enabled or disabled via the SCADA. If an Activated Carbon Scrubber (ATU-0800-050/060) is 
enabled, all instruments and alarms shall operate as described above. If an Activated Carbon 
Scrubber is disabled, the instruments and alarms relevant to the disabled Activated Carbon 
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Scrubber shall be suppressed within the SCADA/PLC. Refer to the relevant Operation Mode within 
Sections 24.7.1.1, 24.7.1.2, 24.7.1.3, 24.7.1.4 and 24.7.1.5 for details on which Activated Carbon 
Scrubber alarms shall be suppressed for each operational mode of the ATF. 

Four temperature sensors are installed, two per Activated Carbon Scrubber (TS-0800-050/051 for 
Activated Carbon Scrubber 1 (ATU-0800-050) and TS-0800-060/061 for Activated Carbon 
Scrubber 2(ATU-0800-060)), to monitor the activated carbon bed temperature. Alarms are raised if 
the activated carbon temperature triggers the high temperature setpoint High Temp 1 or High Temp 
2 (TS-0800-050/051/060/061). 

Pressure Differential Transmitters (PDT-0800-050/060) measure the differential pressure across 
Activated Carbon Scrubbers 1 and 2 respectively. If the pressure differential (PDT-0800-050/060) 
across either Activated Carbon Scrubber is larger than a set point (AC Pressure Differential High 1 
or AC Pressure Differential High 2) an alarm shall be raised. 

A low differential pressure alarm is generated for any Activated Carbon Scrubber unit that is 
enabled (inlet and outlet damper open and Operator enabled through SCADA) while an Extraction 
Fan is running if the pressure drops below the setpoint (AC Pressure Differential Low 1 or AC 
Pressure Differential Low 2). Note that either Activated Carbon Scrubber 1 or 2 needs to be set as 
“Enabled” within the SCADA system for alarms to be registered for each respective Activated 
Carbon Scrubber unit. 

The low differential pressure alarms are disabled when no Extraction Fan is operating and during 
either Extraction Fan start-up or shutdown. The Extraction Fan Start-up Alarm Delay determines 
the delay period after start-up of an Extraction Fan before any associated alarms are enabled. 

24.7.9. Exhaust Stack 

The hydrogen sulphide concentration of the treated air flowing up the Exhaust Stack (EXH-0800-
090) is monitored by an online analyser (AIT-0800-090). An alarm shall be raised if the Activated 
Carbon Scrubber outlet hydrogen sulphide concentration (AIT-0800-090) rises above a set high 
limit (Concentration 3) or above a set high high limit (Concentration 4). 

The flowrate through the Exhaust Stack (EXH-0800-090) is also monitored through the Exhaust 
Stack Flow Indicating Transmitter (FIT-0800-090). For details relating to the Exhaust Stack Flow 
Indicating Transmitter and any associated alarms, refer to Section 24.7.2. 

24.7.10. Safety Shower 

A safety shower is installed at the ATF. An alarm is raised when the low pressure switch (PS-0800-
001) is triggered. 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 664 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 651 

24.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

TOD 1 Time of Day to switch duty function of 
Extraction Fans 

hr:min 00:00 23:59 10:00 Operator 

TOD 2 Time of Day to switch duty function of 
Bioscrubber 1 Recirc Pumps 

hr:min 00:00 23:59 12:00 Operator 

TOD 3 Time of Day to switch duty function of 
Nutrient Dosing Pumps 

hr:min 00:00 23:59 11:00 Operator 

Target Flow Flow set point for extraction fans for 
Target Flow Control Mode 

m3/hr 0 12000 10000 Operator 

Target Speed Speed set point for extraction fans for 
Speed Control Mode 

% 0 100 100 Engineer 

Fan Speed Min Min speed setpoint for Extraction Fan % 60 85 60 Engineer 

Fan Speed Max Max speed setpoint for Extraction Fan % 85 100 100 Engineer 

pH difference If the pH readings from both probes in 
Bioscrubber 1 differ by more than this 
amount, a discrepancy alarm is raised 

pH units 0 2 0.3 Operator 

Upper Water 
Duration 

Duration for adding water to the upper 
portion of Bioscrubber 1 

sec 1 3600 180 Operator 

Upper Water 
Delay 

Maximum time between water addition 
to the upper portion of Bioscrubber 1 

min 1 1440 10 Operator 

Low pH pH to trigger low pH alarm in 
Bioscrubber 1 

pH units 0 14 1.2 Operator 

Lower pH low 
control limit  

pH limit to add water to the lower 
portion of Bioscrubber 1 

pH units 0 14 1.8 Operator 

Lower pH high 
control limit 

pH limit to inhibit adding water to the 
lower portion of Bioscrubber 1 

pH units 0 14 2.6 Operator 

High pH pH limit to trigger low pH alarm for the 
lower portion of Bioscrubber 1 

pH units 0 14 3.2 Operator 

High Pressure 
Differential 

Pressure differential across Bioscrubber 
1 media bed to trigger high pressure 
drop alarm 

Pa 0 5000 1200 Operator 

Low Pressure 
Differential 

Pressure differential across Bioscrubber 
1 media bed to trigger low pressure 
drop alarm 

Pa 0 5000 600 Operator 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 665 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 652 

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Sump Low Low 
Level 

Liquid level in Bioscrubber 1 sump to 
trigger low low level alarm 

% 0 100 10 Operator 

Sump Low Level Liquid level in Bioscrubber 1 sump to 
trigger low level alarm and to stop and 
restart the Recirc Pump for Bioscrubber 
1 

% 0 100 20 Operator 

Sump High Level Liquid level in Bioscrubber 1 sump to 
trigger high level alarm 

% 0 100 95 Operator 

Sump High High 
Level 

Liquid level in Bioscrubber 1 sump to 
trigger high high level alarm 

% 0 100 100 Operator 

Solenoid Low 
Flow Delay 

Flow set point to trigger no flow alarm 
for water addition to upper portion of 
Bioscrubber 1 

sec 0 60 30 Operator 

Low Flow Recirc Flow set point to trigger no flow alarm 
for Recirc Pumps in Bioscrubber 1 

L/s 0 20 3 Engineer 

High Flow Recirc Flow set point to trigger high flow 
alarm for Recirc Pumps in Bioscrubber 
1 

L/s 0 20 6 Engineer 

Nutrient Delay Delay Time between nutrient dosing for 
Bioscrubber 1 

min 1 60 60 Operator 

Nutrient Duration Duration of nutrient dosing to 
Bioscrubber 1 

min 1 10080 1380 Operator 

High Nutrient 
Level 

High level in nutrient dosing tank to 
raise alarm that tank is full 

% 0 100 99 Operator 

Low Nutrient 
Level 

Low level in nutrient dosing tank to 
raise alarm to re-order nutrient 

% 0 100 20 Operator 

Low low Nutrient 
Level 

Low low level in nutrient dosing tank to 
inhibit nutrient dosing 

% 0 100 10 Operator 

AC Pressure 
Differential High 
1 

High pressure differential alarm 
setpoint for Activated Carbon Scrubber 
1 

Pa 0 5000 400 Operator 

AC Pressure 
Differential Low 
1 

Low pressure differential alarm setpoint 
for Activated Carbon Scrubber 1 

Pa 0 5000 100 Operator 

AC Pressure 
Differential High 
2 

High pressure differential alarm 
setpoint for Activated Carbon Scrubber 
2 

Pa 0 5000 400 Operator 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 666 of 893



Goodna STP – Stage 4A 
Functional Description – Volume 1 

SINCLAIR KNIGHT MERZ I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process 
Eng\Functional Description\As Constructed Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 1 of 2 Master Document (2).docx PAGE 653 

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

AC Pressure 
Differential Low 
2 

Low pressure differential alarm setpoint 
for Activated Carbon Scrubber 2 

Pa 0 5000 100 Operator 

Concentration 0 Low H2S concentration alarm set point 
for Bioscrubber inlet 

ppm 0 100 10 Engineer 

Concentration 1 High H2S concentration alarm set point 
for Bioscrubber inlet  

ppm 0 100 95 Engineer 

Concentration 2 High H2S concentration alarm set point 
for Bioscrubber outlet  

ppm 0 100 5 Engineer 

Concentration 3 High H2S concentration alarm set point 
for Activated Carbon Scrubber outlet 

ppb 0 100 20 Engineer 

Concentration 4 High high H2S concentration alarm set 
point for Activated Carbon Scrubber 
outlet 

ppb 0 100 50 Engineer 

Low Exhaust Fan 
Flow 

Low flow alarm set point for exhaust 
fans 

m3/hr 0 20000 8000 Engineer 

High Exhaust Fan 
Flow 

High flow alarm set point for exhaust 
fans 

m3/hr 0 15000 12000 Engineer 

24.9. PLC adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Valve Delay Delay after opening valve before triggering 
low flow alarm 

sec 1 60 15 

Pump 1 Delay Delay after starting Bioscrubber 1 Recirc 
Pump before triggering low flow alarm 

sec 1 60 30 

Pump 2 Delay Delay after starting nutrient dosing pump 
before triggering low flow alarm 

sec 1 60 30 

Extraction Fan 
Start-up Alarm 
Delay 

Alarm delay on fail to start of Extraction 
Fans 

sec 1 60 30 

Extraction Fan  
Start-up Delay 

Delay after start of a Bioscrubber 1 Recirc 
Pump during start-up before the duty fan 
shall start 

sec 1 60 60 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Bioscrubber 1 Flow 
Start-up Alarm 
Delay 

Alarm delay on fail to start of Bioscrubber 1 
Recirc Pumps 

sec 1 60 30 

Bioscrubber 1 pH 
Alarm Delay 

Delay after start-up of the ATF before the 
pH alarms are enabled, or 
Delay action by SCADA when pH probe 
signals are more than the pH difference 
setpoint apart  

sec 1 60 30 

Extraction Fan Run 
Down Delay Timer 

Delay after stopping duty Extraction Fan 
before starting stand-by Extraction Fan 

sec 0 300 15 

Extraction Fan 
Start-up Delay 
Timer 

Delay after starting duty Extraction fan 
before alarms are enabled or 
Delay after starting duty Extraction Fan 
before associated equipment actions can 
occur 

sec 0 300 10 

Low current draw 
limit 

Dehumidifier Heater low current draw alarm 
setpoint 

Amps 0 50 20 

Dehumidifier 
Heater Off Delay 
Timer  

Delay after stopping dehumidifier heater 
before stopping the duty extraction fan 

sec 0 60 30 

Dehumidifier 
Heater On Delay 
Timer 

Delay after temperature drops below setpoint 
before starting the dehumidifier heater 

sec 0 60 15 

24.10. Interlocks and Faults 

Related Process Event Action 

ATF Bund Sump 
Level Switch 

ATF Bund Sump Level Switch High (LS-0800-
100) is triggered 

Air Treatment Facility to be shutdown 

FAN-0800-081 

FAN-0800-082 

Either FAN-0800-081 or FAN-0800-082 are in 
operation and non-operational fan attempts to 
operate 

Both fans prevented from being allowed to 
operate together  

PU-0800-011 

PU-0800-012 

Either PU-0800-011 or PU-0800-012 are in 
operation and non-operational pump attempts to 
operate 

Both reticulation pumps prevented from 
being allowed to operate together  

PU-0800-001 

PU-0800-002 

Both reticulation pumps (PU-0800-011/012) are 
unavailable 

Inhibit operation of Nutrient Dosing Pumps 
(PU-0800-001/002) 
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TS-0800-053 Dehumidifier Heater 1 Temperature Switch  (TS-
0800-053) High High is triggered 

Inhibit operation of Dehumidifier Heater 
(HTR-0800-050) 

24.11. SCADA Alarms 

Reset of the individual ATF alarms in Auto mode is achieved through the SCADA system. 

Tag Name Description SCADA Priority 

PU-0080-000 

(ST41PU080000DTYdsPumpAvail) 

ATF Nutrient Dosing Pumps No Pump Available 1 

PU-0080-001 

(ST41PU080001DTYdsPumpAvail) 

ATF Bioscrubber 1 Recirculation Pumps No Pump 
Available 

5 

PU-0800-001 

(ST41PU0800001dsF2Start) 

ATF Nutrient Dosing Pump 1 Fail to Start/Stop 5 

PU-0800-001 

(ST41PU0800001dsLowFlow) 

ATF Nutrient Dosing Pump 1 Low Flow Fault 5 

PU-0800-002 

(ST41PU0800002dsF2Start) 

ATF Nutrient Dosing Pump 2 Fail to Start/Stop 5 

PU-0800-002 

(ST41PU0800002dsLowFlow) 

ATF Nutrient Dosing Pump 2 Low Flow Fault 5 

PU-0800-011 
(ST41PU0800011dsF2Start) 

ATF Bioscrubber 1 Recirculation Pump 1 Fail to 
Start/Stop 

5 

PU-0800-011 

(ST41PU0800011dsEstop) 

ATF Bioscrubber 1 Recirculation Pump 1 Emergency 
Stop 

1 

PU-0800-011 

(ST41PU0800011dsTOLoad) 

ATF Bioscrubber 1 Recirculation Pump 1 Thermal 
Overload 

5 

PU-0800-011 

(ST41PU0800011dsIsolated) 

ATF Bioscrubber 1 Recirculation Pump 1 Isolated 5 

PU-0800-011 

(ST41PU0800011dsLowFlow) 

ATF Bioscrubber 1 Recirculation Pump 1 Low Flow 
Fault 

5 

PU-0800-011 

(ST41PU0800011dsNotRemote) 

ATF Bioscrubber 1 Recirculation Pump 1 Not Remote 5 

PU-0800-011 

(ST41PU0800011dsSimoFault) 

ATF Bioscrubber 1 Recirculation Pump 1 Simocode 
Fault 

5 

PU-0800-011 

(ST41PU0800011dsSimoWarn) 

ATF Bioscrubber 1 Recirculation Pump 1 Simocode 
Warning 

5 
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Tag Name Description SCADA Priority 

PU-0800-012 

ST41PU0800012dsF2Start) 

ATF Bioscrubber 1 Recirculation Pump 2 Fail to 
Start/Stop 

5 

PU-0800-012 

(ST41PU0800012dsEstop) 

ATF Bioscrubber 1 Recirculation Pump 2 Emergency 
Stop 

1 

PU-0800-012 

(ST41PU0800012dsTOLoad) 

ATF Bioscrubber 1 Recirculation Pump 2 Thermal 
Overload 

5 

PU-0800-012 

(ST41PU0800012dsIsolated) 

ATF Bioscrubber 1 Recirculation Pump 2 Isolated 5 

PU-0800-012 

(ST41PU0800012dsLowFlow) 

ATF Bioscrubber 1 Recirculation Pump 2 Low Flow 
Fault 

5 

PU-0800-012 
(ST41PU0800012dsNotRemote) 

ATF Bioscrubber 1 Recirculation Pump 2 Not Remote 5 

PU-0800-012 

(ST41PU0800012dsSimoFault) 

ATF Bioscrubber 1 Recirculation Pump 2 Simocode 
Fault 

5 

PU-0800-012 

(ST41PU0800012dsSimoWarn) 

ATF Bioscrubber 1 Recirculation Pump 2 Simocode 
Warning 

5 

FIT-0800-013 

(ST41FIT0800013dsInvalid) 

ATF Bioscrubber 1 Reticulation Flow Signal Invalid 5 

FIT-0800-013 

(ST41FIT0800013dsLoLo) 

ATF Bioscrubber 1 Reticulation Flow Low Low 1 

FIT-0800-013 

(ST41FIT0800013dsHi) 

ATF Bioscrubber 1 Reticulation Flow High 5 

SN-0800-011 

(ST41SN0800011dsFlowF2Open) 

ATF Bioscrubber 1 Permeate Feed Solenoid Valve 1 
Fail to Open: Low Flow 

5 

SN-0800-011 

(ST41SN0800011dsFlowF2Close) 

ATF Bioscrubber 1 Permeate Feed Solenoid Valve 1 
Fail to Close: Flow 

5 

SN-0800-012 

(ST41SN0800012dsFlowF2Open) 

ATF Bioscrubber 1 Permeate Feed Solenoid Valve 2 
Fail to Open: Low Flow 

5 

SN-0800-012 

(ST41SN0800012dsFlowF2Close) 

ATF Bioscrubber 1 Permeate Feed Solenoid Valve 2 
Fail to Close: Flow 

5 

AIT-0800-001 

(ST41AIT0800001dsInvalid) 

ATF Carbon Scrubbers Inlet H2S Signal Invalid 5 
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Tag Name Description SCADA Priority 

AIT-0800-001 

(ST41AIT0800001dsHi) 

ATF Carbon Scrubbers Inlet H2S High 5 

AIT-0800-010 

(ST41AIT0800010dsInvalid) 

ATF Inlet H2S Signal Invalid 5 

AIT-0800-010 

(ST41AIT0800010dsLo) 

ATF Inlet H2S Low 7 

AIT-0800-010 

(ST41AIT0800010dsHi) 

ATF Inlet H2S High 5 

LIT-0800-001 

(ST41LIT0800001dsInvalid) 

ATF Nutrient Tank Level Signal Invalid 5 

LIT-0800-001 

(ST41LIT0800001dsLoLo) 

ATF Nutrient Tank Level Low Low 5 

LIT-0800-001 

(ST41LIT0800001dsLo) 

ATF Nutrient Tank Level Low 5 

LIT-0800-001 

(ST41LIT0800001dsHi) 

ATF Nutrient Tank Level High 5 

LIT-0800-001 

(ST41LIT0800001dsHiHi) 

ATF Nutrient Tank Level High High 5 

LIT-0800-010 

(ST41LIT0800010dsInvalid) 

ATF Bioscrubber 1 Level Signal Invalid 1 

LIT-0800-010 

(ST41LIT0800010dsLoLo) 

ATF Bioscrubber 1 Level Low Low 1 

LIT-0800-010 

(ST41LIT0800010dsLo) 

ATF Bioscrubber 1 Level Low 5 

LIT-0800-010 

(ST41LIT0800010dsHi) 

ATF Bioscrubber 1 Level High 5 

LIT-0800-010 

(ST41LIT0800010dsHiHi) 

ATF Bioscrubber 1 Level High High 5 

PDT-0800-010 

(ST41PDT0800010dsInvalid) 

ATF Bioscrubber 1 Differential Pressure Signal Invalid 5 

PDT-0800-010 

(ST41PDT0800010dsLo) 

ATF Bioscrubber 1 Differential Pressure Low 5 
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Tag Name Description SCADA Priority 

PDT-0800-010 

(ST41PDT0800010dsHi) 

ATF Bioscrubber 1 Differential Pressure High 5 

TS-0800-050 

(ST41TS0800050dsAlarm) 

ATF Carbon Scrubber 1 Temperature 1 High Switch 
Alarm 

1 

TS-0800-051 

(ST41TS0800051dsAlarm) 

ATF Carbon Scrubber 1 Temperature 2 High Switch 
Alarm 

1 

TS-0800-052 

(ST41TS0800052dsAlarm) 

ATF Dehumidifier Heater 1 Temperature 1 High 
Switch Alarm 

1 

TS-0800-053 

(ST41TS0800053dsAlarm) 

ATF Dehumidifier Heater 1 Temperature 2 High 
Switch Alarm 

1 

TS-0800-060 

(ST41TS0800060dsAlarm) 

ATF Carbon Scrubber 2 Temperature 1 High Switch 
Alarm 

1 

TS-0800-061 

(ST41TS0800061dsAlarm) 

ATF Carbon Scrubber 2 Temperature 2 High Switch 
Alarm 

1 

PDT-0800-060 

(ST41PDT0800060dsInvalid) 

ATF Carbon Scrubber 2 Differential Pressure Signal 
Invalid 

5 

PDT-0800-060 

(ST41PDT0800060dsLo) 

ATF Carbon Scrubber 2 Differential Pressure Low 5 

PDT-0800-060 

(ST41PDT0800060dsHi) 

ATF Carbon Scrubber 2 Differential Pressure High 5 

AIT-080-0011 

(ST41AIT0800011dsInvalid) 

ATF Bioscrubber 1 Recirculation Fluid pH 1 Signal 
Invalid 

5 

AIT-080-0011 

(ST41AIT0800011dsLo) 

ATF Bioscrubber 1 Recirculation Fluid pH 1 Low 5 

AIT-080-0011 

(ST41AIT0800011dsHi) 

ATF Bioscrubber 1 Recirculation Fluid pH 1 High 5 

AIT-0800-012 

(ST41AIT0800012dsInvalid) 

ATF Bioscrubber 1 Recirculation Fluid pH 2 Signal 
Invalid 

5 

AIT-0800-012 

(ST41AIT0800012dsLo) 

ATF Bioscrubber 1 Recirculation Fluid pH 2 Low 5 

AIT-0800-012 

(ST41AIT0800012dsHi) 

ATF Bioscrubber 1 Recirculation Fluid pH 2 High 5 
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Tag Name Description SCADA Priority 

AIT-0800-090 

(ST41AIT0800090dsInvalid) 

ATF Outlet H2S Signal Invalid 5 

AIT-0800-090 

(ST41AIT0800090dsLoLo) 

ATF Outlet H2S Low Low 7 

AIT-0800-090 

(ST41AIT0800090dsLo) 

ATF Outlet H2S Low 7 

AIT-0800-090 

(ST41AIT0800090dsHi) 

ATF Outlet H2S High 7 

AIT-0800-090 

(ST41AIT0800090dsHiHi) 

ATF Outlet H2S High High 5 

FIT-0800-090 
(ST41FIT0800090dsInvalid) 

ATF Stack Flow Signal Invalid 5 

FIT-0800-090 
(ST41FIT0800090dsLoLo) 

ATF Stack Flow Low Low 5 

FIT-0800-090 

(ST41FIT0800090dsLo) 

ATF Stack Flow Low 7 

FIT-0800-090 

(ST41FIT0800090dsHi) 

ATF Stack Flow High 7 

FIT-0800-090 

(ST41FIT0800090dsHiHi) 

ATF Stack Flow High High 5 

HTR-0800-050 

(ST41HTR0800050dsF2Start) 

ATF Dehumifier Heater Fail to Start/Stop 5 

HTR-0800-050 

(ST41HTR0800050dsExtFault) 

ATF Dehumifier Heater Heater Fault 5 

HTR-0800-050 
(ST41HTR0800050dsOverTemp) 

ATF Dehumifier Heater Over Temperature 5 

FAN-0800-08 
(ST41FAN080008DTYdsFanAvail) 

ATF Extraction Fans No Fan Available 5 

FAN-0800-081 
(ST41FAN0800081dsF2Start) 

ATF Extraction Fan 1 Fail to Start/Stop 5 

FAN-0800-081 
(ST41FAN0800081dsEstop) 

ATF Extraction Fan 1 Emergency Stop 1 

FAN-0800-081 

(ST41FAN0800081dsThermistor) 

ATF Extraction Fan 1 Thermistor Fault 5 
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Tag Name Description SCADA Priority 

FAN-0800-081 
(ST41FAN0800081dsVSDFault) 

ATF Extraction Fan 1 VSD Fault 5 

FAN-0800-081 
(ST41FAN0800081dsIsolated) 

ATF Extraction Fan 1 Isolated 5 

FAN-0800-081 

(ST41FAN0800081dsLowFlow) 

ATF Extraction Fan 1 Low Flow Fault 5 

FAN-0800-081 

(ST41FAN0800081dsNotRemote) 

ATF Extraction Fan 1 Not Remote 5 

FAN-0800-082 

(ST41FAN0800082dsF2Start) 

ATF Extraction Fan 2 Fail to Start/Stop 5 

FAN-0800-082 

(ST41FAN0800082dsEstop) 

ATF Extraction Fan 2 Emergency Stop 1 

FAN-0800-082 

(ST41FAN0800082dsThermistor) 

ATF Extraction Fan 2 Thermistor Fault 5 

FAN-0800-082 
(ST41FAN0800082dsVSDFault) 

ATF Extraction Fan 2 VSD Fault 5 

FAN-0800-082 
(ST41FAN0800082dsIsolated) 

ATF Extraction Fan 2 Isolated 5 

FAN-0800-082 
(ST41FAN0800082dsLowFlow) 

ATF Extraction Fan 2 Low Flow Fault 5 

FAN-0800-082 
(ST41FAN0800082dsNotRemote) 

ATF Extraction Fan 2 Not Remote 5 

HTR-0800-050 

(ST41HTR0800050AdsInvalid) 

ATF Dehumidifier Heater Current Signal Invalid 1 

HTR-0800-050 

(ST41HTR0800050AdsLo) 

ATF Dehumidifier Heater Current Low 5 

PSL-0800-001 

(ST41PSL0800001dsAlarm) 

ATF Safety Shower Pressure Low Switch Alarm 1 

FS-0800-010 

(ST41FSL0800010dsAlarm) 

ATF Bioscrubber 1 pH Analyser Flow Low Switch 
Alarm 

5 

FS-0800-011 

(ST41FSH0800011dsAlarm) 

ATF Bioscrubber 1 Permeate Feed Flow 1 High Switch 
Alarm 

5 

FS-0800-012 
(ST41FSH0800012dsAlarm) 

ATF Bioscrubber 1 Permeate Feed Flow 2 High Switch 
Alarm 

5 
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Tag Name Description SCADA Priority 

FS-0800-081 
(ST41FSL0800081dsAlarm) 

ATF Extraction Fan 1 Outlet Flow Low Switch Alarm 5 

FS-0800-082 
(ST41FSL0800082dsAlarm) 

ATF Extraction Fan 2 Outlet Flow Low Switch Alarm 5 

FAN-0800-081 

(ST41MCCPNdsPN024) 

ATF Extraction Fan 1 Drive Comms Fault 5 

FAN-0800-082 

(ST41MCCPNdsPN043) 

ATF Extraction Fan 2 Drive Comms Fault 5 

LS-0800-100 

(ST41LSH0800100dsAlarm) 

ATF Bund Level High Switch Alarm 5 

(ST41ATFAUTOdsFanForceSpeed) ATF Extraction Fans Speed Mode Forced to Fixed 
Speed 

7 

(ST41ATFAUTOdsRecircPhDisc) ATF Bioscrubber 1 Recirculation Fluid pH 
Discrepancy 

5 

(ST41ATFAUTOdsFault) ATF System Fault 1 

24.12. History 

Tag Name Description Sample Time 

AIT-0800-010 Air Treatment Facility Inlet Hydrogen Sulphide Analyser 5 sec 

AIT-0800-001 Bioscrubber Outlet Hydrogen Sulphide Analyser  5 sec 

AIT-0800-090 Exhaust Stack Hydrogen Sulphide Analyser  5 sec 

FIT-0800-090 Exhaust Stack Flow Indicating Transmitter 2 sec 

FIT-0800-090 Daily Total Total Daily Exhaust Stack Flow Daily 

LIT-0800-001 Nutrient Dosing Tank Level Indicating Transmitter 2 sec 

LIT-0800-001 Daily Total Daily Nutrient Dosing Tank Level Variation Daily 

LIT-0800-010 Bioscrubber 1 Sump Level Indicating Transmitter 2 sec 

PDT-0800-010 Bioscrubber 1 Pressure Differential Transmitter 2 sec 

FIT-0800-013 Bioscrubber 1 Recirc Flow Indicating Transmitter 2 sec 

AIT-0800-011 Bioscrubber 1 pH 1 2 sec 

AIT-0800-012 Bioscrubber 1 pH 2 2 sec 

AIT-0800-011/012 Average Bioscrubber 1 pH 2 sec 

TS-0800-050 Activated Carbon Scrubber 1 Temperatre Sensor 1 Event 

TS-0800-051 Activated Carbon Scrubber 1 Temperature Sensor 2 Event 
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Tag Name Description Sample Time 

PDT-0800-050 Activated Carbon Scrubber 1 Pressure Differential Transmitter 2 sec 

TS-0800-060 Activated Carbon Scrubber 2 Temperature Sensor 1 Event 

TS-0800-061 Activated Carbon Scrubber 2 Temperature Sensor 2 Event 

PDT-0800-060 Activated Carbon Scrubber 2 Pressure Differential Transmitter 2 sec 

FAN-0800-081 Extraction Fan 1 VSD Speed 2 sec 

FAN-0800-082 Extraction Fan 2 VSD Speed 2 sec 

 Standard Device Trends Various 

24.13. Start-up, Operation and Shutdown 

24.13.1. Start-up 

Ensure that: 

 All ducting and valves are in good order. 

 Ensure odour extraction valves/dampers are in the correct position for balancing air flows 
through all the ductwork (the correct position should be identified during commissioning and 
marked on the valves / dampers). 

 Bioscrubber and Activated Carbon Scrubbers should be available and ready for service. 

 Fully open inlet and outlet valves for all available Bioscrubber and Activated Carbon 
Scrubbers. 

 Fully close the Bioscrubber bypass damper (DMA-0800-011). 

 Fully close the activated carbon scrubber bypass damper (DMA-0800-081). 

 ENABLE all pumps, fans and heaters at the SCADA.  Any one pump and/or fan can be 
disabled if required.  If so the OCS can still operate but there is no standby capacity for that 
particular system. 

The following start up procedure applies to both initial commissioning and general start up upon a 
system shut down. The start-up procedure detailed below refers to Mode 1A. For details of each 
operational mode, refer to Section 24.7.1. For initial commissioning, bacterial inoculation of the 
Bioscrubber 1 media and acclimatisation has assumed to be achieved with the sump level and pH 
within the ‘Normal’ range. 

After a system shutdown, it is assumed that the Bioscrubber 1 liquid sump volume has been 
isolated for less than one (1) week. If the Bioscrubber 1 liquid sump volume has been isolated for 
longer than one (1) week or emptied by more than two thirds (2/3) the original volume, re-seeding 
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and inoculation will need to be carried out (refer ATF Operations and Maintenance Manual for 
details concerning re-seeding of the Bioscrubber 1). 

Prior to start up, all valves and dampers shall be in the following positions. 

Tag Name Description Start Up Position 

DMA-0800-010 Bioscrubber 1 Outlet Damper Open 

DMA-0800-011 Bioscrubber 1 Bypass Damper Closed 

DMA-0800-020 Bioscrubber 1 Inlet Damper Open 

DMA-0800-050 Activated Carbon Scrubber 1 Outlet Damper Open 

DMA-0800-051 Activated Carbon Scrubber 1 Inlet Damper Open 

DMA-0800-060 Activated Carbon Scrubber 2 Outlet Damper Open 

DMA-0800-061 Activated Carbon Scrubber 2 Inlet Damper Open 

DMA-0800-080 Extraction Fan 1 Inlet Damper Open 

DMA-0800-081 Activated Carbon Scrubber Bypass Damper Closed 

DMA-0800-082 Extraction Fan 2 Inlet Damper Open 

DMA-0800-083 Extraction Fan 1 Outlet Damper Open 

DMA-0800-084 Extraction Fan 2 Outlet Damper Open 

HV-0800-001 Nutrient Dosing Pump 1 Inlet Isolation Valve Open 

HV-0800-002 Nutrient Dosing Pump 2 Inlet Isolation Valve Open 

HV-0800-003 Nutrient Dosing Pump 1 Outlet Isolation Valve Open 

HV-0800-004 Nutrient Dosing Pump 2 Outlet Isolation Valve Open 

HV-0800-005 Bioscrubber 1 Recirc Pump 1 Drain Valve Closed 

HV-0800-006 Bioscrubber 1 Recirc Pump 2 Drain Valve Closed 

HV-0800-007 Bioscrubber 1 Recirc Pumps Pressure Gauge Isolation Valve Open 

HV-0800-008 Bioscrubber 1 Make-up Water Feed Isolation Valve Open 

HV-0800-009 Bioscrubber 1 Intermediate Pressure Differential Sample Port   

Isolation Valve  

Open 

HV-0800-010 Hose Reel Isolation Valve Closed 

HV-0800-011 Bioscrubber 1 Upper Pressure Differential Sample Port Isolation 
Valve 

Open 

HV-0800-012 Bioscrubber 1 Lower Pressure Differential Sample Port Isolation 
Valve 

Open 
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Tag Name Description Start Up Position 

HV-0800-013 Bioscrubber 1 Upper Bed Nutrient Dosing Isolation Valve Open 

HV-0800-015 Bioscrubber 1 Level Gauge Isolation Valve 1 Open 

HV-0800-016 Bioscrubber 1 Level Gauge Isolation Valve 2 Open 

HV-0800-017 Bioscrubber 1 Recirc Pump 1 Inlet Isolation Valve Open 

HV-0800-018 Bioscrubber 1 Recirc Pump 1 Outlet Isolation Valve Open 

HV-0800-019 Bioscrubber 1 Recirc Pump 2 Inlet Isolation Valve Open 

HV-0800-020 Bioscrubber 1 Recirc Pump 2 Outlet Isolation Valve Open 

HV-0800-021 Nutrient Dosing Tank Level Gauge Isolation Valve 1 Open 

HV-0800-022 Nutrient Dosing Tank Level Gauge Isolation Valve 2 Open 

HV-0800-023 Nutrient Dosing Make-up Water Supply Isolation Valve Closed 

HV-0800-024 Bioscrubber 1 Permeate (Water) Solenoid Valve 1 Bypass Valve Closed 

HV-0800-030 Bioscrubber 1 Nutrient Dosing Inlet Isolation Valve Open 

HV-0800-031 Bioscrubber 1 Drain Valve Closed 

HV-0800-032 Bioscrubber 1 Upper Bed Spray Header Isolation Valve Closed 

HV-0800-033 Bioscrubber 1 Permeate (Water) Solenoid Valve 1 Inlet Isolation 
Valve 

Open 

HV-0800-034 Bioscrubber 1 Permeate (Water) Solenoid Valve 1 Outlet 
Isolation Valve 

Open 

HV-0800-035 Bioscrubber 1 Permeate (Water) Solenoid Valve 2 Inlet Isolation 
Valve 

Open 

HV-0800-036 Bioscrubber 1 Bottom Bed Spray Header Isolation Valve Open 

HV-0800-037 Bioscrubber 1 Recirc Diaphragm Valve Open 

HV-0800-038 Bioscrubber 1 Permeate (Water) Solenoid Valve 2 Outlet 
Isolation Valve 

Open 

HV-0800-039 Bioscrubber 1 Permeate (Water) Solenoid Valve 2 Bypass Valve Closed 

HV-0800-040 Bioscrubber 1 pH Loop Sample Valve Closed 

HV-0800-041 Bioscrubber 1 pH Loop Main Isolation Valve Open 

HV-0800-042 Bioscrubber 1 pH Loop Inlet Isolation Valve Open 

HV-0800-043 Bioscrubber 1 Bleed Conductivity and pH Analyser 1 Isolation 
Valve 

Open 

HV-0800-044 Bioscrubber 1 pH Loop Outlet Isolation Valve Open 
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Tag Name Description Start Up Position 

HV-0800-046 Bioscrubber 1 Bleed Conductivity and pH Analyser 2 Isolation 
Valve 

Open 

HV-0800-047 Bioscrubber 1 Recirc Suction Isolation Valve Open 

HV-0800-048 Bioscrubber 1 Recirc Isolation Valve Open 

HV-0800-051 Duct Drain System 1 Valve Closed 

HV-0800-052 Duct Drain System 2 Valve Closed 

HV-0800-053 Duct Sampling Point Isolation Valve Closed 

HV-0800-054 Exhaust Stack Discharge System Open 

HV-0800-071 Air Treatment Facility Inlet Hydrogen Sulphide Analyser 
Isolation Valve 

Open 

HV-0800-074 Air Treatment Safety Shower Isolation Valve 1 Open 

HV-0800-075 Duct Sampling Point Isolation Valve Closed 

HV-0800-077 Air Treatment Safety Shower Isolation Valve 2 Open 

HV-0800-078 Duct Sampling Point Closed 

HV-0800-079 Exhaust Stack Hydrogen Sulphide Analyser Isolation Valve Open 

HV-0800-080 Exhaust Stack Discharge Drain Closed 

HV-0800-085 Extraction Fan 1 Drain Valve Open 

HV-0800-086 Extraction Fan 2 Drain Valve Open 

HV-0800-088 Activated Carbon Scrubber 1 Inlet Isolation Valve Open 

HV-0800-090 Activated Carbon Scrubber 2 Outlet Isolation Valve Closed 

HV-0800-093 Activated Carbon Scrubber 2 Upper Bed Pressure Sample Port 
Valve 

Open 

HV-0800-094 Activated Carbon Scrubber 1 Upper Bed Pressure Sample Port 
Valve 

Open 

HV-0800-096 Activated Carbon Scrubber 1 Intermediate Pressure Sample Port 
Valve 

Open 

HV-0800-097 Activated Carbon Scrubber 1 Lower Bed Pressure Sample Port 
Valve 

Open 

HV-0800-098 Activated Carbon Scrubber 1 Drain Valve Closed 

HV-0800-100 Activated Carbon Scrubber 2 Intermediate Pressure Sample Port 
Valve 

Open 

HV-0800-101 Activated Carbon Scrubber 2 Lower Bed Pressure Sample Port 
Valve 

Open 
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Tag Name Description Start Up Position 

HV-0800-102 Activated Carbon Scrubber 2 Drain Valve Closed 

HV-0800-108 Bioscrubber Outlet Hydrogen Sulphide Analyser Isolation Valve Open 

 

The detailed control logic for automatic start up of the various subsystems is described as follows: 

1. Select dosing pumps to be operational or not operational on the SCADA [MANUAL]. 
2. If the Nutrient Dosing Pump system is not operational (as selected through SCADA as per 

item 1 above), neglect step 7 of the start up procedure. [AUTO] 
3. If the Nutrient Dosing Pump system is operational (as selected through SCADA as per item 

1), proceed to step 4 of the start up procedure. [AUTO] 
4. The SCADA will check if the sump level of the Bioscrubber 1 is higher than the “Low” 

level set point. If so, the duty Bioscrubber 1 Recirc Pumps shall start for each Bioscrubber. 
[AUTO] 

5. If the Bioscrubber sump level is lower than the Sump Low Level setpoint (Sump Low 
Level), then SN-0800-011 will open until the sump level is above the Sump Low Level 
setpoint (Sump Low Level). Once the level exceeds the Sump Low Level setpoint (Sump 
Low Level), the duty Bioscrubber 1 Recirc Pump shall then start. [AUTO] 

6. If the Bioscrubber sump level is higher than the Sump High High Level setpoint (Sump 
High High Level), the ATF shall not start (i.e. the start up operating procedure shall stop) 
[AUTO]. Manual intervention is required to address the high level condition. 

7. The SCADA will check if the level of nutrient solution is higher than the “Low” level set 
point. If so, the duty Nutrient Dosing Pump will start in accordance with the operating 
duration set (Nutrient Duration). Proceed to step 8 regardless of whether the dosing time 
duration has been completed or not. If the level is lower than the ‘Low” condition, stop the 
start up procedure (shutdown Bioscrubber 1 Recirc Pumps) [AUTO]. Manual refill of the 
nutrient tank is required. 

8. The SCADA will check that each temperature sensor on each Activated Carbon Scrubber is 
available and that there are no alarms current. If not, the ATF shall not start (i.e. the start 
up operating procedure shall stop). [AUTO] 

9. Provided that a Bioscrubber 1 Recirc Pump is operating, the duty Extraction Fans will start 
after 60 seconds. [AUTO]  

10. The Dehumidifier Heater (HTR-0800-050) will then be required to start providing the 
conditions detailed in Section 24.7.2 are met. [AUTO]  

11. The solenoid valve for the Bioscrubber 1 top bed (SN-0800-012) will open in accordance 
with the operating duration set (Upper Water Duration). [AUTO] 
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The start up sequence has been completed and the system will now operate according to the normal 
operating set-points and controls as detailed in the following sections. 

24.13.2. Planned Shut Down 

Complete shutdown of the ATF system in Auto mode is achieved through the SCADA system. 
Once this is activated, the Extractions Fans, Bioscrubber 1 Recirc Pumps, Dehumidifier Heater and 
Nutrient Dosing system will shutdown. Refer to Section 24.7.2 for fan shutdown sequence.  

All Pumps and the Extraction Fans can be isolated by switching off units via local field control 
stations. 

Typically a planned shutdown will involve disabling one scrubber, pump or fan only.  Doing so 
will also disable the duty arbiter.  The pump/fan taken out of service is selected as Out Of Service 
or Remote Manual as required. 

An appropriate isolation and tagging procedure must be carried out for the affected pump/fan. 

A Bioscrubber and an Activated Carbon Scrubber can be taken out of service, though preferably 
not both at the same time.   

To shut down the Bioscrubber, the Bioscrubber 1 Recirculation Pumps (2 off) are disabled and all 
of the solenoid valves associated with the Bioscrubber (4 off) are disabled. The Bioscrubber can be 
drained of liquid by opening its manual drain valve (HV-0800-031). 

To shut down an Activated Carbon Scrubber, the inlet valves (HV-0800-088/090) and the outlet 
dampers (DMA-0800-050/060) are closed. 

24.13.3. Emergency Shut Down 

In the event of a complete power failure, all electrical equipment will cease operation.  No action is 
required in this rare event. After a power outage, the ATF equipment is restarted automatically with 
equipment states identical to that prior to the power outage. 

In the event of a mains power outage it may be necessary to shed load of the generator under peak 
load.  In this case the ATF may need to be shut down for periods of time.  If that is necessary the 
ATF should be run during off peak time (8 pm to 6 am as a minimum).  The equipment should be 
enabled to run during this time and then disabled the following morning.  This is preferable to 
running the equipment in Remote Manual mode. 

Before accessing any mechanical or electrical equipment in the pump station, an appropriate 
isolation and tagging procedure must be carried out.   
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25. Site Foul Liquor Pump Station 

25.1. Process Description 

The Site Foul Liquor Pump Station receives flows from filtrate and floor drain water from the 
Gravity Drainage Deck, two Belt Filter Presses and Sludge Out-loading Facility in the Sludge 
Dewatering Area. 

The pumps in the Site Foul Liquor Pump Station return these flows to the Membrane Bioreactor 
MRAS Channel. 

The Site Foul Liquor Pump Station comprises: 

 A below ground wet well 

 Two submersible pumps 

 Pump discharge pipework 

 Instrumentation for pump control. 

Pump operation is controlled so as to maintain the liquid level in the wet well between defined 
levels. 

25.2. Reference Drawings 

25.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-0100-2700 Site Foul Liquor Pump Station 

25.2.2. Mechanical 

Drawing Number Description 

- - 

 

25.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-0100-6411 Site Foul Liquor Pump 1 – Schematic Diagrams 

IW-GDSTP-4A-ELE-0100-6412 Site Foul Liquor Pump 2 – Schematic Diagrams 
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IW-GDSTP-4A-ELE-0100-6611 Site Foul Liquor Pump 1 – Termination Diagram 

IW-GDSTP-4A-ELE-0100-6612 Site Foul Liquor Pump 2 – Termination Diagrams 

PLC Terminations PNL-3090-010 

IW-GDSTP-4A-ELE-3090-6201 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram Sheet 1  

IW-GDSTP-4A-ELE-3090-6202 PNL-3090-010- Chemical Dosing Rio Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-3090-6301 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 4 Power Termination 
Diagram  

IW-GDSTP-4A-ELE-3090-6302 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 4 Termination Diagram  

IW-GDSTP-4A-ELE-3090-6309 PNL-3090-010- Chemical Dosing Rio I/O Rack 16 Slot 9 Termination Diagram  

IW-GDSTP-4A-ELE-3090-6341 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram – 
SHT 1 

IW-GDSTP-4A-ELE-3090-6343 PNL-3090-010- Chemical Dosing Rio I/O Field Device Termination Diagram – 
SHT 3 

25.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0100-5280 Site Foul Liquor Pump Station 

25.3. Equipment 

25.3.1. Controlled Equipment 

Tag Name Description 

PU-0110-010 Site Foul Liquor Pump 1 

PU-0110-020 Site Foul Liquor Pump 2 

25.3.2. Uncontrolled Equipment 

Tag Name Description 

TK-0110-010 Existing Site Foul Liquor Pump Station  

TK-0110-011 New Site Foul Liquor Pump Station  

25.3.3. Instrumentation 

Tag Name Description 

FS-0110-010 Site Foul Liquor Pump 1 Flow Switch (Low) 
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FS-0110-020 Site Foul Liquor Pump 2 Flow Switch (Low) 

LIT-0110-010 Site Foul Liquor Pump Station Level Indicating Transmitter 

LS-0110-010 Site Foul Liquor Pump Station Level Switch (High-High) 

LS-0110-010 Site Foul Liquor Pump Station Level Switch (High) 

LS-0110-010 Site Foul Liquor Pump Station Level Switch (Low) 

LS-0110-010 Site Foul Liquor Pump Station Level Switch (Low Low) 

25.4. Equipment and Functionality Description 

There are two Site Foul Liquor Pumps (PU-0110-010/020), which operate in duty/ standby 
configuration.  

25.5. Operation in Local Control Mode 

Local control is selected at the Motor Control Centre via a selector switch on the starter cell door. 
In this mode of operation, control of the equipment is via local stop-start push buttons located 
adjacent to the equipment. All process interlocks are disabled in this mode. Only hard wired 
interlocks are active. Local control status alarm is indicated on the SCADA when this mode is 
selected. PLC control in this mode is limited to stop command only.  

25.6. Operation in Remote Manual Control Mode 

This mode is selected via the SCADA system HMI. In this mode, equipment can be started 
individually but only in accordance with the auto sequence. All process interlocks are active and 
alarms are generated if equipment is started out of sequence. 

25.7. Operation in Auto 

A duty arbiter will rotate the duty function of the Site Foul Liquor Pumps at a hardcoded time of 
day (TOD 1). A manual duty selector is also provided which allows the Operator to manually set 
the duty order of the Site Foul Liquor Pumps. When the duty selector has been placed in manual 
the automatic time of day change over will not occur. 

The duty Site Foul Liquor Pump (PU-0110-010/020) starts when the Site Foul Liquor Pump Station 
level exceeds the Duty Pump Start level. The duty Site Foul Liquor Pump stops when the Site Foul 
Liquor Pump Station level falls below the Duty Pump Stop level. The Site Foul Liquor Pump 
Station is capable of pumping abnormally high flows that it might receive by starting the standby 
pump upon high wet well level conditions. The standby Site Foul Liquor Pump starts when the Site 
Foul Liquor Pump Station level exceeds the Standby Pump Start level. The standby Site Foul 
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Liquor Pump stops when the Site Foul Liquor Pump Station level falls below the Stop Standby 
Pump level. 

If the Site Foul Liquor Pump Station Level Switch High High (LS-0110-010) is triggered an alarm 
is raised, Site Foul Liquor PS Level High High Switch Alarm, and both the duty and standby pumps 
are started (if not already running). 

If the Site Foul Liquor Pump Station Level Switch High (LS-0110-010) is triggered the duty pump 
is started (if not already running). 

If the Site Foul Liquor Pump Station Level Switch Low (LS-0110-010) is triggered both duty and 
standby pumps are stopped (if running). 

If the Site Foul Liquor Pump Station Level Switch Low Low (LS-0110-010) is triggered an alarm 
is raised, Site Foul Liquor PS Level Low Low Switch Alarm, and both the duty and standby pumps 
are stopped (if running). 

The Operator is not required to reset level alarms for the pumps to be available. 

An alarm shall be raised (Site Foul Liquor Pump Station Level Switch Discrepancy) if either of the 
Site Foul Liquor High or High High Level Switches (either LS-0110-010 (High) or LS-0110-010 
(High High)) and either of the Low or Low Low Level Switches (either LS-0200-010 (Low) or LS-
0110-010 (Low Low)) are active together for a set period of time (Site Foul Liquor Level Switch 
Discrepancy Timer). 

An alarm shall be raised (Site Foul Liquor Level Switch Run On) if either the High (LS-0110-010 
(High)) or the High High (LS-0110-010 (High High)) Level Switch in the Site Foul Liquor Pump 
Station is active for a set period of time (Site Foul Liquor Level Switch Run On Timer). 

The Level Indicating Transmitter (LIT-0110-010) is also used for monitoring pump station level 
and is trended by the SCADA. 

If both Site Foul Liquor Pumps (PU-0110-010/020) are unavailable, an alarm is provided through 
the SCADA. 

If both Foul Liquor Pumps (PU-0110-010/020) are unavailable, or if the Site Foul Liquor Pump 
Station Level Switch High-High (LS-0110-010) is triggered for greater than Time Interval 1, then 
the Sludge Dewatering sequence is inhibited from starting or is shutdown (Refer Section 17). 
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25.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA. 

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max* 

Duty Pump Start ** Start Duty Pump % 
(mm) 

0 (0)  100  
(4600) 

45 

(2070) 

Operator 

Standby Pump 
Start** 

Start Standby Pump %  
(mm) 

0 (0)  100  
(4600) 

70 
(3220) 

Operator 

Standby Pump Stop 
*** 

Stop Standby Pump %  
(mm) 

0 (0)  100  
(4600) 

25 
(1150) 

Operator 

Duty Pump Stop *** Stop Duty & Standby Pump % 
(mm) 

0 (0)  100  
(4600) 

12 
(552) 

Operator 

* Range 11.35-15.95 mRL = 4.6m Site Foul Liquor Pump Station Depth  
**Operators should ensure that the positions of the respective probes (High and High High) are above the respective 
SCADA adjustable set-points to provide the control of the pump station as intended.  
*** Operators should ensure that the positions of the respective probes (Low and Low Low) are below the respective 
SCADA adjustable set-points to provide the control of the pump station as intended. 

25.9. PLC Adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

TOD1 Time of Day to switch duty function of Site 
Foul Liquor Pumps 

hr:mm 00:00 23:59 00:00 

No Flow delay 

FS-0110-010/020 

Time delay after starting pump for no-flow 
trigger 

sec 1 300 5 

Time Interval 1 Delay after High High Level triggered 
before stopping of inhibiting Sludge 
Dewatering 

sec 1 300 30 

Site Foul Liquor 
Level Switch 
Discrepancy Timer 

Delay time before the Site Foul Liquor 
Level Switch Discrepency alarm is raised.  

sec 0 300 60 

Site Foul Liquor 
Level Switch Run On 
Timer 

Delay time before the Site Foul Liquor 
Level Switch Run On alarm is raised  

sec 0 60 30 
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25.10. Interlocks and Faults 

Related Process Event Action 

LS-0110-010 (High 
High) Sludge 
Dewatering 

If no Site Foul Liquor Pumps are available or the 
Site Foul Liquor Pumps Pump Station Level Switch 
High-High is triggered 

Inhibit Sludge Dewatering Start Up 
Sequence (Refer Section 17.7.4) 

25.11. SCADA Alarms 

Tag Name Description SCADA Priority 
PU-0110-010  
(ST41PU0110010dsEstop) 

Site Foul Liquor Pump 1 Emergency Stop 1 

PU-0110-010  
(ST41PU0110010dsTOLoad) 

Site Foul Liquor Pump 1 Thermal Overload 5 

PU-0110-010  
(ST41PU0110010dsThermistor) 

Site Foul Liquor Pump 1 Thermistor Fault 5 

PU-0110-010  
(ST41PU0110010dsIsolated) 

Site Foul Liquor Pump 1 Isolated 5 

PU-0110-010  
(ST41PU0110010dsMotorProtect) 

Site Foul Liquor Pump 1 Motor Protection Alarm 5 

PU-0110-010  
(ST41PU0110010dsLowFlow) 

Site Foul Liquor Pump 1 Low Flow Fault 5 

PU-0110-010  
(ST41PU0110010dsNotRemote) 

Site Foul Liquor Pump 1 Not Remote 5 

PU-0110-010  
(ST41PU0110010dsSimoFault) 

Site Foul Liquor Pump 1 Simocode Fault 5 

PU-0110-010  
(ST41PU0110010dsSimoWarn) 

Site Foul Liquor Pump 1 Simocode Warning 5 

PU-0110-020  
(ST41PU0110020dsF2Start) 

Site Foul Liquor Pump 2 Fail to Start/Stop 5 

PU-0110-020  
(ST41PU0110020dsEstop) 

Site Foul Liquor Pump 2 Emergency Stop 1 

PU-0110-020  
(ST41PU0110020dsTOLoad) 

Site Foul Liquor Pump 2 Thermal Overload 5 

PU-0110-020  
(ST41PU0110020dsThermistor) 

Site Foul Liquor Pump 2 Thermistor Fault 5 

PU-0110-020  
(ST41PU0110020dsIsolated) 

Site Foul Liquor Pump 2 Isolated 5 

PU-0110-020  
(ST41PU0110020dsMotorProtect) 

Site Foul Liquor Pump 2 Motor Protection Alarm 5 

PU-0110-020  
(ST41PU0110020dsLowFlow) 

Site Foul Liquor Pump 2 Low Flow Fault 5 

PU-0110-020  
(ST41PU0110020dsNotRemote) 

Site Foul Liquor Pump 2 Not Remote 5 
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25.12. History 

Tag Name Description Sample Time 

LIT-0110-010 Site Foul Liquor Pump Station Level Indicating 
Transmitter 

2 sec 

 Standard device trends Various 

 

PU-0110-020  
(ST41PU0110020dsSimoFault) 

Site Foul Liquor Pump 2 Simocode Fault 5 

PU-0110-020 
(ST41PU0110020dsSimoWarn) Site Foul Liquor Pump 2 Simocode Warning 5 

PU-0110-010/020  
(ST41PU01100DTYdsPumpAvail) 

Site Foul Liquor Pump Station No Pump Available 1 

LIT-0110-010  
(ST41LIT0110010dsInvalid) 

Site Foul Liquor PS Level Signal Invalid 1 

LS-0110-010  
(ST41LSHH0110010dsAlarm) 

Site Foul Liquor PS Level High High Switch Alarm 1 

LS-0110-010  
(ST41LSLL0110010dsAlarm) 

Site Foul Liquor PS Level Low Low Switch Alarm 1 

LS-0200-100 (Low Low/Low) and LS-
0200-100 (High High/High) Site Foul Liquor PS Level Switch Discrepancy 1 

LS-0200-100 (High High/High) Site Foul Liquor  PS Level Switch Run On 1 
(ST41MCCPB1dsPB009) Site Foul Liquor Pump 1 Simocode Comms Fault 5 
(ST41MCCPB2dsPB006) Site Foul Liquor Pump 2 Simocode Comms Fault 5 
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26. Fire Systems 
26.1. Process Description 

A fire system is provided that includes a VESDA fire protection system located in the Stage 4A 
Switchroom and a smoke detection system for the Administration Building. The system is 
comprised of a main fire indicator panel (MFIP) in the Administration Building and a VESDA 
system in the Stage 4A Switchroom connected via a dedicated fibre pair. Fire detection alarms 
from the system are connected from the MFIP to the Administration Building Remote I/O panel for 
monitoring by the SCADA which raises Fire Detection Alarms for Operator notification: 

 Fire Detection Alarm - Stage 4A Switchroom; 

 Fire Detection Control Room and Amenities; 

 Fire Detection Alarm plant shut down warning; and 

 Fire Detection Alarm plant electrically shutdown by VESDA Fire System.  

26.2. Reference Drawings 

26.2.1. Civil 

Drawing Number Description 

- - 

26.2.2. Mechanical 

Drawing Number Description 

- - 

26.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations SWB-1040-010 

IW-GDSTP-4A-ELE-1040-6403 SWB-1040-010 24V DC Distribution Schematic Diagram – C Bus  

IW-GDSTP-4A-ELE-1040-6412 SWB-1040-010 415V Incomer 1 Schematic Diagram – Sheet 2  

IW-GDSTP-4A-ELE-1040-6422 SWB-1040-010 415V Incomer 2 Schematic Diagram – Sheet 2  

IW-GDSTP-4A-ELE-1040-6432 SWB-1040-010 415V Generator Incomer Schematic Diagram – Sheet 2  

PLC Terminations PNL-1190-010 
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Description  Associated Drawing Set 

IW-GDSTP-4A-ELE-1190-6303 PNL-1190-010 Main PLC I/O Rack 1 Slot 5 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6304 PNL-1190-010 Main PLC I/O Rack 1 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6309 PNL-1190-010 Main PLC I/O Rack 1 Slot 8 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-1190-6310 PNL-1190-010 Main PLC I/O Rack 1 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6344 PNL-1190-010 Main PLC I/O Field Device Termination Diagram – SHT 
4 

Site Fire Detection System Architecture 
Diagram 

IW-GDSTP-4A-ELE-1130-6041 

26.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

- - 

26.3. Equipment 

26.3.1. Controlled Equipment 

Tag Name Description 

SWB-1040-010 Stage 4A Main Switchboard 

26.3.2. Uncontrolled Equipment 

Tag Name Description 

- - 

26.3.3. Instrumentation 

Tag Name Description 

 VESDA Fire Detection System 
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26.4. Equipment and Functionality Description 

26.5. Operation in Local Control Mode 

There is no available Local Control Mode. 

A Main Fire Indicator Panel is located in the main Administration Building. Settings for this 
system may be adjusted at this local panel. 

26.6. Operation in Remote Manual Control Mode 

There is no available Remote Manual Control Mode. 

26.7. Operation in Auto 

There is no available Auto Control Mode. 

The SCADA provides for monitoring only of VESDA fire detection alarms and a trip signal 
generated by a VESDA Panel in the Stage 4A Switchroom. A maximum priority alarm (Stage 4A 
Switchroom Fire Alarm Alert) is raised by the SCADA to notify the Operator of fire detection. The 
SCADA alarm must be acknowledged by the Operator. If the alarm is not acknowledged by the 
Operator within Time Interval 1, then a second maximum priority alarm (Stage 4A Switchroom 
Fire Alarm Alert) is raised by the SCADA to warn the Operator of an imminent plant shutdown. If 
a trip signal is received from the VESDA Panel, a third maximum priority alarm (Stage 4A 
Switchroom Fire Alarm Trip) is raised by the SCADA to notify the Operator that the plant has been 
electrically shutdown by the Local Fire Panel.  

The MFIP also provides fire detection alarms for the Control Room and Amenities room. A local 
audible alarm will be generated by the MFIP whenever a fire alarm or trip is received. 

The MFIP will provide remote monitoring of all STP fire alarms back to the local Queensland Fire 
and Rescue Services.  

26.8. SCADA Operator Adjustable Set-points 

There are no Operator adjustable set-points. 

26.9. PLC adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

Time Interval 1 VESDA Alarm active for extended period min 0 60 10 

26.10. Interlocks and Faults 

There are no Interlocks or Faults. 

Related Process Event Action 
Plant Start-up Fire Trip Reset fire trip before plant start-up 

26.11. SCADA Alarms 

Tag Name Description SCADA Priority 
(ST41SWB1040010dsVesdaAlert) Stage 4A Switchroom Fire Alarm Alert 1 

(ST41SWB1040010dsVesdaMinorFail) Stage 4A Switchroom Fire Alarm Minor Fail 5 

(ST41SWB1040010dsVesdaMajor Fail) Stage 4A Switchroom Fire Alarm Major Fail 1 

(ST41SWB1040010dsVesdaTrip) Stage 4A Switchroom Fire Alarm Trip 1 

(ST41SWB1040010dsVesdaIsolated) Stage 4A Switchroom Fire Alarm Isolated 5 

26.12. History 

Tag Name Description Sample Time 
ST41SWB1040010dsVesdaAlert Stage 4A Switchroom Fire Alarm Alert Event 
ST41SWB1040010dsVesdaMinorFail Stage 4A Switchroom Fire Alarm Minor Fail Event 
ST41SWB1040010dsVesdaMajor Fail Stage 4A Switchroom Fire Alarm Major Fail Event 
ST41SWB1040010dsVesdaTrip Stage 4A Switchroom Fire Alarm Trip Event 
ST41SWB1040010dsVesdaIsolated Stage 4A Switchroom Fire Alarm Isolated Event 
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27. Power System 

27.1. Power System Monitoring 

All incoming power supplies will be monitored and controlled via the plant control system. 

Plant single line diagrams are provided on the plant HMI’s to show status of all breakers incomers 
bus ties and generator breakers. This is provided for the following MCCs: 

 Stage 4A Switchboard - SWB 1040-010 

 Digester Blower Switchboard – SWB 0400-010 

 Dewatering Switchboard No. 1 – SWB -0450-010 

 Dewatering Switchboard No. 2 – SWB -0450-020 

27.1.1. Reference Drawings 

Drawing Number Description 

IW-GDSTP-4A-ELE-1040-6110 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Incomer 

IW-GDSTP-4A-ELE-1040-6111 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus A Sheet 1 

IW-GDSTP-4A-ELE-1040-6112 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus A Sheet 2 

IW-GDSTP-4A-ELE-1040-6113 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus A Sheet 3 

IW-GDSTP-4A-ELE-1040-6114 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus A Sheet 4 

IW-GDSTP-4A-ELE-1040-6115 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus A Sheet 5 

IW-GDSTP-4A-ELE-1040-6121 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus B Sheet 1 

IW-GDSTP-4A-ELE-1040-6122 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus B Sheet 2 

IW-GDSTP-4A-ELE-1040-6123 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus B Sheet 3 

IW-GDSTP-4A-ELE-1040-6124 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus B Sheet 4 

IW-GDSTP-4A-ELE-1040-6125 SWB-1040-010 Stage 4a Switchroom, Single Line Diagram Bus C Sheet 1 

IW-GDSTP-4A-ELE-1040-6135 DB-1040-010 Stage 4A MCC Bus A Distribution Board, Single Line Diagram 
Sheet 1 

IW-GDSTP-4A-ELE-1040-6136 DB-1040-010 Stage 4A MCC Bus A Distribution Board, Single Line Diagram 
Sheet 2 

IW-GDSTP-4A-ELE-1040-6138 DB-1040-020 Stage 4A MCC Bus B Distribution Board, Single Line Diagram 
Sheet 1 

IW-GDSTP-4A-ELE-1040-6139 DB-1040-010 Stage 4A MCC Bus B Distribution Board, Single Line Diagram 
Sheet 2 
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Drawing Number Description 

IW-GDSTP-4A-ELE-1040-6141 DB-1040-035 Stage 4A UPS 1 Distribution Board, Single Line Diagram 

IW-GDSTP-4A-ELE-1040-6142 DB-1040-045 Stage 4A UPS 2 Distribution Board, Single Line Diagram 

IW-GDSTP-4A-ELE-1040-6143 DB-1040-075 Control Room UPS Distribution Board Single Line Diagram 

IW-GDSTP-4A-ELE-0400-6111 SWB-0400-010  Aerobic Digester Swbd, Single Line Diagram Incomer 

IW-GDSTP-4A-ELE-0400-6112 SWB-0400-010  Aerobic Digester Swbd, Single Line Diagram Sheet 1 

IW-GDSTP-4A-ELE-0400-6113 SWB-0400-010  Aerobic Digester Swbd, Single Line Diagram Sheet 2 

IW-GDSTP-4A-ELE-0400-6130 DB-0400-010 Aerobic Digester Process DB Single Line Diagram Sheet 1  

IW-GDSTP-4A-ELE-0400-6131 DB-0400-010 Aerobic Digester Process DB Single Line Diagram Sheet 2 

IW-GDSTP-4A-ELE-0400-6135 DB-0400-030 Aerobic Digester UPS DB Single Line Diagram 

IW-GDSTP-4A-ELE-0450-6111 SWB-0450-010  Dewatering Swbd, Single Line Diagram Sheet 1 

IW-GDSTP-4A-ELE-0450-6121 SWB-0450-010  Dewatering Swbd, Single Line Diagram Sheet 2 

IW-GDSTP-4A-ELE-0450-6131 SWB-0450-010  Dewatering Swbd, Single Line Diagram Sheet 3 

IW-GDSTP-4A-ELE-0450-6125 DB-0450-012 Dewatering Process DB, Single Line Diagram 

IW-GDSTP-4A-ELE-0450-6135 DB-0450-030 Dewatering UPS DB, Single Line Diagram 

PLC Termination PNL-1190-010 

IW-GDSTP-4A-ELE-1190-6301 PNL-1190-010 Main PLC I/O Rack 1 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6302 PNL-1190-010 Main PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6303 PNL-1190-010 Main PLC I/O Rack 1 Slot 5 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6304 PNL-1190-010 Main PLC I/O Rack 1 Slot 5 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6307 PNL-1190-010 Main PLC I/O Rack 1 Slot 7 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6308 PNL-1190-010 Main PLC I/O Rack 1 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6309 PNL-1190-010 Main PLC I/O Rack 1 Slot 8 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6310 PNL-1190-010 Main PLC I/O Rack 1 Slot 8 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6313 PNL-1190-010 Main PLC I/O Rack 1 Slot 10 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6314 PNL-1190-010 Main PLC I/O Rack 1 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6344 PNL-1190-010 Main PLC I/O Field Device Termination Diagram – SHT 4 

IW-GDSTP-4A-ELE-1190-6345 PNL-1190-010 Main PLC I/O Field Device Termination Diagram – SHT 5 

27.1.2. Standardised Control Signals 

The following hardwired signals are provided from the main switchboard breakers listed above: 
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Digital inputs:  

 ACB Connected 

 ACB Closed  

 ACB Open 

 ACB Tripped 

 Remote Selected 

 SD Replacement 

 Spring Charged 

 Power Available. 

Digital Outputs: 

 Breaker Open command 

 Breaker Close command. 

Analogue Inputs: 

 Load (KVA) 

 Load (kW) 

 Power Factor 

 THD (Total Harmonic Distortion). 

The analogue values will be derived from the power quality meters located on each main breaker 
panel via Profibus communications. 

For bus tie breakers the following signals are provided: 

Digital inputs: 

 ACB Connected 

 ACB Closed  

 ACB Open 

 Remote Selected 

 Spring Charged. 

Digital Outputs: 

 Breaker Open command 

 Breaker Close command. 
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27.2. Emergency Generator – Stage 4A Plant 

The Emergency Generator for the Stage 4A Plant is not a permanently connected unit allowing for 
relocation or a hire in unit as required. Hence no automatic sequence is required. 

No signals will be provided or received from the generator as it is a manual connection.  

The Operator will prepare the plant for connection of a mobile generator by opening the incomer 
breakers and closing the two bus tie breakers. When the generator is connected and ready to take 
load the Operator will close the generator breaker and apply power to the switchboard. 

27.3. Loss of Power - Control Sequence 

27.3.1. New Stage 4A Plant 

The PLC shall monitor the line side voltages in order to assess the loss of mains power.  Upon loss 
of power, all control system run signals shall be removed.  If power does not return within an 
Operator defined time limit, a “Loss of Power” alarm is raised and QUU back-up procedure is put 
in place. (To be defined by QUU).  

If power does return within the defined time limit, it must be maintained for an Operator adjustable 
time prior to recommencing automatic operation. 

If power fails due to the operation of protection devices, a “Loss of Power - Protection Trip” alarm 
is raised and QUU back-up procedure is put in place. In the case that power does not return, the 
plant Operator will prepare the plant for connection of a mobile generator by opening the incoming 
breakers and closing the bus ties. When the mobile generator is connected, started and ready to take 
load the Operator will close the generator breaker and supply the plant. The plant restart sequence 
(same as the Load Shedding priority sequence, refer Section 27.3.2) can then be initiated manually 
by the Operator from the SCADA. Plant load will be monitored via the plant control system as to 
not exceed generator capacity. The generator capacity (kVA) input will be entered by the Operator 
into the SCADA system. The PLC system will monitor plant load from the meter on the generator 
incomer and alarm when the plant load reaches 95% of generator capacity. 

Should the plant capacity increase beyond this value a plant load shed sequence will be initiated. 

27.3.2. Load Shedding New Stage 4A Plant 

A mobile generator is to be used for backup power generation. Since the size of the generator may 
vary it is possible that it may not have sufficient capacity to meet the full power demand of the 
operating plant. Subsequently a load shedding logic must be adopted in the PLC to allow proper 
operation of the generation whilst still meeting process requirements as best possible. 
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Maximum Current Setpoint  

The maximum power allowed (Max Power) is dependent on the connected generator. The Operator 
enters in the SCADA the power rating of the generator (Gen Power).   

If the plant is running from the generator, Max Power will automatically be set to less than the 
entered generator maximum (Gen Power). The power monitor shall be used to monitor power. 

Load Shedding 

If the power used as monitored by the Power Monitor exceeds Max Power for Time Interval 1, 
devices from a sequential load shedding list will be interlocked until the power is less than the Max 
Power. The sequential load shed order of devices is PLC configurable. 

The last drive to be load shed shall have its load shed interlock removed if the power on the Power 
Monitor is less than the Max Power by the Max Rated Power of the device multiplied by a start up 
factor (start up factor, 7 for DOLs, 3.65 for Soft starters and 1 for VSDs). There shall be a delay, 
Time Interval 2 (2 seconds for DOLs, 15seconds for Soft starters and VSDs) before the next device 
in the load shed list has its load shed Interlock removed. Only one device shall be allowed to start 
at a time. Once a device has its load shed interlock removed, Time Interval 2 is reset, and Power 
Monitor continues to monitor power. Should the power remain below Max Power by the Max 
Rated Power (multiplied by the start up factor) for another Time Interval 2, then the next drive up 
in the list shall have its load shed interlock removed. 

Should the power become greater than Max Power for Time Interval 1 then the last drive to have its 
interlock removed shall be interlocked and Time Interval 1 resets. Should the power remain greater 
than Max Power for another Time Interval 1, then the next drive that was started shall be stopped 
and inhibited from starting. 

Parameter Adjustable Range Initial Value 

Descriptor Unit Min Max  

Time Interval 1 Sec 0 60 5 

Time Interval 2 DOL Sec 0 60 2 

Time Interval 2 Soft Starter Sec 0 60 15 

Time Interval 2 VSD Sec 0 60 15 

Start up Factor DOL Factor 0 10 7 

Start up Factor Soft Starter Factor 0 10 3.65 

Start up Factor VSD Factor 0 10 1 
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Devices are designated to be available automatically or as requiring reset by the Operator upon 
power availability to run the device. Where a device is designated as being auto available, the 
status of the device is ‘available’ upon resumption of power. Where all perquisites of an auto 
sequence are met, the device will be controlled automatically according to the selected control 
mode. Where a device is not auto available, the device requires Operator reset. The device is then 
available, and where all prerequisites are met, the device will be controlled automatically according 
to the selected control mode. Such devices include those part of systems that require completion of 
a shutdown sequence, or would be unsafe or detrimental to the process if allowed to start 
automatically. 

Drive Load Shedding Priority List is provided below: 

Priority 
Number Equipment 

Equipment 
Description Duty Status 

Starter 
Type 

Allow to 
Start 

Auto 
Available 

1 SDR-0260-
010/020/030 

SECONDARY SCREEN 
1/2/3 D/D/D RVSD 3 Duty 

Y 

2 PU-1030-
010/020/030 

SERVICE WATER 
PUMP 1/2/3 D/D/S VSD 1 Duty 

Y 

3 SBR-0210-
010/020 PRIMARY SCREEN 1/2 D/S VSD 1 Duty 

Y 

4 PU-0200-010/020 
PTA FOUL LIQUOR 
PUMP 1/2 D/A SDOL 1 Duty 

Y 

5 PU-0200-110/120 AMENITIES PUMP 1/2 D/S SDOL 1 Duty Y 

6 WPR-0220-
010/020 WASHPRESS 1/2 D/S RVSD 1 Duty 

Y 

7 CP-1010-
010/020/030 

PLANT AIR 
COMPRESSOR 1/2/3 D/D/S DOL 2 Duty 

Y 

8 BL-0520-
010/020/030/040 

BIOREACTOR 
BLOWER 1/2/3/4 D/D/D/S PVSD 1 Duty 

Y 

9 MX-0510-
051/052/053/054 

OXIDATION DITCH 
MIXER 1/2/3/4 D/D/D/D VSD 2 Duty 

Y 

10 SP-0600-010 
CLARIFIER 4 
SCRAPER D DOL 1 Duty 

Y 

11 PU-0630-010/020 
CLARIFIER 4 RAS 
PUMP 1/2 D/S VSD 1 Duty 

Y 

12 
PU-0540-
010/020/030/040/
050 

MBR1 FEED PUMP 
1/2/3/4/5 D/D/D/D/S VSD 1 Duty 

Y 

13 BL-0650-
010/020/030/040 MBR 1 BLOWER 1/2/3/4 D/D/D/S PVSD 1 Duty 

Y 

14 PU-0640-110/120 
MBR 1 BACK PULSE 
PUMP 1/2 D/S VSD 1 Duty 

Y 

15 
PU-0640-
010/020/030/040/
050/060 

PERMEATE PUMP 
1/2/3/4/5/6 D/D/D/D/D/D VSD 2 Duty 

Y 

16 MX-0510-020 
ANAEROBIC ZONE 1 
MIXER D SDOL 1 Duty 

Y 

17 MX-0510-040 
ANAEROBIC ZONE 3 
MIXER D SDOL 1 Duty 

Y 

18 MX-0510-101 
SWING ZONE 1 MIXER 
1 D SDOL 1 Duty 

Y 
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Priority 
Number Equipment 

Equipment 
Description Duty Status 

Starter 
Type 

Allow to 
Start 

Auto 
Available 

19 PU-3010-
010/020/030/040 

ALUM DOSING PUMP 
1/2/3/4 D/S/D/S 2 Duty 

Y 

20 PU-3030-010/020 
METHANOL DOSING 
PUMP 1/2 D/S VSD 1 Duty 

N (requires 
reset) 

21 
PU-0540-
010/020/030/040/
050 

MBR1 FEED PUMP 
1/2/3/4/5 D/D/D/D/S VSD 4 Duty 

Y 

22 BL-0650-
010/020/030/040 MBR 1 BLOWER 1/2/3/4 D/D/D/S PVSD 3 Duty 

Y 

23 
PU-0640-
010/020/030/040/
050/060 

PERMEATE PUMP 
1/2/3/4/5/6 D/D/D/D/D/D VSD 6 Duty 

Y 

24 MX-0510-010 
RAS DE-AERATION 
MIXER D SDOL 1 Duty 

Y 

25 MX-0510-030 
ANAEROBIC ZONE 2 
MIXER D SDOL 1 Duty 

Y 

26 MX-0510-
051/052/053/054 

OXIDATION DITCH 
MIXER 1/2/3/4 D/D/D/D VSD 4 Duty 

Y 

27 MX-0510-111 
SWING ZONE 2 MIXER 
1 D SDOL 1 Duty 

Y 

28 MX-0510-121 
FINAL ANOXIC ZONE 
MIXER D SDOL 1 Duty 

Y 

29 FAN-0520-
051/052 

BLOWER ROOM 
VENTILATION FAN 1/2 D/A VSD 1 Duty 

Y 

30 BL-0520-
010/020/030/040 

BIOREACTOR 
BLOWER 1/2/3/4 D/D/D/S PVSD 3 Duty 

Y 

31 PU-0700-110/120 ATF FEED PUMP 1/2 D/S DOL 1 Duty Y 

32 PU-0800-011/022 
BIOSCRUBBER 1 
RECIRC PUMP 1/2 D/S DOL 1 Duty 

Y 

33 HTR-0800-050 
DEHUMIDIFIER 
HEATER 1 D DOL 1 Duty 

Y 

34 FAN-0800-
081/082 

AIR TREATMENT 
EXTRACTION FAN 1/2 D/S VSD 1 Duty 

Y 

35 MX-0440-
010/020/030/040 

DIGESTER ZONE 
1/2/3/4 MIXER D/D/D/D SDOL 4 Duty 

Y 

36 PU-0440-
081/082/083/084 

DIGESTER RECYCLE 
PUMP 1/2/3/4 D/S/S/S SDOL 1 Duty 

Y 

37 PU-3020-
010/020/030/040 

CAUTIC DOSING 
PUMP 1/2/3/4 D/S/D/S VSD 2 Duty 

Y 

38 FAN-0480-
001/002 

DIGESTOR BLOWER 
ROOM VENT FAN 1/2 D/S DOL 1 Duty 

Y 

39 BL-0480-
010/020/030 

DIGESTER BLOWER 
1/2/3 D/D/S VSD 2 Duty 

Y 

40 PU-1030-
010/020/030 

SERVICE WATER 
PUMP 1/2/3 D/D/S VSD 2 Duty 

Y 

41 MX-0230-010 
GRIT CHAMBER 1 
MIXER D DOL 1 Duty 

Y 

42 SCY-0240-010 
GRIT SCREW 
CONVEYOR D DOL 1 Duty 

Y 

43 CLF-0240-011 
GRIT CLASSIFIER 
DRIVE D DOL 1 Duty 

Y 

44 PU-0230-011 GRIT PUMP 1 D DOL 1 Duty Y 
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Priority 
Number Equipment 

Equipment 
Description Duty Status 

Starter 
Type 

Allow to 
Start 

Auto 
Available 

45 
SCY-0450-
030/040/050/060/
080 

SLUDGE SCREW 
CONVEYOR 1/2/3/4/5 D/D/D/D/D DOL 5 Duty 

N (requires 
reset) 

46 SLW-0450-081 
SLUDGE CONVEYOR 5 
SLEW DRIVE 

S 
RVSD 1 Duty 

N (requires 
reset) 

47 PU-0460-
010/020/030 

POLY UNIT 1 PUMP 
1/2/3 D/D/S VSD 2 Duty 

N (requires 
reset) 

48 PU-0460-
040/050/060 

POLY UNIT 2 PUMP 
1/2/3 D/D/S VSD 2 Duty 

N (requires 
reset) 

49 PU-0700-
010/020/030 

WASHWATER FEED 
PUMP 1/2/3 D/D/D VSD 3 Duty 

N (requires 
reset) 

50 GDD-0450-
010/20 

GRAVITY DRAINAGE 
DECK 1/2 D/S VSD 1 Duty 

N (requires 
reset) 

51 BFP-0450-
011/021 

BELT FILTER PRESS 
1/2 D/S VSD 1 Duty 

N (requires 
reset) 

52 MX-0420-011 BUFFER TANK MIXER D SDOL 1 Duty 
N (requires 

reset) 

53 
MNC-0420-012 

DEWATERING 
MACERATOR D RVSD 1 Duty 

N (requires 
reset) 

54 PU-0420-
010/020/030 

DEWATERING FEED 
PUMP 1/2/3 D/D/S VSD 2 Duty 

N (requires 
reset) 

55 PU-0440-110/120 DWAS PUMP 1/2 D/S VSD 1 Duty 
N (requires 

reset) 

56 PU-0530-010/020 
BIOREACTOR 
WAS/SCUM PUMP 1/2 D/S VSD 1 Duty 

Y 

57 MX-1030-011 
SERVICE WATER 
TANK 1 MIXER D DOL 1 Duty 

Y 

58 PU-3040-
040/050/060 

HYPOCHLORITE 
DOSING PUMP 4/5/6 D/D/S VSD 2 Duty 

Y 

59 PU-3040-110/120 
HYPOCHLORITE CIP 
PUMP 1/2 D/S VSD 1 Duty 

N (requires 
reset) 

60 PU-3050-010/020 CITRIC CIP PUMP 1/2 D/S VSD 1 Duty 
N (requires 

reset) 

61 PU-0800-001/002 
NUTRIENT DOSING 
PUMP 1/2 D/S DOL 1 Duty 

Y 

62 PU-0640-210 MBR DRAIN PUMP D DOL 1 Duty Y 

 

Other devices such as valves and penstocks not listed above that are controlled by SCADA may 
also be selected/deselected in the load shedding list. However due to the low power requirement of 
this equipment these are always available. In terms of automatic load sheeding, it is essential that 
these devices are available to permit correct auto mode functions for larger devices that are load 
shedded above. 

27.3.3. Existing Digester Blower Plant 

The existing plant has a transportable backup generator connected via a plug arrangement to the 
Digester Bower Switchboard. 
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The PLC shall monitor the line side voltages in order to assess the loss of mains power.  Upon loss 
of power, all control system run signals shall be removed.  If power does not return within an 
Operator defined time limit, a “Loss of Power” alarm is raised. The Operator will then initiate a 
start command to the generator. When the generator is running for a set time period the generator 
breaker will be closed by the Operator and the plant restarted.  If power does return within the 
defined time limit, it must be maintained for an Operator adjustable time prior to recommencing 
automatic operation. 

If power fails due to the operation of protection devices, a “Loss of Power - Protection Trip” alarm 
is raised and QUU back-up procedure is put in place. (To be defined by QUU). In the case that 
power does not return, the plant Operator will prepare the plant for connection of a mobile 
generator by opening the incoming breakers and closing the bus ties. When the mobile generator is 
connected and ready to take load the Operator will close the generator breaker and supply the plant. 
The plant restart sequence can then be initiated. Plant load will be monitored via the plant control 
system as to not exceed generator capacity. The generator capacity input will be entered by the 
Operator on the SCADA system. The PLC system will monitor plant load and alarm when the plant 
load reaches 95% of generator capacity. 

Should the existing plant capacity increase beyond this value a plant load shed sequence will be 
initiated. 

27.4. Return to Mains Sequence 

Once the incomer line side voltage has been stable for a predefined period, the return to mains 
sequence will be initiated.  The return to mains manual sequence will return the power system to 
the supply configuration as per before loss of power.  The return to mains sequence will be as 
follows: 

New Stage 4A Plant: 

1. Open generator breaker and one bus tie breaker. 

2.  Close both incomer breakers. 

3. Restart Plant. 

Existing Digester Blower Plant: 

4. Open generator breaker and shutdown generator. 

5.  Close incomer breaker. 

6. Restart Plant. 
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Upon resumption of power, the SCADA automatically designates devices as available in sequence 
according to the load shedding sequence. Only devices that require Operator reset (refer Load 
Shedding list) are not automatically designated as available.  
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28. Compressed Air System 

28.1. Process Description 

Instrument air is provided using an electric motor driven, single stage screw compressor air system.  
The air is used for pneumatic actuators via a ring main. Moisture is removed from the compressed 
air by Air Dryers (or Aftercoolers). 

The Air Compressors (and respective Air Dryers) are provided as duty/duty/standby. 

This facility is subject to Vendor control and functionality requirements. Refer to Volume 2 for 
Vendor specific details. 

The old Compressed Air system has been retained to provide backup service to the Stage 4 
Compressed Air system. 

28.2. Reference Drawings 

28.2.1. Civil 

Drawing Number Description 

IW-GDSTP-4A-CIV-1000-1510 Minor Process Pipework – Chemical & Instrument Air Set Out Plan 

IW-GDSTP-4A-CIV-1000-1511 Minor Process Pipework – Chemical & Instrument Air Layout Plan – 
Sheet 1 of 3 

IW-GDSTP-4A-CIV-1000-1512 Minor Process Pipework – Chemical & Instrument Air Layout Plan – 
Sheet 2 of 3 

IW-GDSTP-4A-CIV-1000-1513 Minor Process Pipework – Chemical & Instrument Air Layout Plan – 
Sheet 3 of 3 

28.2.2. Mechanical 

Drawing Number Description 

IW-GDSTP-4A-MEC-0600-2450 Blower Room Mechanical General Arrangement 

IW-GDSTP-4A-MEC-0600-2451 Blower Room Mechanical Sections - Sheet 1 

IW-GDSTP-4A-MEC-0600-2452 Blower Room Mechanical Sections - Sheet 2 

IW-GDSTP-4A-MEC-0600-2453 Blower Room Mechanical Sections - Sheet 3 
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28.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations  SWB-1040-010 

IW-GDSTP-4A-ELE-1000-6424 Plant Air Compressor 1 – Aftercooler  – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6425 Plant Air Compressor 2 – Aftercooler  – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6426 Plant Air Compressor 3 – Aftercooler  – Schematic Diagram 

IW-GDSTP-4A-ELE-1000-6624 Plant Air Compressor 1 – Aftercooler  – Termination Diagram 

IW-GDSTP-4A-ELE-1000-6625 Plant Air Compressor 2 – Aftercooler  – Termination Diagram 

IW-GDSTP-4A-ELE-1000-6626 Plant Air Compressor 3 – Aftercooler  – Termination Diagram 

PLC Terminations PNL-1190-010 

IW-GDSTP-4A-ELE-1190-6201 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1190-6202 PNL-1190-010- Main PLC Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1190-6301 PNL-1190-010- Main PLC I/O Rack 1 Slot 4 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6302 PNL-1190-010- Main PLC I/O Rack 1 Slot 4 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6307 PNL-1190-010- Main PLC I/O Rack 1 Slot 7 Power Termination Diagram 

IW-GDSTP-4A-ELE-1190-6308 PNL-1190-010- Main PLC I/O Rack 1 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6313 PNL-1190-010- Main PLC I/O Rack 1 Slot 10 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6314 PNL-1190-010- Main PLC I/O Rack 1 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-1190-6341 PNL-1190-010- Main PLC I/O Field Device Termination Diagram–SHT 1 

IW-GDSTP-4A-ELE-1190-6343 PNL-1190-010- Main PLC I/O Field Device Termination Diagram–SHT 3 

28.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5250 Air Compressor System 

IW-GDSTP-4A-PRO-1000-5255 Compressed Air Schematic 

28.3. Equipment 

28.3.1. Controlled Equipment 

Tag Name Description 

CP-1010-010 Plant Air Compressor 1 
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Tag Name Description 

CP-1010-020 Plant Air Compressor 2 

CP-1010-030 Plant Air Compressor 3 

AD-1010-011 Plant Air Dryer 1 

AD-1010-021 Plant Air Dryer 2 

AD-1010-031 Plant Air Dryer 3 

CP-0450-110 Backup Air Compressor 1 (Dewatering Area) 

CP-0450-120 Backup Air Compressor 2 (Dewatering Area) 

AD-0450-130 Backup Air Dryer (Dewatering Area) 

28.3.2. Uncontrolled Equipment 

Tag Name Description 

PV-1010-010 Wet Air Receiver 1 

PV-1010-020 Wet Air Receiver 2 

PV-1010-030 Wet Air Receiver 3 

PV-1010-040 Dry Air Receiver 1 

PV-1010-050 Dry Air Receiver 2 

FLT-1010-011  Air Dryer 1 Inlet Filter 

FLT-1010-012 Air Dryer 1 Outlet Filter 

FLT-1010-013 Wet Air Receiver 1 Condensate Filter 

FLT-1010-021 Air Dryer 1 Inlet Filter 

FLT-1010-022 Air Dryer 1 Outlet Filter 

FLT-1010-023 Wet Air Receiver 2 Condensate Filter 

FLT-1010-031 Air Dryer 3 Inlet Filter 

FLT-1010-032 Air Dryer 3 Outlet Filter 

FLT-1010-033 Wet Air Receiver 3 Condensate Filter 

FLT-1010-040 Dry Air Receiver 1 Condensate Filter 

FLT-1010-050 Dry  Air Receiver 2 Condensate Filter 

HEX-1010-010 Heat Exchanger 1 

HEX-1010-020 Heat Exchanger 2 

HEX-1010-030 Heat Exchanger 3 
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Tag Name Description 

VPF-1010-011 Wet Air Receiver 1 Pressure Relief Valve 

VPF-1010-021 Wet Air Receiver 2 Pressure Relief Valve 

VPF-1010-031 Wet Air Receiver 3 Pressure Relief Valve 

VPF-1010-040 Dry Air Receiver 1 Pressure Relief Valve 

VPF-1010-050 Dry Air Receiver 2 Pressure Relief Valve 

Valves Various 

TKP-0450-110 Backup Air Receiver (Dewatering Area) 

28.3.3. Instrumentation 

Tag Name Description 

PS-1010-010 Wet Air Receiver 1 Pressure Switch (High) 

PS-1010-020 Wet Air Receiver 2 Pressure Switch (High) 

PS-1010-030 Wet Air Receiver 3 Pressure Switch (High) 

TS-1010-010 Plant Air Dryer 1 Temperature Switch (High) 

TS-1010-020 Plant Air Dryer 2 Temperature Switch (High) 

TS-1010-030 Plant Air Dryer 3 Temperature Switch (High) 

TS-1010-040 Heat Exchanger 1 Temperature Switch 

TS-1010-050 Heat Exchanger 1 Temperature Switch 

TS-1010-060 Heat Exchanger 1 Temperature Switch 

PS-1010-040 Dry Air Receiver 1 Pressure Switch (High) 

PS-1010-041 Air Compressor System Header Pressure Switch 1 (Low) 

PS-1010-042 Air Compressor System Header Pressure Switch 2 (Low) 

PS-1010-050 Dry Air Receiver 2 Pressure Switch (High) 

PS-0450-110 Backup Compressed Air System Pressure Switch (Low) (Dewatering Area) 

PIT-1010-040 Air Compressor System Header Pressure Indicating Transmitter 1 

PIT-1010-041 Air Compressor System Header Pressure Indicating Transmitter 2 

PG-1010-040 Dry Air Receiver 1 Pressure Gauge 

PG-1010-050 Dry Air Receiver 2 Pressure Gauge 

PG-1010-001 Air Compressor System Header Pressure Gauge (portable) 

VPS-1010-010 Air Compressor System Header Pressure Sustaining Valve 1 
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VPS-1010-020 Air Compressor System Header Pressure Sustaining Valve 2 

VPS-1010-030 Air Compressor System Header Pressure Sustaining Valve 2 

28.4. Equipment and Functionality Description 

The operation of this system shall be based primarily on the Vendor information provided in 
Volume 2.  

External Aftercoolers are provided downstream of each Air Compressor and upstream of the 
respective Air Dryer. The External Aftercoolers are controlled by hardwire temperature switch 
(TS-1010-040/050/060) mounted at the discharge of each Air Compressor. The External 
Aftercooler operates when the Air Compressor outlet air temperature is greater than 46ºC only. 

 Air compressor system will be controlled by an INTELLISYS Microprocessor  
 It allows for Remote Start/Stop and On/Off through SCADA  

28.4.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and Vendor Package 
systems.  
 
Indvidual Machines Data to Protocol 

Air Compressor 1 

PLC01MCC - Main Plant PLC Hard Wired Air Compressor 2 

Air Compressor 3 

Air Dryer 1 

PLC01MCC - Main Plant PLC Hard Wired Air Dryer 2 

Air Dryer 3 

The following signals are received by the SCADA/ PLC from the Compressed Air Vendor Package 
systems for the Air Compressors. 

Indvidual 
Machines 

Description Type Address SCADA Trended Alarm 

Air Compressor 
1/2/3 

Running Bit N/A Y N N 

Healthy Bit N/A Y N Y 

Air Dryer 1/2/3 Running Bit N/A Y N N 

Fault Bit N/A Y N Y 
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28.5. Operation in Local Control Mode 

Local control is available locally at the Compressors and on the Compressor faceplates. Refer to 
Volume 2 Vendor information for all available controls and functionality. No control is available 
via the SCADA system.  

28.6. Operation in Remote Manual Control Mode 

This mode is not available for the Compressed Air System.   

28.7. Operation in Auto 

The instrument air reticulation system is mechanically maintained at a pressure set point of 700kPa 
by pressure control valves (VPS-1010-010/020). Upstream of these valves are two reticulation 
system pressure indicating transmitters (PIT-1010-040/041), displayed at SCADA, which are used 
for start and stop control of duty Compressors. 

The Compressors are controlled based on the average measured pressure of PIT-1010-040 and PIT-
1010-041. A deviation alarm is raised (Compressed Air Header Pressure Deviation) if the pressure 
difference between PIT-1010-040 and PIT-1010-041 is greater than a PLC settable value (Pressure 
Control Instrument Deviation), indicating that one of the instruments requires calibration or 
service. If the alarm is active, the Compressors are controlled based on the lowest pressure value. 

If two or more Compressors fail or are unavailable an alarm is raised (Air Compressors Two or 
More Unavailable). 

If two or more Dryers fail or are unavailable an alarm is raised (Air Dryers Two or More 
Unavailable). 

28.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Pressure Control 
Instrument 
Deviation 

Deviation allowance between PIT-
1010-040/041 

kPa 1 100 5 Operator 
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28.9. PLC Adjustable Parameters 

  

28.10. Interlocks and Faults 

Related Process Event Action 

- - - 

28.11. SCADA Alarms 

Tag Name Description SCADA Priority 

CP-1010-010 
(ST41CP1010010dsExtFault) 

Plant Air Compressor 1 Compressor Fault 5 

CP-1010-020 
(ST41CP1010020dsExtFault) 

Plant Air Compressor 2 Compressor Fault 5 

CP-1010-030 
(ST41CP1010030dsExtFault) 

Plant Air Compressor 3 Compressor Fault 5 

PIT-1010-040 
(ST41PIT1010040dsLoLo) 

Plant Compressed Air Header Pressure 1 Low Low 1 

PIT-1010-040 
(ST41PIT1010040dsLo) 

Plant Compressed Air Header Pressure 1 Low 5 

PIT-1010-040 
(ST41PIT1010040dsHi) 

Plant Compressed Air Header Pressure 1 High 5 

PIT-1010-040 
(ST41PIT1010040dsHiHi) 

Plant Compressed Air Header Pressure 1 High High 1 

PIT-1010-040 
(ST41PIT1010040dsInvalid) 

Plant Compressed Air Header Pressure 1 Signal 
Invalid 

5 

PIT-1010-040/041 

(ST41CASAUTOdsPressDevAlarm) 

Compressed Air Header Pressure Deviation 5 

PIT-1010-041 

(ST41PIT1010041dsInvalid) 

Plant Compressed Air Header Pressure 2 Signal 
Invalid 

5 

PS-1010-041 

(ST41PSL1010041dsAlarm) 

Compressed Air Header Pressure Low 1 Switch Alarm 1 

Parameter Adjustable Range Initial 
Value Tag Descriptor Unit Min Max 

- - - - - - 
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Tag Name Description SCADA Priority 

PS-1010-042 
(ST41PSL1010042dsAlarm) 

Compressed Air Header Pressure Low 2 Switch Alarm 5 

CP-1010-010/020/030 

(ST41CASAUTOdsTwoCompAvail) 
Air Compressors Two or More Unavailable 1 

AD-1010-011 
(ST41AD1010011dsExtFault) 

Plant Air Dryer 1 Dryer Fault 5 

AD-1010-021 
(ST41AD1010021dsExtFault) 

Plant Air Dryer 2 Dryer Fault 5 

AD-1010-031 
(ST41AD1010031dsExtFault) 

Plant Air Dryer 3 Dryer Fault 5 

TS-1010-010 
(ST41TSH1010010dsAlarm) 

Plant Air Dryer 1 Temperature High Switch Alarm 5 

TS-1010-020 
(ST41TSH1010020dsAlarm) 

Plant Air Dryer 2 Temperature High Switch Alarm 5 

TS-1010-030 
(ST41TSH1010030dsAlarm) 

Plant Air Dryer 3 Temperature High Switch Alarm 5 

AD-1010-011/021/031 

(ST41CASAUTOdsTwoDryerAvail) 

Air Dryers Two or More Unavailable 1 

28.12. History 

Tag Name Description Sample Time 

PIT-1010-040 Air Compressor System Header Pressure 1 2 secs 

PIT-1010-041 Air Compressor System Header Pressure 2 2 secs 
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29. Auto Samplers 

29.1. Process Description 

Two Auto Samplers are provided, one to take samples of raw sewage from the inlet works, and one 
to sample permeate from the standpipe structure.  

29.2. Reference Drawings 

29.2.1. Civil 

Drawing Number Description 
IW-GDSTP-4A-CIV-1100-1460 Outfall Standpipe Plan and Sections  

29.2.2. Mechanical 

Drawing Number Description 
IW-GDSTP-4A-MEC-0200-2040 Preliminary Treatment Area – Plan  

IW-GDSTP-4A-MEC-0200-2041 Preliminary Treatment Area Sections – SHT 1 of 2 

29.2.3. Electrical 

Description  Associated Drawing Set 

Motor Starters and Terminations None 

Instrumentation and Terminations PNL-0290-010 

IW-GDSTP-4A-ELE-0290-6201 PNL-0290-010-PTA RIO Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-0290-6202 PNL-0290-010-PTA RIO Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-0290-6307 PNL-0290-010-PTA RIO I/O Rack 5 Slot 7 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-0290-6308 PNL-0290-010-PTA RIO I/O Rack 5 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6313 PNL-0290-010-PTA RIO I/O Rack 5 Slot 11 Termination Diagram 

IW-GDSTP-4A-ELE-0290-6343 PNL-0290-010-PTA RIO I/O Field Device Termination Diagram – 
SHT 3 

IW-GDSTP-4A-ELE-1090-6201 PNL-1090-010-Service Water RIO Power Schematic Diagram Sheet 1 

IW-GDSTP-4A-ELE-1090-6202 PNL-1090-010-Service Water RIO Power Schematic Diagram Sheet 2 

IW-GDSTP-4A-ELE-1090-6301 PNL-1090-010- Service RIO I/O Rack 11 Slot 4 Power Termination 
Diagram 

IW-GDSTP-4A-ELE-1090-6302 PNL-1090-010- Service RIO I/O Rack 11 Slot 4 Termination Diagram 
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IW-GDSTP-4A-ELE-1090-6307 PNL-1090-010- Service RIO I/O Rack 11 Slot 7 Termination Diagram 

IW-GDSTP-4A-ELE-1090-6343 PNL-1090-010- Service RIO I/O Field Device Termination Diagram –
SHT 3 

29.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-0200-5120 PTA Primary Screens 

IW-GDSTP-4A-PRO-0700-5190 Effluent Outfall 

29.3. Equipment 

29.3.1. Controlled Equipment 

Tag Name Description 

AS-0210-002 Raw Sewage Auto Sampler 

AS-0700-010 Effluent Auto Sampler 

29.3.2. Uncontrolled Equipment 

Tag Name Description 

Valves Various 

29.3.3. Instrumentation 

Tag Name Description 

AS-0210-002 (also controlled 
equipment) 

Raw Sewage Auto Sampler 

AS-0700-010 (also controlled 
equipment) 

Effluent Auto Sampler 

29.4. Equipment and Functionality Description 

The Auto Samplers take samples of raw sewage and permeate (effluent), which are stored in a 
refrigerated compartment of each Auto Sampler. The samples are then manually sent to a 
laboratory for analysis. 

The Auto Sampler contains a peristaltic pump to take the sample, a refrigeration unit to maintain 
temperature within the Auto Sampler, and a number of sample bottles with an automatic positioner 
to discharge the sample into the correct sample bottle. 
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The controls for the Auto Sampler are contained in the Auto Sampler itself and can only be 
accessed manually at the Auto Sampler. The Operations Manual that is provided with the Auto 
Sampler outlines the various sampling modes available and how to set them. 

The Sigma 900 MAX Refrigerated Sampler has the following sampling modes available: 

 Multiple Bottle Time 

 Multiple Bottle Flow 

 Composite Multiple Bottle Time 

 Composite Multiple Bottle Flow 

 Composite Time 

 Composite Flow 

 Flow with Time Override 

 Variable Interval 

 Start/Stop 

 Level Actuation. 

These modes are generated by different combinations of triggering sample collection, and 
bottle/sample distribution. 

The sampler can be set to trigger collection of a sample based on one of the following modes: 

 Elapsed time (Time-Proportional Sampling Intervals) where a set sample volume is collected 
whenever a set time elapses. 

 Elapsed volume (Flow-Proportional Constant Volume, Variable Time) where a set sample 
volume is collected whenever a set volume of flow has been measured by an external flow 
meter (flow meter is not provided with the Auto Sampler). 

 Note that Flow Proportional Constant Time, Variable Volume Sampling is not available as a 
mode because this requires that the Auto Sampler is provided with a Level-Velocity sensor 
(which is not provided for the Goodna STP installation). 

Each Auto Sampler will be connected to the SCADA. This will enable the Auto Sampler to operate 
in elapsed volume time (based on a 5 to 12 V dc input pulse lasting at least 25 milliseconds will 
cause the sampler to decrement one count), and to raise alarms to SCADA. 

The Auto Sampler has up to four alarm relays for digital input to the SCADA.  Alarm notification 
may be provided for low main battery, low memory power, plugged intake, jammed distributor 
arm, missed sample, and purge failure.  A single alarm signal to the PLC is provided at Goodna 
STP for each Auto Sampler to notify the Operator of a fault at the respective unit.  A general Auto 
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Sampler alarm is raised at the SCADA, the specific alarm type can be determined from the Auto 
Sampler Local Controller.  

In addition to the alarms, the Auto Sampler will notify to SCADA when the sample program is 
complete.  This sends a +12 V dc signal from Pin F of the Auxiliary Receptacle at the completion 
of the sampling program.  This signal is also sent when a Full Bottle condition causes the program 
to complete.  The Program Complete signal remains on (+12 V dc) for 61 seconds and then turns 
back off (0 V dc). 

29.4.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and Vendor Package 
systems.  
Indvidual Machines Data to Protocol 

Inlet Chamber Autosampler 
PLC01MCC - Main Plant PLC Hard Wired 

Effluent Standpipe Autosampler 

The following signals are received by the SCADA/ PLC from both of the Autosampler Vendor 
Package systems. 

29.5. Operation in Local Control Mode 

This mode isn’t selectable in SCADA for the Auto Samplers, even though technically this is the 
mode in which the Auto Samplers operate (i.e. the Operator has to physically go out to the Auto 
Sampler to change how it operates).  

29.6. Operation in Remote Manual Control Mode 

This mode isn’t selectable in SCADA for the Auto Samplers. 

Indvidual 
Machines 

Description Type Address SCADA Trended Alarm 

Inlet Chamber 
Autosampler 

Fault Bit N/A Y N Y 

Complete Bit N/A Y N N 

Effluent Standpipe 
Autosampler 

Fault Bit N/A Y N Y 

Complete Bit N/A Y N N 
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29.7. Operation in Auto 

29.7.1. Raw Sewage Auto Sampler 

When in ‘elapsed volume’ mode, whenever the Raw Sewage Flow (Section 3.7.7.1), in particular 
the totalised value of the non ‘time weighted average’ flow (i.e. totalised value of the Raw Sewage 
Flow Indicating Transmitter (FIT-0210-001)) reaches a set volume (Raw Sewage Volume 
Increment), a 5 to 12 V dc input pulse lasting at least 25 milliseconds is sent to the Auto Sampler.  
This signal will represent one volume increment and will cause the sampler to decrement one 
count.  The Operator can set, at the Auto Sampler via the local Operator interface, how many 
counts to trigger sample collection. 

29.7.2. Permeate (Effluent) Auto Sampler 

When in ‘elapsed volume’ mode, whenever the totalised Permeate Flow (Section 11.7.2), in 
particular the totalised value of the non ‘time weighted average’ flow (i.e. totalised value of the 
sum of all of the Permeate Flow minus any Backpulse Flow (FIT-0640-010/020/030/040/050/060 – 
FIT-0640-110)) reaches a set volume (Permeate Volume Increment), a 5 to 12 V dc input pulse 
lasting at least 25 milliseconds is sent to the Auto Sampler.  This signal will represent one volume 
increment and will cause the sampler to decrement one count.  The Operator can set, at the Auto 
Sampler via the local Operator interface, how many counts to trigger sample collection. 

29.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

Raw Sewage 
Volume 
Increment 

The totalised volume of raw sewage that 
triggers one count for ‘elapsed volume’ 
mode of the raw sewage Auto Sampler 

kL 1 99,999 250 Operator 

Permeate Volume 
Increment 

The totalised volume of permeate that 
triggers one count for ‘elapsed volume’ 
mode of the permeate Auto Sampler 

kL 1 99,999 300 Operator 

29.9. PLC adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

- - - - - - 

29.10. Interlocks and Faults 

Related Process Event Action 

- - - 

29.11. SCADA Alarms 

Tag Name Description SCADA Priority 

AS-0210-002 
(ST41AS0210002dsComplete) 

Inlet Chamber Auto Sampler Sampling Complete 5 

AS-0210-002 
(ST41AS0210002dsFault) 

Inlet Chamber Auto Sampler Fault 5 

AS-0700-010 
(ST41AS0700010dsComplete) 

Effluent Standpipe Auto Sampler Sampling Complete 5 

AS-0700-010 
(ST41AS0700010dsFault) 

Effluent Standpipe Auto Sampler Fault 5 

29.12. History 

Tag Name Description Sample Time 

AS-0210-002 Raw Sewage Auto Sampler – Sample Taken Event 

AS-0700-010 Effluent Auto Sampler – Sample Taken Event 
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30. Weather Station 

30.1. Process Description 

A Weather Station is provided which shall monitor the following information: 

 Wind direction; 

 Temperature; 

 Relative humidity; 

 Rainfall; and 

 Wind speed.  

30.2. Reference Drawings 

30.2.1. Civil 

Drawing Number Description 

- - 

30.2.2. Mechanical 

Drawing Number Description 

- - 

30.2.3. Electrical 

Drawing Number Description 

Motor Starters and Terminations None 

PLC Block Diagram RIO-1090-010 

IW-GDSTP-4A-ELE-1090-6551 RIO-1090-010 – Control Network Connection Diagram- Service 
Water 

30.2.4. Process and Instrumentation Diagrams 

Drawing Number Description 

IW-GDSTP-4A-PRO-1000-5265 Potable Water Schematic 
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30.3. Equipment 

30.3.1. Controlled Equipment 

There is no controlled equipment within the weather station. 

30.3.2. Uncontrolled Equipment 

Tag Name Description 

WST-1100-010 Weather Station 

30.3.3. Instrumentation 

Tag Name Description 

WDI-1100-010 Wind Direction Indicator 

RHI-1100-010 Relative Humidity Indicator 

RI-1100-010 Rainfall Indicator 

SI-1100-010 Wind Speed Indicator 

TI-1100-010 Temperature Indicatior  

30.4. Equipment and Functionality Description 

The following information will be monitored by the weather station and displayed through the 
SCADA: 

 Wind direction; 

 Temperature; 

 Relative humidity; 

 Rainfall; and 

 Wind speed. 

30.4.1. Communication Signals 

The following communication signals exist between the SCADA, PLC and Vendor Package 
systems.  
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Indvidual Machines Address Data to Protocol 

Weather Station  10.16.16.69 (Ethernet to 
Serial Convertor) 

SCADA Modbus 

The following signals are received by the SCADA/ PLC from the Weather Station Vendor Package 
systems. 

 

30.5. Operation in Local Control Mode 

This mode is not selectable for the Weather Station. 

30.6. Operation in Remote Manual Control Mode 

This mode is not selectable at the SCADA for the Weather Station. 

30.7. Operation in Auto 

The Weather Station will operate automatically with all captured data being displayed through the 
SCADA. 

30.8. SCADA Operator Adjustable Set-points 

Operator Adjustable Set-points include all switching and alarm presets and the ranges of each 
preset, which is available for adjustment by the Operator through the SCADA.   

Parameter Adjustable Range Initial 
Value 

Access 
Level 

Tag Descriptor Unit Min Max 

- - - - - - - 

30.9. PLC adjustable Parameters 

PLC Adjustable Parameters are entered into the PLC during programming and confirmed during 
commissioning.  Thereafter, the PLC Adjustable Parameters are rarely, if ever, changed.   

Description Type Address SCADA Trended Alarm 

Wind Speed Integer 40001 Y Y N 

Wind Direction Integer 40002 Y Y N 

Temperature Integer 40004 Y Y N 

Humidity Integer 40003 Y Y N 

Daily Rainfall Integer 40010 Y Y N 
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Parameter Adjustable Range Initial 
Value 

Tag Descriptor Unit Min Max 

- - - - - - 

30.10. Interlocks and Faults 

Related Process Event Action 

- - - 

30.11. SCADA Alarms 

Tag Name Description SCADA Priority 

(ST41WSdsOffline) Citect to Weather Station Comms Fault 1 

30.12. History 

Tag Name Description Sample Time 

WDI-1100-010 Wind Direction Indicator 5 secs 

RHI-1100-010 Relative Humidity Indicator 5 secs 

RI-1100-010 Rainfall Indicator 5 secs 

SI-1100-010 Wind Speed Indicator 5 secs 

TI-1100-010 Temperature Indicatior 5 secs 
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31. Summary of Operational Modes 

Refer to the attached table which summarises the various modes of control. 
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Goodna FDS Auto Modes 
Summary
Process Area Equipment Control Modes Primary/Secondary/Other Notes

1) Differential Level Control Mode Primary If LIT-0210-002/004 and/or FIT-0210-001 fails Upstream Control Level Mode is triggered. If 
LIT-0210-001/003 fails, Timer Control Mode is triggered.  

2) Upstream Level Mode Secondary Triggered if LIT-0210-002/004 fails and operation is in Differential Level Control Mode. If LIT-
0210-001/003 fails, Timer Control Mode is triggered.                                                          

3) Timer Control Mode Secondary Triggered if LIT-0210-001/003 fails and operation is in Differential Level Control Mode or 
Upstream Level Control Mode.                                              

4) Continuous Override Mode Not a selectable mode Triggered by high level condition detected by one or both LIT-0210-001/003 and overrides all 
other Mode. 

1) Normal Primary Triggered  by LIT-0220-010/020 when Washpress Start Level is reached. 
2) Continuous Not a selectable mode Triggered at the conclusion of Normal Operation cycle if LIT-0220-010/020 is still above 

Washpress Start Level  or if Washpress High Level is reached at any stage. 
1) Upstream Level Mode Primary If LIT-0260-001/003 fails, Time of Day mode is triggered. 
2) Fixed Cycle Mode Secondary At least one screen must be enabled. 
3) Time of Day Mode Secondary Triggered if LIT-0260-001/003 fails and operation is in Upstream Level Mode. 
4) Continuous Override Mode Not a selectable mode Triggered if all Primary Screens are offline and/or all high flow and high level inlet conditions 

are met.          All offline screens are called to duty. 
1) Intermittent Primary
2) Continuous Secondary Triggered if any of MX-0510-010/020/030/040 fails.
1) Nitrate Feedback Primary If AIT-0510-052 fails, Diurnal mode is triggered. 
2) Diurnal Schedule Secondary Triggered if AIT-0510-052 fails.
1) Intermittent Primary -
2) Continuous Secondary Triggered if one of MX-0510-101/111  fails and operation is in Intermittent Mode. 
1) DO-Flow Control: Ammonia 
Feedback

Primary (Primary) IF FIT-0510-010/020/030/040/050/100/110 fails DO Control mode is triggered for respective 
zone. IF AIT-0510-010/020/030/040/050/101/111 fails Diurnal Air Flow Schedule Mode is 
triggered for respecitve zone.                                                                                                  If AIT-
0510-055 fails, DO Flow Control: Diurnal DO Schedule Submode is triggered.                                                                        
If both AIT-0510-010/020/030/040/050/101/111 and FIT-0510-010-020-030-040-050-100-
110 fail, Diurnal Valve Position Schedule Mode is triggered for respective zone. 

2) DO-Flow Control: Diurnal DO 
Schedule

Primary (Secondary) IF FIT-0510-010/020/030/040/050/100/110 fails DO Control mode is triggered for respective 
zone. If both AIT-0510-010/020/030/040/050/101/111 and FIT-0510-010-020-030-040-050-
100-110 fail, Diurnal Valve Position Schedule Mode is triggered for respective zone.                                                                                                                          
Triggered if AIT-0510-055 fails and operation is in DO-Flow Control Ammonia Feedback 
mode. 

3) DO Control: Ammonia Feedback Secondary  IF AIT-0510-010/020/030/040/050/101/111 fails, Diurnal Air Flow Schedule Mode is 
triggered for respecitve zone. Triggered for respecitve zone if FIT-0510-
010/020/030/040/050/100/110 fails  and operation is in DO-Flow Control mode. 

4) DO Control: Diurnal DO Schedule Secondary Triggered  for respective zone if FIT-0510-010/020/030/040/050/100/110 and AIT-0510-055 
are unavailable  and operation is in DO-Flow Control mode. 

5) Diurnal Air Flow Schedule Secondary Triggered if  AIT-0510-010/020/030/040/101/111 fails and operation is in DO-Flow Control or 
DO Control mode. 

6) Diurnal Valve Position Schedule Secondary Triggered if  both AIT-0510-010/020/030/040/050/101/111 and FIT-0510-
010/020/030/040/050/100/110 fails and operation is in DO-Flow Control or DO Control 
mode. 

7) Diffuser Purge Sub Mode - Maintenance Mode for Bioreator Aeration Control Valves is overridden.                                                                               
Reverts back to selected Mode for  valves upon completion. 

Primary Treatment Area 
(PTA)

Primary Screens

 Washpress

Secondary Screens

Bioreactor De-aeration Zone and Anaerobic 
Zone Mixers
Oxidation Ditch Mixers 

Swing Zone Mixers - Anoxic Mode

Bioreactor Aeration Control Valves
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1) Flow Pacing Primary If Bioreactor Feed Flow Signal is unavailable, Diurnal Flow Schedule Mode is triggered. 

2) Diurnal Flow Schedule Secondary Triggered if Bioreactor Feed Flow Signal is unavailable.
1) Daily Volume Primary If FIT-0530-010 fails, Daily Duration Mode is Triggered.
2) Daily Duration Secondary Triggered if FIT-0530-010 fails. 
1) Most Open Valve Pressure Control 
(MOVP)

Primary Triggered if FIT-0510-010/020/030/040/050/100/110 fails and operation is in Air Flow Mode 
or Diurnal Speed Schedule Mode.  

2) Most Open Valve Control (MOV) Secondary Triggered if PIT-0520-050 fails and operation is in MOVP or Constant Pressure Mode.                                                             

3) Constant Pressure Secondary If PIT-0520-050 fails, Most Open Valve Control Mode is triggered.                                                                              
Triggered if High Pressure in Bioreactor Header is triggered (PIT-0520-050 High). 

4) Diurnal Speed Schedule Secondary Requires all of the Bioreactor Aeration Control Valves to be set to either DO-Flow Control or 
Diurnal Air Flow Schedule. If any FIT-0510-010/020/030/040/050/100/110 fails, MOVP Mode 
is triggered. 

5) Air Flow Control Secondary If FIT-0510-010/020/030/040/050/100/110 fails, MOVP Mode is triggered.
6) Diffuser Purge Control Sub Mode - Maintenance Mode for Bioreactor Blowers is overriddern.                                                                                    

Reverts back to selected Mode for Blowers upon completion. 
1)Target Flow Control Primary If FIT-0630-010 fails, Speed Control Mode is triggered. 
2) Speed Control Secondary Triggered if FIT-0630-010 fails while operation is in Target Flow Mode. 
1) Permeat Flow Pacing: Constant 
Level Control 

Primary If Bioreactor Feed Flow Signal is unavailable, Level Control: Constant Level Control Mode is 
triggered. If LIT-0510-110 fails, Level Switch Control: Constant Level Control Mode is 
triggered. 

2)Permeate Flow Pacing: Diurnal 
Level Control 

Primary If Bioreactor Feed Flow  Signal is unavailable, Level Control: Diurnal Level Control Mode is 
triggered. If LIT-0510-110 fails, Permeate Flow Pacing: Level Switch Control Mode is 
triggered. 

3)Permeate Flow Pacing: Level Switch 
Control 

Primary Triggered if LIT-0510-110 fails and operation is in Permeate Flow Pacing: Constant or Diurnal 
Level Control Modes. 

4) Level Control: Constant Level 
Control 

Seconday If LIT-0510-110 fails, Level Control: Level Switch Control Mode is triggered.                                                
Triggered if Bioreactor Feed Flow  Signal is unavailable and operation is in Permeate Flow 
Pacing: Level Control Mode.                                                                               

5) Level Control: Diurnal Level Control Secondary If LIT-0510-110 fails, Level Control: Level Switch Control Mode is triggered.                                            
Triggered if Bioreactor Feed Flow  Signal is unavailable and operation is in Permeate Flow 
Pacing: Dirunal Level Control Mode.  

6) Level Control: Level Switch Control Seconday Triggered if LIT-0510-110 fails and operation is in Level Control: Constant or Diurnal Level 
Control Modes. 

1)MBR Air Flow Control: Agitation Air 
Flow Control  

Primary The Aeration demand (MBR Airflow Setpoint)  is calculated within the Membrane System 
Logic 

2) MBR Air Flow Control: Constant 
MBR Air Flow Control  

Secondary The air flow set point (Constant MBR Air Flow)  is selected by the Operator at the SCADA. 

2) MBR Blower Schedule Control Secondary Triggered if PIT-0650-060 fails. Triggered it FIT-0650-060 fails. 
3) MBR Header Pressure Control Seconday Triggered if PIT - 0650-060 High setpoint is exceeded. 

Service Water Pumps No selection available - Pressure 
Control
1) Flow Control Primary
2) Valve Position Control Secondary Triggered if the Service Water Feed Flow Indicating Transmitter fails and in Mode 1

1) Intermittent Primary
2) Continuous Secondary

Digester Recycle Pumps 1) Diurnal Speed Schedule Primary
1) DO Control Primary

Mixers

Digester Aeration Control Valves

Bioreactor WAS/Scum Pumps

Clarifer Clarifier 4 RAS Pumps

MBR Permeate Pumps

MBR Blowers

Service Water

Service Water Feed Actuated Valve

Aerobic Digester

Bioreactor Aeration BlowersBioreactor Aeration 
Blowers

MBR Feed Pumps
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2) Diurnal Valve Position Schedule Secondary Triggered if a DO probe fails and in Mode 1

3) Diffuser Purge Sub Mode - Maintenance Reverts back to previously selected mode once sequence is complete
1) Flow Control Primary
2) Speed Control Secondary Triggered if the DWAS Flow Indicating Transmitter fails and in Mode 1

Digester Supernatant Sequence 1) Diurnal Schedule -
1) Constant Pressure Secondary If PIT-0480-011 fails, Diurnal Blower Schedule is selected.                                                                              

Triggered if LIT-0440-011 fails. 
2) Varied Pressure Primary If PIT-0480-011 fails, Diurnal Blower Schedule is selected.                                                                                             

If LIT-0440-011 fails, Constant pressure mode is triggered. 
3) Diurnal Blower Schedule Secondary Triggered if PIT-0480-011 fails. 
4) Diffuser Purge Other - operator selectable for one 

sequence
Reverts back to previously selected mode once sequence is complete

1) Flow Control Primary (GDD/ BFP 2) This mode is only selectable for GDD/BFP 2. If FIT-0450-011 fails,  Speed Control Mode is 
triggered.  

2) Speed Control Primary (GDD/BFP 1) / Secondary 
(GDD/ BFP 2)

Only mode of control available for GDD/BFP 1. Triggered for GDD/BFP 2 if  FIT-0450-011 fails.

1) Flow Pacing Primary/Secondary If FIT-0260-010 fails, reverts to Hourly Schedule.                                                                              
Triggered if AIT-0600-001 fails in Ortho-P Trimming Mode.                                                                                                  

2) Ortho-P Trimming Primary If AIT-0600-001 fails, Flow Pacing Mode is triggered.                                                                                                                                                                               
3) Preset Flow Secondary -
4) Hourly Schedule Secondary Triggered if FIT-0260-010 fails  and operation is in either Flow Pacing or Ortho-P Trimming 

Modes.                                                                                              
1) Flow Pacing Primary If FIT-0530-010 fails, Hourly Schedule Mode is triggered.                                                                                       
2) Preset Flow Secondary -
3) Hourly Schedule Secondary Triggered if FIT-0530-010 fails and operation is in Flow Pacing Mode. 
1) Flow Pacing Secondary
2) ORP Trimming Primary
3) Preset Flow Secondary Triggered if the Service Water Feed Flow Indicating Transmitter fails and in Mode 1, or if the 

Service Water ORP Analyser fails and in Mode 2
1) Preset Flow Primary Maintenance or Recovery CIP selectable at the MBR SCADA Page
2) Speed Setpoint Secondary Maintenance or Recovery CIP selectable at the MBR SCADA Page
1) Flow Pacing Primary
2) Preset Flow Secondary
3) Hourly Schedule Secondary Triggered if the Bioreactor Feed Flow Indicating Transmitter fails and in Mode 1
1) Preset Flow Secondary
2) Hourly Schedule Secondary
3) pH control Primary 
1) Preset Flow Secondary
2) Hourly Schedule Secondary
3) pH control Primary 
1) Preset Flow Primary Maintenance or Recovery CIP selectable at the MBR SCADA Page
2) Speed Setpoint Secondary Maintenance or Recovery CIP selectable at the MBR SCADA Page
1) Constant Dosing Mode Primary 
1) Flow Paced Dosing Other This mode may not be available due to lack of DWAS flowmeter for GDD/BFP 1. 
1) Target Flow Control Primary If FIT-0800-090 fails, Speed Control Mode is triggered. 
2) Speed Control Seconday Triggered if FIT-0800-090 fails. 

Caustic Storage and Dosing

Citric Acid Storage and 
Dosing
Polymer Storage and 
Dosing
Air Treatment Facility Air Treatment Extraction Fan

Caustic Dosing to Bioreactor

Caustic Dosing to Digester

Citric Acid CIP

Polymer Dosing 

Hypochlorite Storage and 
Dosing

Hypochlorite Dosing

Methanol Storage and 
Dosing

Methanol Dosing

Digester Blowers Digester Aeration Blowers

Sludge Dewatering GDD/BFP Units

Alum Storage and Dosing Alum Dosing to Bioreactor

Alum Dosing to Aerobic Digester

Hypochlorite CIP

DWAS Pumps
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IW-GDSTP-4A-PRO-SPEC-0100-Rev0 
13 February 2013 

 
Sinclair Knight Merz 
ABN 37 001 024 095 
Cnr of Cordelia and Russell Street 
South Brisbane QLD 4101 Australia 
PO Box 3848 
South Brisbane QLD 4101 Australia 
Tel: +61 7 3026 7100 
Fax: +61 7 3026 7300 
Web: www.skmconsulting.com 
 
COPYRIGHT:  The concepts and information contained in this document are the property of Sinclair 
Knight Merz Pty Ltd. Use or copying of this document in whole or in part without the written 
permission of Sinclair Knight Merz constitutes an infringement of copyright. 

LIMITATION:  This report has been prepared on behalf of and for the exclusive use of Sinclair 
Knight Merz Pty Ltd’s Client, and is subject to and issued in connection with the provisions of the 
agreement between Sinclair Knight Merz and its Client. Sinclair Knight Merz accepts no liability or 
responsibility whatsoever for or in respect of any use of or reliance upon this report by any third 
party. 
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I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process Eng\Functional Description\As Constructed 
Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 2 of 2.docx PAGE 2 

Glossary 
The following abbreviations and terms have been used throughout this document. 

BFP Belt filter press (for sludge dewatering) 

BNR Biological Nutrient Removal 

CPWP Critical Portfolio Works Program 

CRAS Clarifier RAS 

DO Dissolved oxygen 

DWAS Digested Waste Activated Sludge 

EBPR Enhanced biological phosphorus removal 

EP Equivalent Person (typically 210 L/d @ ADWF) 

GDD Gravity drainage deck (to thicken sludge) 

LCS Local Control Station 

MBR Membrane Bioreactor 

MCC Motor control centre 

ML Mixed liquor 

MLSS Mixed Liquor Suspended Solids 

MRAS Membrane RAS 

MWAS Membrane WAS 

P&ID Process and instrumentation diagram 

PTA Preliminary treatment area 

QUU Queensland Urban Utilities (Incorporates Ipswich Water effective 1 July 2010) 

SCADA Supervisory control and data acquisition 

SMF Submerged Membrane Filter 

STP Sewage treatment plant 

SWWF Sustained Wet Weather Flow 

WAS Waste activated sludge 
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1. Introduction 
1.1. Purpose of This Volume 

This second volume contains functional description information provided by a number of 
equipment suppliers for their equipment.  The system integrator shall: 

 Review the functional descriptions provided in both Volume 1 and Volume 2 for the affected 
equipment. 

 Typically the information provided in this volume is supplementary to Volume 1. The order of 
precedence of documentation is Volume 1, then the supplier documents in this Volume 2. 

 Where discrepancies or conflicts exist between the two volumes the System Integrator shall 
raise the issue via a Request for Information to Thiess who shall provide a formal instruction 
on resolution of the issue. 

1.2. New Equipment Included in this Volume 

This second volume contains supplier functional description information for the following new 
equipment: 

  PTA equipment other than the secondary screens, supplied by Green Process.  This includes 
the primary (band) screens, screenings conveyance, screenings washing, grit removal and grit 
washing system.   

 Secondary (drum) screens supplied by CST.   

 Air treatment facility supplied by Aromatrix.  

 Aeration blowers supplied by Invent Pacific.   

 Submerged membrane filtration (SMF) supplied by GE.   

 Compressors and Dryers supplied by CAPS Aust.   

 

Functional specifications have not been provided by the vendor for the Service water pumps and 
Washwater pumps. 
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1.3. Existing Equipment Included 

The following existing equipment is to be incorporated into the new works: 

 Stage 3 bioreactor blowers, which become the aerobic digester blowers. 

 The existing sludge dewatering belt filter presses and associated polymer dosing system. 

It is intended that the existing PLC code will be reused and integrated with the new SCADA 
system.  The System Integrator shall be responsible for carrying out this work to replicate the pre-
existing functionality of the existing equipment and integrate that into the overall process 
functionality provided in Volume 1. 
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2. PTA 
The following information has been supplied by Green Process and relates to functionality of all 
major PTA equipment other than the drum screens and their associated screenings conveyance 
system.  Refer also to Volume 1 for overall system integration. 
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i. Introduction 
 
This documents describes the process methodology for correct operation of equipment supplied by Green 
Process Pty. Ltd. for the new Goodna STP. The document is not intended to fully describe and detail the 
complete operating system; rather it summarizes the key processes and their interconnectivities so that 
electrical design and system programming can be completed by others. 
 
 
 
ii. Process Overview 
 

The inlet works process at Goodna STP is designed to separate fine material and grit that would otherwise 
pass through the treatment plant and cause significant operational and maintenance problems with the 
downstream processes. The equipment comprises inlet band screens where the flow is screened through 
5mm apertures with the material collected, transferred and treated in wash presses; and a vortex style grit 
separator where captured grit is pumped to a grit washer. The equipment supplied by Green Process Pty. 
Ltd. is specified below. There are also three fine aperture drum screens to be installed downstream of the 
grit separator supplied by others. 
 
 
Table 1:  Scope of Supply 
 

 
Equipment 

 

 
Qty 

 
Tag 

 
Manufacturer 

 
Model Number 

 
Material 

 
Inlet Band 
Screens 
 

 
2 

 
SBR-0210-010 
SBR-0210-020 

 
Hydro-Dyne 
Engineering 
Inc. 

 
HF 44-67-154-
5P 

 
316 Stainless Steel 

 
Screenings 
Sluice 
 

 
1 

 
SLU-0210-060 

 
Kuhn GmbH 

 
KSL 390/16 

 
316Ti Stainless 
Steel 

 
Wash Presses 
 

 
2 

 
WPR-0220-010 
WPR-0220-020 
 

 
Kuhn GmbH 

 
KWP 300/1000 

 
316Ti Stainless 
Steel 

 
Grit Separator 
 

 
1 

 
TK-0230-010 
MX-0220-010 

 
Hydro-Dyne 
Engineering 
Inc. 

 
GP60 

 
316 Stainless Steel 

 
Grit Pumps 
 

 
2 

 
PU-0230-011 

 
Turo Egger 

 
T41 80H4 LB2B 

 
Hardened Alloy 
Steel 

 
Grit Washer 
 

 
1 

 
CLF-0240-011 
SCY-0240-010 

 
Kuhn GmbH 

 
KSW –S16 RW 

 
316Ti Stainless 
Steel 

 
 
iii. Control Requirements  
 
Control of all process elements is to be automatic via the plant PLC and SCADA. The PLC should have the 
ability to control all equipment with operator adjustment of parameters, set alarm conditions and enable 
interlocks on associated equipment as required. The SCADA should also have the capability of logging all 
events and outputs from sensors for the purpose of process optimization and tuning. 
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Local control panels (supplied by others) enable selection of drive motors between manual (forward only), 
automatic and emergency stop. All motors on the process equipment are supplied bare, to enable direct  
cabling (by others) to the local control panel. The sensors, valves and other instruments supplied as 
standard with the machines are generally wired to a common on-board junction box. 
 
 
 
1. Band Screens, SBR-0220-010 and SBR-0220-020  
 
1.1 Description 
 
The Hydro-Dyne Engineering Hydro-Flo centre flow band screens separate material on an endless band of 
perforated panels. The screens are normally stationary and operate intermittently as required by rising 
headloss across the screens. When a pre-set differential, as measured by upstream and downstream level 
sensors is reached the cleaning operation starts and involves a variable speed motor rotating the screen so 
that the material is lifted to the top where spray bars transfer the captured material to an internal hopper 
which then flows into the common sluice. A solenoid on the washwater supply opens only when the screen 
is in a cleaning cycle. A timer also operates the screen so that the machine is used regularly during low 
flows. Each screen shall have downstream and upstream level sensors, however under normal operation 
they will read similar water levels and hence either can be used. 
 
The screens are designed as 100% duty and stand-by, however normal operation utilizes both screens on-
line and passing flow. A screen is only isolated by penstocks when it is removed from service due to 
maintenance. When both screens are operating the cleaning duty is alternated between each screen on a 
cyclical basis, i.e. after a screen has completed a cleaning cycle (initiated by differential or timer), the 
alternate screen cleans next, initiated by timer or differential. If the primary screen cannot resolve the 
differential due to abnormal operating conditions the secondary screen can be operated in assist mode with 
both screens cleaning until differential reduces. Due to the wide range of flow rates the plant is expected to 
receive, the speed of the VSD motors is controlled by a simple algorithm, which sets the motor speed 
depending on the instantaneous flow rate and the headloss across the inlet works. Two algorithms are 
presented, to cover both one and two screen operation. 
 
 
1.2 Control Sequence 
 
Timer Control 
 
If a screen start differential on the primary screen is not activated within an operator-defined period 
(suggested initial setting: 5 hours), a cleaning cycle starts and the primary screen will rotate at 55Hz with its 
washwater solenoid valve (SN-0210-010 and SN-0210-020 respectively for SBR-0210-010 and SBR-0210-
020) open and continues for an operator-defined period (suggested initial setting: 2 minutes). The duty will 
be switched and the new duty screen will then remain ready until either the time control step is again 
initiated or the screen receives a differential start command.  
 
Differential Control 
 
If a differential (S1) exists between the screen inlet and outlet channel level instruments, the primary screen 
will rotate at a speed as per Table 2 or Table 3 (depending on whether one or two screens are available), 
with its washwater solenoid valve (SN-0210-010 and SN-0210-020 respectively for SBR-0210-010 and SBR-
0210-020) open, until it falls 20mm below that starting differential (S2). If the flow rate changes up into a 
different range during a cleaning cycle the screen will operate at the higher speed indicated. If the flow rate 
decreases to a lower range during a cycle, the targeted stop differential (S2) will drop to the value for the 
lower range. 
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Under all circumstances the washwater solenoid will remain open for an operator-adjustable time 
(suggested initial setting: 4 seconds) to flush the internal hopper, after an S2 differential is reached and the 
screen stops. The screen control duty then alternates and returns to time control or until the low level start 
setting is breached.  
 
1.3 Initial Settings 
 
Table 2:  One Screen Operating 
 

Flow Rate Range, 
L/s 

Screen starts at 25Hz 
at headloss (S1) 

Screen switches to 
55Hz at headloss (S1) 

Screen switches to 80Hz at 
headloss (S1) 

0-250 100mm 150mm 200mm 
250-500 150mm 200mm 250mm 

500-1000  250mm 300mm 
>1000   350mm 

 
 
Table 3:  Two Screens Operating 
 
Flow Rate Range, 

L/s 
Primary screen 
starts at 25Hz at 

headloss (S1) 

Primary screen 
switches to 55Hz 
at headloss (S1) 

Secondary screen 
starts at 55Hz 

Primary and 
secondary screen 
switches to 80Hz 

0-250 100mm 150mm   
250-500 150mm 170mm 250mm  

500-1000  250mm 320mm  
>1000   350mm >300mm 

 
 
1.4 Alarms 

 
Alarms signals should be generated should the screen operation fail to resolve the differential within a preset 
adjustable time period on any setting (suggested initial setting: 10 minutes) or if the differential rises above a 
level indicating likely upstream by-pass. The above settings can be altered if the former condition occurs 
frequently, so that screen run times are within 5 minutes, or if the screen runs too frequently and for too 
short a time, if necessary. 
 
Alarms should be generated for motor over-torque or over temperature in which case the screen drive 
motors should be isolated.  
 
The washwater supply is fitted with flow switches (FS-0210-010 and FS-0210-020 respectively) that monitor 
washwater supply to each screen. The washwater solenoids SN-010 and SN-020 are normally closed (NC) 
and are fitted with a manual by-pass. Loss of flow during operation of the screen above indicates either 
failure of the valve or loss of pressure. Continuous signal whilst the screen is stationary indicates a valve 
stuck in open position. In either case an alarm should be raised. In the case of loss of washwater supply the 
screen could blind rapidly resulting in by-pass hence remedial action should be undertaken immediately, 
requiring opening of the by-pass, whilst the solenoid is replaced or rectified.  

 
1.5 Interlocks 
 
There are no safety or limit switches fitted to the band screens that would require their operation to be 
isolated. In addition to emergency stop buttons each screen should have an isolation lock within the motor 
control cabinet that can be tagged and locked. 
 
Should an alarm condition with the Washpress operation indicate that neither, WPR-0220-010 or WPR-
0220-020 could accept screenings (e.g. if the motors are unavailable or if there is extended by-pass at a 
sluice overflow that cannot be resolved), the band screens should be stopped and isolated whilst the issue is 
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rectified. 
 
 
2. Sluice SLU-0210-060 
 
2.1 Description 
 
The Kuhn KSL 390/16 screening sluice will collect captured screenings from band screens and drum 
screens along its length, starting at drum screen end and ultimately discharging through a distribution box at 
the low end.  
 
The distribution box is fitted with two discharges, each with a pneumatically actuated knife gate valve to 
connect to the washpresses, WPR-0220-010 or WPR-0220-020.  
 
The sluice is fitted with a wash water nozzle above each drum screen (SDR-0260-010, SDR-0260-020 and 
SDR-0260-030 from lowest point on sluice to highest) to provide conveyance of the semi-dry product 
through the sluice. Each nozzle is fitted with a manual valve and solenoid to control the distribution of water 
through each nozzle, which will deliver 2L/s at a pressure of 4 bar. The solenoid valves(fail open) open when 
the corresponding drum screen is discharging product with a timer overrun to clear the sluice (suggested 
initial setting: 10 seconds). A 50mm flushing point is also fitted to the end of the sluice for additional water to 
be added for conveyance of the product if necessary. 
 
There are three overflow boxes on the sluice, overflow 1 above the drum screens at the high end, overflow 2 
above the band screens and overflow 3 at the lower end. Each overflow box is fitted with a flanged outlet. 
Each overflow box is fitted with an ultrasonic sensor (LIT-0260-004, LIT-0210-061 and LIT-0210-060 
respectively) that detects rising water level and can be used to activate alarms at or just below the weir level.  
 
 
 
3. Screenings Wash Presses WPR-0220-010 and WPR-0220-020 
 
3.1 Description 

 
The Kuhn KWP300/1000 washpresses are mounted at ground level and receive the flow from the common 
sluice containing captured band screen and drum screen material. The material is washed and compacted 
and transferred via the press pipe to a bagging unit and storage bin (supplied by others).  
 
The washpresses are designed as 100% duty/stand-by, however under normal operation both machines 
operate and are controlled independently of each other by their own ultrasonic level sensor (LIT-0220-010 
and LIT-0220-020 respectively). 
 
Each washpress uses four solenoids to control the distribution of washwater throughout the machine 
including through the compactor drive shaft. The wash press operates in two modes, which are activated by 
the level sensor mounted on the washpress inlet hopper, which measures the water level above the 
washpress. The washpresses have a high level overflow if the screens are presented with abnormal 
operating conditions and cannot clear the inflow or if the washpress operation fails. 
 
 
Table 4:  Solenoid List 
 

 Washpress 
WPR-0220-010 WPR-0220-020 

MV1 SN-0220-010 SN-0220-020 
MV2 SN-0220-011 SN-0220-021 
MV3 SN-0220-012 SN-0220-022 
MV4 SN-0220-013 SN-0220-023 
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3.2 Control Sequence 
 
Normal Operation 

Wash press operation is initiated by the wash press filling sensor (suggested initial setting, L1: 500mm 
above screw). The washpress operates in a batch mode where the washwater valves (MV 1 – MV4) and the 
direction of screw rotation are operated according to the following sequence. 
 
 
Table 5:  Washpress Operation (Normal Wash Cycle) 

 

  
Step 

 

 
Description 

 

 
Time (seconds) 

 
Fi

ll 

 
1 
 
2 

 
Screw Forward 
 
Screw Forward / MV 1 & MV 2 Open 
 

 
10 

 
5 

 
W

as
h 

3 
 
4 
 
5 
 
6 
 
7 

Screw Stopped / MV 1 and MV3 Open 
 
Screw Reverse / MV 1 and MV3 Open 
 
Screw Stopped / MV 3 Open 
 
Screw Forward / MV1 Open 
 
Repeat steps 3 - 5 twice 

5 -15 
 

3 
 

5 -15 
 

4 

 
D

is
ch

ar
ge

 

 
8 

 
Screw Forward / MV1 Open 

 
10 

 
9 
 

 
Screw Forward  

 
10 

 
10 

 
Screw Stopped / MV 4 Open 
 

 
20-30 

 
 
Continuous Operation 
 
If at the conclusion of the normal operation wash cycle, the water level is still at level above the L1 setting, or 
if the level reaches the high level setting (suggested initial setting, H1: 700mm above screw) at any stage 
then wash press continuous operation starts 
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Table 6:  Washpress Operation (Continuous Mode) 
 

 
Step 

 

 
Description 
 

 
Time (seconds) 

 
1 
 

 
Screw Forward  
MV1, MV2 and MV3 to operate 
sequentially for 5 sec each with 15 sec 
pause whilst screw is running 
continuously forward. 
 

 
45 

 
2 
 

 
Pause 

 
1.5 

 
3 

 
Screw Reverse 
 

3 

 
4 

 
Screw Stopped / MV 4 Open 
 

 
5 (adj.) 

 
5 

 
Pause 
 

60 

 
 
3.1 Initial Settings 
  

 
Setting 

 

 
Description 
 

 
Value 

 
L1 
 

H1 
 

H2 
 

 
Start normal wash program 
 
Start continuous operation 
 
Overflow alarm 

 
500mm 

 
700mm 

 
850mm 

 
 

3.2 Alarms 
 
Alarms signals should be generated should the wash press operation fail to reduce the inlet hopper water 
level below the L1 setting after the first cycle or if the water level reaches the high level setting and again if 
the water level rises to the overflow level. 
 
The washwater supply is fitted with a flow switch that monitors washwater supply. The washwater solenoid 
block is fitted with normally closed (NC) solenoids. Failure of one solenoid may result in a reduced 
performance but will not compromise the operation of the washpress. A daily diagnostic function can be 
included in the programming that operates each solenoid for a short period whist monitoring the flow switch 
in order to identify a failed solenoid. 
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3.3 Interlocks 
 
There are no safety or limit switches fitted to the washpresses that would require their operation to be 
isolated. In addition to emergency stop buttons each washpress drive motor should have an isolation lock 
within the motor control cabinet that can be tagged and locked. 
 
There are no downstream processes that should be interlocked with the operation of the band screen and all 
can remain operational whilst band screen alarms are activated. The positioning of the pneumatic valve on 
the sluice outlet should be interlocked with the selection of the washpresses. 

 
 
 
 
 
 
 

4. Grit Removal System  
 
4.1 Description 
 
The GP Series Grit Trap mechanisms are based on vortex induced tangential separation using a rotating 
paddle, which turns constantly at fixed speed. The tangential forces cause the heavier grit particles to fall to 
the sloped floor of the chamber where they pass through to the storage hopper. The paddle is fitted with 
adjustable blades designed to keep the lighter particles in suspension so they pass out of the trap. The 
mechanism is fitted with a water sparge line to loosen the grit prior to pumping.  
 
A flooded suction Turo Egger centrifugal grit pump transfers grit slurry to the Kuhn KSW -S16 RW grit 
washer where the grit is washed, separated and discharged into a bagging unit and storage bin (supplied by 
others).  
 
The Kuhn KSW Series grit washers use the principal of tangential entry, stirred slurry and upflow of 
washwater to wash organic material out of the grit. The organic material is discharged periodically as a 
concentrate via a mechanical valve on an outlet midway through the tank. The overflow rises to the top of 
the tank where it overflows a weir and drains from the machine. The settled washed grit enters the classifier 
part where it is dewatered and discharged through the outlet chute into the bagging unit. 
 
The water sparge pipework and grit transfer pipework (both supplied by others) should be fitted with valving 
and instrumentation as required but should contain as a minimum a solenoid valve and manual valve on the 
sparge line and flow sensing switches and manual isolation valves on the grit transfer line. 

 
 

4.2 Control Sequence- Grit Pumping 
 
The grit removal pump operates on a time period basis, which should provide at least 4 operator defined 
time periods to match the diurnal flow rate pattern over the course of a day. During storm flows the grit 
system can be operated more frequently, particular during the initial flush if required.  
 
Within these periods the sequence should provide the capability of entering a user defined number of total 
cycles (pumping cycle and run-on). The sequence then automatically determines the idle period between 
these total cycles. 
 
Suggested initial settings for each period are: 
 

• Morning Peak (6am-12pm):   8-10 cycles 
• Afternoon (12pm-6pm):   3-6 cycles 
• Evening Peak (6pm-12am):  8-10 cycles 
• Overnight (12am-6am):   2-4 cycles 
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These time periods and settings can be scaled back if site conditions show that grit is consistently cleared 
from the hopper.  
 
 
Table 7:  Grit Pumping Cycle 
 

 
 
 
 
 
 

 
4.3 Control Sequence- Grit Washing 
 
The KSW grit washer is activated by the pump operation and by a pressure sensing device (PIT-0240-020) 
which measures the level of grit in the wash tank. The level sensor is calibrated during commissioning using 
graded sand, so that the 4-20mA signal is set to read between 0% and 100% full. The unit uses a single 
washwater solenoid valve SN-0240-010 which distributes washwater to four nozzles.  
 
 
Feed Program 
 
The grit washing program is initiated at the same time the grit pump starts. After a delay (30 seconds), the 
washwater solenoid (SN-0240-010) opens and the stirrer starts. The feed program is finished when the grit 
pump has stopped. The total duration of the feed program should be set to match the pumping duration as 
above. 
 
Total duration:   600 secs. (adjustable) 
Delay on SN-010 and stirrer:   30 secs. (adjustable) 
Pulse duration:   6 secs. 
Pulse delay:   9 secs. 
 
 
Wash Program 
 
The wash program starts when the feed program has finished. Washwater continues to be fed from SN-
0240-010 in pulses whilst the stirrer operates. 
 
Total duration:   600 secs. (adjustable) 
Pulse duration:   6 secs. (adjustable) 
Pulse delay:   9 secs. (adjustable) 
 
Sedimentation Break 
 
The sedimentation break follows at the end of the wash program, so that grit and organic matter can settle 
and a stable level signal is attained. SN-010 and the stirrer do not operate. 
 
Duration:   30 secs. (adjustable) 
 
Grit Discharge Program 
 
If after the end of the sedimentation break, the level sensor indicates that the level is higher than a preset 
value, GLmax(79%), the discharge program is initiated, whereby the grit discharge screw operates in 5 sec 
pulses with a 55 sec delay between pulses. 
 
Maximum duration:   3600 secs. (adjustable) 
Screw running time:   5 secs. (adjustable) 
Screw delay time:   55 secs. (adjustable) 

    
Pumping Cycle 

 
Agitation 1 mins  1 mins  
Pumping  4 mins  4 mins 
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After each discharge pulse, the level is queried; the program ends once the level of grit drops below a preset 
valve, GLmin (78%), or after a time period of 3600 secs has been reached. 
 
 
Organic Discharge Program 
 
The organic discharge program is started at the end of the grit discharge program, or if the pressure sensor 
indicates a level lower than GLmin at the end of the sedimentation break. The valve (VCE-0240-021) is only 
opened if the number of grit washer feed programs has been exceeded a preset value (Fx). 
 
 
Start of organic dischargeprogram after Fxfeed programs: 1 (adjustable) 
Total duration of organic discharge program:   50 secs. (adjustable) 
Opening time of valve:    45 secs. (adjustable) 
Delay of SN-0240-010 valve:   40 secs. (adjustable) 
 
 
Table 8:  Grit Washer Program Summary 
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4.4 Alarms 

 
Grit Chamber, MX-0230-010 
 
The vortex mechanism is fitted with a loss of rotation sensor (SS-0230-010), which will provide a regular 
pulse to the control system. An alarm should be raised if this sensor remains closed indicating loss of 
rotation.  
 
The sparge watersolenoid (SN-0230-010) is normally closed (NC), and fitted with manual by-pass (HV-0230-
015, HV-0230-009 and HV-0230-014) allowing for failed operation. A flow sensor (FS-0230-001) monitors 
the integrity of the supply and the status of the solenoid and downstream pipework (i.e. passing or not 
passing flow). 
 
Grit Pump, PU-0230-011 
 
The grit pump discharge pipes are be fitted with a flow switch (FS-0230-011),which detect loss of flow in the 
pump at a delay (suggested initial setting: 3 sec) after the pump has started. This should activate an alarm 
and also isolate the pump motor. Alarm should be raised for pump over temperature and the motor isolated. 
 
 
Grit Washer, CLF-0240-011, SCY-0240-010 
 
The discharge screw is fitted with a loss of rotation sensor (SS-0240-010), which will provide a regular pulse 
to the control system. 
 
The grit washer water solenoid is supplied as normally open (NO) with no by-pass, with isolation valves to 
the four nozzles (HV-0240-010 to HV-0240-013). The valve board is also fitted with a flow gauge (FI-0240-
010), which is used in conjunction with the flow control valve (HV-0240-023) to adjust the flow rate to the 
nozzles. A flow sensor (FS-0240-010) monitors the integrity of the supply and the status of the solenoid and 
downstream pipework (i.e. passing or not passing flow). 
 
 
Motors should be monitored for over-temperature; the discharge screw drive should also be monitored for 
over torque (YS-0240-010). In addition to emergency stop buttons each motor should have an isolation lock 
within the motor control cabinet that can be tagged and locked. 
 
 
4.5 Interlocks 

 
The operation of the grit washer feed cycle (involving operation of solenoid valves and agitator) is 
interlocked with the grit pump cycle as above. If an alarm condition is raised that indicates the grit washer 
cannot accept grit (e.g. failure of either motor, loss of drive rotation signal, grit level at 100%), the grit pump 
should be isolated until the problem is rectified. A safety switch (ZSX-0240-020) is fitted to the grit washer 
inspection hatch that should isolate the stirrer motor on activation.  
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3. Secondary Screens 
The following information has been supplied by CST and relates to functionality of the three drum 
screens.  Refer also to Volume 1 for overall system integration. 
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4. Air Treatment Facility 
The following provides the functional description for the air treatment facility.   
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1 INTRODUCTION 

1.1 Scope of Document 
Queensland Urban Utilities has opted to construct an Odour Control Facility (OCF) for containment 
and treatment of odorous emissions from the primary treatment area of the new Goodna Wastewater 
Treatment Plant. 

This control philosophy document describes the basic requirements for process monitoring and control 
of the OCF. It is sometimes also known as the “Plain English Functional Specification” (PEFS), or the 
“Plain English Functional Design Statement”.  

It is intended for use either as, or in the preparation of, the detailed Functional Design Specification 
(FDS), used for development of the following: 

 Software configuration and programming. 
 Simulation and Factory acceptance testing (FAT). 
 Site acceptance testing. 

1.2 References 
Ref. 
No. 

Document Number Type Description 

1  GDSTP-24310-CON-0000 Document Contract for construction of odour control facility (incl. specifications) 

2  IW-GDSTP-4A-VEN-0800-
0200_P&ID, Rev P2 

Drawing Piping & Instrumentation Diagram 

 

1.3 Abbreviations and Definitions 
Abbreviation Meaning 

ACF Activated Carbon Filter 

AI Analogue Input 

AO Analogue Output 

AOF Alarming Off (disabled) 

BTF Biological Trickling Filter 

CHAZOP Control System Hazard and Operability Study 

DI Digital Input 

DO Digital Output 

DOL Direct On Line – referring to a drive starter configuration 

DN Nominal Pipe Diameter 

EU Engineering Units 

FCS Field Control Station 

FDS Functional Design Specification 

GRP Glass Reinforced thermosetting Plastic  

H2S Hydrogen sulphide 

I/O Inputs and Outputs (field control signals connected to the SCADA) 

IOP Input Open 

kW Kilowatt 

LCP Local Control Panel 

MCB Mains Circuit Breaker 

MLC Motor Load Centre 
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Abbreviation Meaning 

MSB Main Switch Board 

OCF Odour Control Facility (“1” designates this odour control facility in question) 

OMS Odour Management System 

OOP Output Open 

PID Standard controller algorithm, with Proportional, Integral and Derivative components 

PTA Primary Treatment Area 

SCADA Supervisory Control and Data Acquisition 

TBA To Be Advised 

VOC Volatile Organic Compound 

VSD Variable Speed Drive  

WWTP Wastewater Treatment Plant 

1.4 Document Conventions 

1.4.1 Parameter Descriptions 
Phrases in italics generally are complete or partial parameter descriptions, tabled subsequently in the 
relevant Control Parameters or Operator Selections subsection. For example the phrase “high-high 
alarm limits” in the sentence “…when the level exceeds the high or high-high alarm limits” refers to this 
description. 

1.4.2 Available and Unavailable 
“Available” is used throughout the document, describing whether or not a device or item of equipment 
is available for use by the automated software (sequences). The precise definition of this varies for 
different objects (VSDs, DOL motors, valves with limit switches, solenoid valves, analogue 
transmitters, level, pressure, temperature switches, etc.) but will generally involve the following: 

 For devices that have auto / manual mode switching functionality, the device must be in Auto. 
 For devices with Field / SCADA mode switching, the device must be switched to SCADA. 
 For devices with a “Faulty” (trip) input, this must be inactive. 
 Any open loop or out of range conditions and alarms (IOP, OOP) must be inactive. 
 Alarms Disabled functionality (AOF) must be reset (off). 

Generally a device is unavailable if interlocked – for specific details refer to the device interlock listed 
in the relevant section below. 

1.4.3 Active and Inactive 
Within the document “active” is used to describe states, for example the state of a switch. The term 
generally follows the naming of the object it describes. A flow switch (without the term high, low, no, 
etc.) is active when there is flow, inactive otherwise. A high level switch is active when the level is 
high, inactive, otherwise. A current, or unacknowledged alarm is active, an alarm that is no longer 
current and has been reset is inactive. 

Active and inactive should not be confused with the physical state of a field input, as this is dependent 
on the wiring. For example a high level switch may be on (1, true) while the level is normal, off (0, 
false) when high – or if there is a broken wire (fail safe wiring). 

1.4.4 Units of Time Parameters 
Time parameters listed in the various Control Parameters subsections generally have engineering 
units (EU) of seconds or minutes. These are shown as “S” and “M” respectively.  

Hours are shown as “h” (rather than the more conventional “hr”). 
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2 CONTROL SYSTEM OVERVIEW 

2.1 Standard Device and Instrument Descriptions 

2.1.1 Direct on Line Drive (DOL) 
 

Description Type Functionality 

SCADA Mode DI On: Drive switched to SCADA mode. Off: not  

Field Mode DI On: Drive switched to field mode. Off: not 

Drive Running DI On: Drive running. Off: Drive not available 

Drive Healthy DI On: Drive healthy. Off: Drive not available 

Drive Available DI On: Drive available. Off: Drive not available 

Reset DO On: Request Drive reset. Off: No action 

Run  DO On: Request Drive run. Off: Request drive stop 

 

2.1.2 Variable Speed Drive (VSD) 
 

Description Type Functionality 

SCADA Mode DI On: VSD switched to SCADA mode. Off: not  

Field Mode DI On: VSD switched to field mode. Off: not 

Drive Running DI On: VSD running. Off: VSD drive not available 

Drive Healthy DI On: VSD healthy. Off: VSD not available 

Drive Available DI On: VSD available. Off: VSD not available 

Reset DO On: Request VSD reset. Off: No action 

Run  DO On: Request VSD run. Off: Request VSD stop 

Speed Output AO VSD set point (4-20mA) 

 

2.1.3 Solenoid Valve (SV) 
 

Description Type Functionality 

Open Solenoid  DO On: Request valve open. Off: Request valve close 

This device type is also used for general DO only commands, alarm lights, dosing pumps, etc. 

2.2 Alarms 
SCADA alarms are configured with one of three importance levels, High, Medium and Auxiliary: 

 High: Emergency alarm. Very high risk to personnel, equipment, process or the 
environment. Immediate call out of Operator. 

 Medium High risk alarm. An emergency may result if no action is taken. Immediate action 
upon next working day. 

 Auxiliary Low risk alarm - notification only.  
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2.3 Start-up Procedure 
The following start up procedure applies to both initial commissioning and general start up upon a 
system shut down.  The start-up procedure detailed below refers to Mode 1A. For details of each 
operational mode, refer to Section 2.4. For initial commissioning, bacterial inoculation of the BTF 
media and acclimatisation has assumed to be achieved with the sump level and pH within the ‘Normal’ 
range. 

After a system shutdown, it is assumed that the BTF liquid sump volume has been isolated for less 
than one (1) week.  If the BTF liquid sump volume has been isolated for longer than one (1) week or 
emptied by more than two thirds (2/3) the original volume, re-seeding and inoculation will need to be 
carried out (refer OCF Operations and Maintenance Manual for details concerning re-seeding of the 
BTF). 

Prior to start up, all valves and dampers shall be in the following positions.  

Dampers / 
Valves 

Description 
Start up 
Position 

DMP-0800-010 BTF (ATU-0800-010) outlet OPEN 

DMP-0800-011 BTF (ATU-0800-010) bypass CLOSED 

DMP-0800-020 BTF (ATU-0800-010) inlet OPEN 

DMA-0800-050 ACF (ATU-0800-050) outlet OPEN 

DMA -0800-051 ACF (ATU-0800-050) inlet OPEN 

DMA -0800-060 ACF (ATU-0800-060) outlet CLOSED 

DMA -0800-061 ACF (ATU-0800-060) inlet CLOSED 

DMA -0800-080 FAN-0800-081 inlet OPEN 

DMA -0800-081 ACF bypass CLOSED 

DMA -0800-082 FAN-0800-082 inlet OPEN 

DMA -0800-083 FAN-0800-081 outlet OPEN 

DMA -0800-084 FAN-0800-082 outlet OPEN 

HV-0800-001 PU-0800-001 inlet isolation valve OPEN 

HV-0800-002 PU-0800-002 inlet isolation valve OPEN 

HV-0800-003 PU-0800-001 outlet isolation valve OPEN 

HV-0800-004 PU-0800-002 outlet isolation valve OPEN 

HV-0800-005 PU-0800-011 drain valve CLOSED 

HV-0800-006 PU-0800-012 drain valve CLOSED 

HV-0800-007 Recirculation pressure gauge (PG-0800-012) isolation valve OPEN 

HV-0800-008 Water supply isolation valve OPEN 

HV-0800-009 BTF Intermediate differential pressure sample port isolation valve OPEN 

HV-0800-010 Hose reel isolation valve CLOSED 

HV-0800-011 Upper differential pressure sample port isolation valve OPEN 

HV-0800-012 Lower differential pressure sample port isolation valve OPEN 

HV-0800-013 BTF upper bed nutrient dosing isolation valve OPEN 

HV-0800-016 BTF level gauge isolation valve OPEN 

HV-0800-017 PU-0800-011 inlet isolation valve OPEN 

HV-0800-018 PU-0800-011 outlet isolation valve OPEN 

HV-0800-019 PU-0800-012 inlet isolation valve OPEN 

HV-0800-020 PU-0800-012 outlet isolation valve OPEN 

HV-0800-021 Nutrient dosing tank level gauge OPEN 
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Dampers / 
Valves 

Description 
Start up 
Position 

HV-0800-022 Nutrient dosing tank level gauge OPEN 

HV-0800-023 Nutrient dosing make-up water supply  CLOSED 

HV-0800-024 SN-0800-011 bypass valve CLOSED 

HV-0800-030 BTF Nutrient dosing inlet valve OPEN 

HV-0800-031 Bioscrubber drain valve CLOSED 

HV-0800-032 Upper bed spray header isolation valve CLOSED 

HV-0800-033 SN-0800-011 inlet isolation valve OPEN 

HV-0800-034 SN-0800-011 outlet isolation valve OPEN 

HV-0800-035 SN-0800-012 inlet isolation valve OPEN 

HV-0800-036 Bottom bed spray header isolation valve OPEN 

HV-0800-037 BTF recirculation diaphragm valve OPEN 

HV-0800-038 SN-0800-012 outlet isolation valve OPEN 

HV-0800-039 SN-0800-012 bypass valve CLOSED 

HV-0800-040 BTF pH loop sample valve CLOSED 

HV-0800-041 BTF pH loop main isolation valve OPEN 

HV-0800-042 BTF pH loop inlet isolation valve OPEN 

HV-0800-043 BTF pH analyser 1 (AIT-0800-011) isolation valve OPEN 

HV-0800-044 BTF pH loop outlet isolation valve OPEN 

HV-0800-046 BTF pH analyser 2 (AIT-0800-012) isolation valve OPEN 

HV-0800-047 BTF recirculation suction isolation valve OPEN 

HV-0800-048 BTF recirculation isolation valve OPEN 

HV-0800-051 Duct drain system CLOSED 

HV-0800-052 Duct drain system CLOSED 

HV-0800-053 Duct sampling point CLOSED 

HV-0800-054 Stack discharge system OPEN 

HV-0800-071 Inlet H2S analyser (AIT-0800-010) isolation valve OPEN 

HV-0800-074 Safety shower isolation valve OPEN 

HV-0800-075 Duct sampling point CLOSED 

HV-0800-077 Safety shower isolation valve OPEN 

HV-0800-078 Duct sampling point CLOSED 

HV-0800-079 Stack inlet H2S analyser (AIT-0800-090) isolation valve OPEN 

HV-0800-080 Stack discharge drain CLOSED 

HV-0800-085 Fan 1 (FAN-0800-081) drain OPEN 

HV-0800-086 Fan 2 (FAN-0800-082) drain OPEN 

HV-0800-093 Carbon vessel 2 upper bed pressure sample port  OPEN 

HV-0800-094 Carbon vessel 1 upper bed pressure sample port OPEN 

HV-0800-096 Carbon vessel 1 intermediate pressure sample port OPEN 

HV-0800-097 Carbon vessel 1 lower bed pressure sample port OPEN 

HV-0800-098 Carbon vessel 1 drain valve CLOSED 

HV-0800-100 Carbon vessel 2 intermediate pressure sample port OPEN 

HV-0800-101 Carbon vessel 2 lower bed pressure sample port OPEN 

HV-0800-102 Carbon vessel 2 drain valve CLOSED 

HV-0800-108 BTF outlet H2S analyser (AIT-0800-001) isolation valve OPEN 
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The detailed control logic for automatic start up of the various subsystems is described as follows:  

1. Select dosing pumps to be operational or not operational on the SCADA [MANUAL].  SCADA 
graphics to provide template stating that if service water make up is available for water supply, 
dosing system should not be made operational.  If potable water is available for water supply, 
then the dosing system should be made operational. The operator needs to know this and turn 
the dosing system on or off accordingly. 

2. If the dosing pump system is not operational (as selected through SCADA as per item 1 
above), neglect step 7 of the start up procedure. [AUTO] 

3. If the dosing pump system is operational (as selected through SCADA as per item 1), proceed 
to step 4 of the start up procedure. [AUTO] 

4. The SCADA will check if the sump level of the BTF is higher than the “Low” level set point. If 
so, one of the recirculation pumps (duty) shall start for each bio-scrubber. [AUTO] 

5. If the sump level is lower than the “Low” level condition, then SN-0800-011 will open until the 
sump level is above the “Low” level condition.  Once the level exceeds the ‘Low” level 
condition, the duty recirculation pump shall then start. [AUTO] 

6. If the sump level is higher than the “High High” level condition, the OCF shall not start (i.e. the 
start up operating procedure shall stop) [AUTO].  Manual intervention is required to address 
the high level condition. 

7. The SCADA will check if the level of nutrient solution is higher than the “Low” level set point. If 
so, one of nutrient pumps (duty) will start in accordance with the operating duration set (refer 
Section 3.1.7.2).  Proceed to step 8 regardless of whether the dosing time duration has been 
completed or not.  If the level is lower than the ‘Low” condition, stop the start up procedure 
(shutdown recirculation pumps) [AUTO].  Manual refill of the nutrient tank is required. 

8. The SCADA will check that each temperature switch on each ACF is available and that there 
are no alarms current. If not, the OCF shall not start (i.e. the start up operating procedure shall 
stop). [AUTO] 

9. Provided that a recirculation pump is operating, one of the fans (duty) will start after 60 
seconds. [AUTO] 

10. The heater will then be required to start providing the conditions detailed in Section 3.1.4.8 are 
met. [AUTO] 

11. The solenoid valve for the BTF top bed (SN-0800-012) will open in accordance with the 
operating duration set (Refer Section 3.1.7.2). [AUTO] 

The start up sequence has been completed and the system will now operate according to the 
normal operating set-points and controls as detailed in the following sections. 

 

2.4 Operational Modes 
To simplify the operation of the OCF, a number of operational modes have been introduced. These 
modes shall be displayed on the SCADA system for selection by the plant operators, and configured 
within the PLC. Note that manual operation of the flow control dampers and valves will be required 
(refer to O&M manual for valve/damper positioning in each operational mode). This should be 
completed after the selection of the operating mode is made on the SCADA system. Refer to Section 
3.1.5 for full details of the alarms configured for the OCF. 

2.4.1 Mode 1A 
In Mode 1A, the BTF (ATU-0800-010) and ACF1 (ATU-0800-050) are online while ACF2 (ATU-0800-
060) is offline. To achieve this mode of operation, the alarms given in the table below shall be 
suppressed in the SCADA/PLC.  
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Source Alarm 

PDT-0800-060 OCF ACF 2 differential pressure high 

PDT-0800-060 OCF ACF 2 differential pressure low 

TS-0800-060 ACF 2 bed 1 temperature high 

TS-0800-061 ACF 2 bed 2 temperature high 

2.4.2 Mode 1B 
In Mode 1B, the BTF (ATU-0800-010) and ACF2 (ATU-0800-060) are online while ACF1 (ATU-0800-
050) is offline. To achieve this mode of operation, the alarms given in the table below shall be 
suppressed in the SCADA/PLC.  

Source Alarm 

PDT-0800-050 OCF ACF 1 differential pressure high 

PDT-0800-050 OCF ACF 1 differential pressure low 

TS-0800-050 ACF 1 bed 1 temperature high 

TS-0800-051 ACF 1 bed 2 temperature high 

2.4.3 Mode 2A 
In Mode 2A, ACF1 (ATU-0800-050) is online while BTF (ATU-0800-010) and ACF2 (ATU-0800-060) 
are offline. To achieve this mode of operation, the recirculation pumps (PU-0800-011 and PU-0800-
012) and dosing pumps (PU-0800-001 and PU-0800-002) should be shutdown and water supply 
solenoid valves (SN-0800-011 and SN-0800-012) closed as per procedures detailed in the O&M 
manual. Please note that the operating mode should be selected on the SCADA system before any 
equipment items are shutdown in the field. Once Operating Mode 2A has been selected, the alarms 
given in the table below shall be suppressed in the SCADA/PLC.  

Source Alarm 

PDT-0800-060 OCF ACF 2 differential pressure high 

PDT-0800-060 OCF ACF 2 differential pressure low 

TS-0800-060 ACF 2 bed 1 temperature high 

TS-0800-061 ACF 2 bed 2 temperature high 

FIT-0800-013 OCF BTF recirculation pump 1 low flow 

FIT-0800-013 OCF BTF recirculation pump 2 low flow 

FIT-0800-013 OCF1 BTF recirculation flow high 

PU-0800-011 

PU-0800-012 

No recirculation pump available 

PDT-0800-010 OCF BTF differential pressure high 

PDT-0800-010 OCF BTF differential pressure low 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH high 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH low 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH discrepancy alarm 

FS-0800-010 OCF BTF pH bypass line low flow 

LIT-0800-010 OCF BTF sump level high-high 

LIT-0800-010 OCF BTF sump level high 

LIT-0800-010 OCF BTF sump level low 

LIT-0800-010 OCF BTF sump level low-low  
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Source Alarm 

LIT-0800-001 OCF nutrient tank level high 

LIT-0800-001  OCF nutrient tank level low 

LIT-0800-001 OCF nutrient tank level low-low 

FS-0800-001 OCF BTF dosing pump 1 low flow 

FS-0800-002 OCF BTF dosing pump 2 low flow 

PU-0800-001 

PU-0800-002 

No BTF dosing pump available 

2.4.4 Mode 2B 
In Mode 2B, ACF2 (ATU-0800-060) is online while BTF (ATU-0800-010) and ACF1 (ATU-0800-050) 
are offline. To achieve this mode of operation, the recirculation pumps (PU-0800-011 and PU-0800-
012) and dosing pumps (PU-0800-001 and PU-0800-002) should be shutdown and water supply 
solenoid valves (SN-0800-011 and SN-0800-012) closed as per procedures detailed in the O&M 
manual. Please note that the operating mode should be selected on the SCADA system before any 
equipment items are shutdown in the field. Once Operating Mode 2B has been selected, the alarms 
given in the table below shall be suppressed in the SCADA/PLC.  

Source Alarm 

PDT-0800-050 OCF ACF 1 differential pressure high 

PDT-0800-050 OCF ACF 1 differential pressure low 

TS-0800-050 ACF 1 bed 1 temperature high 

TS-0800-051 ACF 1 bed 2 temperature high 

FIT-0800-013 OCF BTF recirculation pump 1 low flow 

FIT-0800-013 OCF BTF recirculation pump 2 low flow 

FIT-0800-013 OCF1 BTF recirculation flow high 

PU-0800-011 

PU-0800-012 

No recirculation pump available 

PDT-0800-010 OCF BTF differential pressure high 

PDT-0800-010 OCF BTF differential pressure low 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH high 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH low 

AIT-0800-011 

AIT-0800-012 

OCF BTF pH discrepancy alarm 

FS-0800-010 OCF BTF pH bypass line low flow 

LIT-0800-010 OCF BTF sump level high-high 

LIT-0800-010 OCF BTF sump level high 

LIT-0800-010 OCF BTF sump level low 

LIT-0800-010 OCF BTF sump level low-low  

LIT-0800-001 OCF nutrient tank level high 

LIT-0800-001  OCF nutrient tank level low 

LIT-0800-001 OCF nutrient tank level low-low 

FS-0800-001 OCF BTF dosing pump 1 low flow 

FS-0800-002 OCF BTF dosing pump 2 low flow 

PU-0800-001 

PU-0800-002 

No BTF dosing pump available 
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2.4.5 Mode 3 
In Mode 3, BTF (ATU-0800-010) is online while ACF1 (ATU-0800-050) and ACF2 (ATU-0800-060) are 
offline. To achieve this mode of operation, the alarms given in the table below shall be suppressed in 
the SCADA/PLC.  

Source Alarm 

PDT-0800-050 OCF ACF 1 differential pressure high 

PDT-0800-050 OCF ACF 1 differential pressure low 

PDT-0800-060 OCF ACF 2 differential pressure high 

PDT-0800-060 OCF ACF 2 differential pressure low 

TS-0800-050 ACF 1 bed 1 temperature high 

TS-0800-051 ACF 1 bed 2 temperature high 

TS-0800-060 ACF 2 bed 1 temperature high 

TS-0800-061 ACF 2 bed 2 temperature high 

2.5 Shutdown Procedure  
Complete shutdown of the OCF system in Auto mode is achieved through the SCADA system.  Once 
this is activated, the extractions fans, re-circulation pumps, heater and nutrient dosing system will 
shutdown. Refer to Section 3.1.4.8 for fan shutdown sequence. 

Pumps and fans can be isolated by switching off units via local field control stations. 

2.6 Alarm Reset Procedure  
Reset of the individual OCF alarms in Auto mode is achieved through the SCADA system. 

2.7 Response after a Power Outage 
After a power outage, the OCF equipment is restarted automatically with equipment states identical to 
that which was prior to the power outage.  

 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 764 of 893



 

FUNCTIONAL DESIGN SPECIFICATION 
Goodna Sewage Treatment Plant - Odour Control Facility 

Contract No:  GDSTP-24310-CON-0000 

 

Aromatrix Ref. No.: P-11-003-D003, Rev A 

Date: 3 May 2012 

 Page: 10 

 

   

 

3 ODOUR MANAGEMENT SYSTEM 

3.1 Odour Control Facility 

3.1.1 Overview 
An Odour Control Facility (OCF) extracts and treats odours from the various PTA process units (PTA 
inlet chamber, screenings channels, grit removal chambers, screw wash presses, grit classifiers, 
screenings and grit bins). It consists of the following stages. 

 Biological Trickling Filter (BTF), also referred to as the Bioscrubber 

 Two (duty / standby) Educt Fans with air heater 

 Two (duty / standby) Activated Carbon Filters (ACFs) 

 Stack 

During normal operation, the stages operate in series. Bypass ductwork allows the BTF and ACF to be 
bypassed during maintenance periods (manual operation).  

The facility is intended to operate continuously. For short periods and for maintenance it may be shut 
down but should be re-started as soon as possible. 

BTF 
Contaminated air is drawn through the associated ductwork and enters the base of the BTF. It then 
flows upwards through two packed beds.  

The packing in the lower bed is irrigated with liquor pumped from the column sump. Components of 
the inlet gas such as hydrogen sulphide (H2S), dimethyl sulphide (DMS), ammonia (NH3) and other 
odorous compounds are absorbed into the liquor which forms a film on the surface of the packing. 
Within the liquid film and attached to the packing is the bio-film, a layer of active micro-organisms 
forming a biological community. These micro-organisms cause the absorbed components to be 
biologically oxidized. A by-product of the oxidation process is a dilute sulphuric acid (H2SO4).  

The packing in the upper bed also contains active micro-organisms that serve to further extract 
components from the air. However, these organisms are more susceptible to the acid conditions in the 
lower bed, hence the bed is irrigated with makeup water rather than sump liquor. 

As a result of the build up of by-products, a proportion of the liquor needs to be purged from the BTF 
to remove biological material and to maintain optimum conditions for biological activity. Make up water 
is added to the BTF to replace the evaporative and purging losses.  

A combined buffer and nutrient solution is also added to enhance biological performance. 

Fans 
The educt fans operate between the BTF and the ACF to maintain the BTF under a constant negative 
pressure, minimizing fugitive emissions. The fans operate in a duty / standby arrangement. 

Heater 
Between the fans and ACF, the air passes through a heater to reduce relative humidity. This is 
undertaken to maximize the performance of the carbon with respect to VOC removal and to improve 
carbon life and capacity by reducing the amount of moisture directly adsorbed. 

ACFs 

Partially treated air from the BTF is passed through either of two ACFs which operate in a duty / 
standby arrangement, where non-soluble VOCs and residual odorous compounds, which cannot be 
removed by the BTF, are adsorbed onto the carbon and removed from the gaseous phase. The dual 
bed structure of the ACF provides an increased cross sectional area without increasing the filter 
diameter. 
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Stack 

Once the air leaves the ACF, it is discharged to atmosphere via the discharge stack. 

3.1.2 Equipment and Instruments 
3.1.2.1 Equipment 

Tag No. Description Comments 

FAN-0800-081 Fan 1  VSD 

FAN-0800-082 Fan 2  VSD 

PU-0800-011  BTF recirculation pump 1 DOL 

PU-0800-012   BTF recirculation pump 2 DOL 

HTR-0800-050  Heater 1 DOL  

DI high-high temp (>65 ºC) 

DI heater running 

DI ammeter 

PU-0800-001  Nutrient tank dosing pump 1 SV 

PU-0800-002 Nutrient tank dosing pump 2 SV 

SN-0800-011  BTF make up water valve (bottom bed) SV  

SN-0800-012  BTF make up water valve (top bed) SV 

DMP-0800-020 BTF inlet damper Not connected to SCADA 

DMP-0800-011 BTF bypass damper Not connected to SCADA 

DMP-0800-010 BTF outlet damper Not connected to SCADA 

DMA -0800-080 Fan 1 inlet damper Not connected to SCADA 

DMA -0800-083 Fan 1 outlet damper Not connected to SCADA 

NRV-0800-081 Fan 1 non return damper Not connected to SCADA 

DMA -0800-082 Fan 2 inlet damper Not connected to SCADA 

DMA -0800-084 Fan 2 outlet damper Not connected to SCADA 

NRV-0800-082 Fan 2 non return damper Not connected to SCADA 

DMA -0800-051 ACF 1 inlet damper Not connected to SCADA 

DMA -0800-061 ACF 2 inlet damper Not connected to SCADA 

DMA -0800-081 ACF bypass damper Not connected to SCADA 

DMA -0800-050 ACF 1 outlet damper Not connected to SCADA 

DMA -0800-060 ACF 2 outlet damper Not connected to SCADA 

STR-0800-011 Recirculation pump 1 suction strainer Not connected to SCADA 

STR-0800-012 Recirculation pump 2 suction strainer Not connected to SCADA 

VPR-0800-001 Make-up water pressure reduction valve Not connected to SCADA 

EXH-0800-090 Exhaust stack Not connected to SCADA 

ATU-0800-010 Bioscrubber (BTF) Not connected to SCADA 

ATU-0800-050 Activated Carbon Filter 1 (ACF1) Not connected to SCADA 

ATU-0800-060 Activated Carbon Filter 2 (ACF2) Not connected to SCADA 

SIL-0800-080 Fan 1 inlet silencer Not connected to SCADA 

SIL-0800-081 Fan 1 outlet silencer Not connected to SCADA 

SIL-0800-082 Fan 2 inlet silencer Not connected to SCADA 

SIL-0800-083 Fan 2 outlet silencer Not connected to SCADA 

SSH-0800-001 Safety Shower Not connected to SCADA 

TK-0800-001 Nutrient Storage Tank Not connected to SCADA 
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3.1.2.2 Instrumentation 

Tag No. Description Comments 

AIT-0800-010 Inlet H2S analyser 0 – 200 ppm 

AIT-0800-001 BTF outlet H2S analyser 0 – 10 ppm 

AIT-0800-090 Stack outlet analyser 0 – 90 ppb 

AIT-0800-004 TVOC meter 0 – 100 ppm (Portable unit) 

AIT-0800-011 BTF pH analyser 1 0 – 14 

AIT-0800-012 BTF pH analyser 2 0 – 14 

LIT-0800-010 BTF sump level transmitter 0.00 – 5.00 m 

FIT-0800-013 BTF recirculation flow meter 0 – 40 m3/hr 

SN-0800-012 BTF water supply solenoid valve (top bed) N/A 

SN-0800-011 BTF water supply solenoid valve (bottom bed) N/A 

FS-0800-011 BTF water supply flow gauge (bottom bed) c/w low flow switch 100 – 1,000 L/hr 

FS-0800-012 BTF water supply flow gauge (top bed) c/w low flow switch  100 – 1,000 L/hr 

FS-0800-010 BTF pH bypass line flow gauge c/w low flow switch 50 – 500 L/hr 

LG-0800-010 BTF sight (level) tube N/A 

PG-0800-012 BTF recirculation system pressure gauge 0 – 250 kPa 

PDT-0800-010 BTF differential pressure transmitter 0 – 2,000 Pa 

PDT-0800-050 ACF 1 differential pressure transmitter 0 – 2,000 Pa 

PDT-0800-060 ACF 2 differential pressure transmitter 0 – 2,000 Pa 

TG-0800-050 / 
TS-0800-050 

ACF 1 bed 1 high temperature switch 0 – 100 °C 

TG-0800-051 / 
TS-0800-051 

ACF 1 bed 2 high temperature switch 0 – 100 °C 

TG-0800-060 / 
TS-0800-060 

ACF 2 bed 1 high temperature switch 0 – 100 °C 

TG-0800-061 / 
TS-0800-061 

ACF 2 bed 2 high temperature switch 0 – 100 °C 

LIT-0800-001 Nutrient tank level transmitter 0.00 – 5.00 m 

LG-0800-001 Nutrient tank sight (level) tube N/A 

FS-0800-001 Nutrient pump 1 flow switch 1 = flow, 0 = no flow 

FS-0800-002 Nutrient pump 2 flow switch 1 = flow, 0 = no flow 

TS-0800-052 Heater thermostat 0 – 85 °C 

TS-0800-053 Heater high temperature switch 0 – 110 °C 

FS-0800-081 Fan 1 low flow switch 0 – 10,000 m3/hr 

FS-0800-082 Fan 2 low flow switch 0 – 10,000 m3/hr 

PS-0800-001 Safety shower pressure switch 1 = no flow, 0 = flow 

FIT-0800-090 Discharge Air flow meter 0 – 15000 m3/hr 

LS-0800-100 Bund Level Switch Not Aromatrix Scope 

Notes: Excludes valves and other liquid pipework fittings. 

3.1.3 Non Electrical Control 
The BTF has manually adjusted inlet, outlet and bypass dampers (c/w hand wheel). Similarly the fans 
have manually adjusted inlet and outlet (“isolation”) dampers. These are used to isolate and bypass 
the relevant units when required, for maintenance and repairs and must be correctly set before the 
plant is operated. These dampers are not under the control of the SCADA and there is no position 
feedback. 
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3.1.4 SCADA Automatic Control 
3.1.4.1 BTF Analysers 
Analyser AIT-0800-010 monitors the H2S level at the BTF inlet. A high level alarm is generated if the 
concentration exceeds the operator set limit.  A low level alarm is generated if the concentration is 
below the operator set limit. 

Analyser AIT-0800-001 monitors the H2S level at the BTF outlet (after the fans). A high level alarm is 
generated if the concentration exceeds the operator set limit.  

Stack outlet analyser AIT-0800-090 monitors the H2S level at the stack inlet.  A high and a high high 
level alarm is generated if the concentration exceeds the operator set limits. 

 

3.1.4.2 BTF Liquor Recirculation  
Scrubbing liquor is recirculated over the lower packed bed in the BTF by two pumps, PU-0800-011 & 
PU-0800-012, operating in a duty/standby arrangement with auto-change over on pump failure or on 
time. 

Duty change over occurs if selected by the operator and automatically if the duty unit becomes 
unavailable and the standby is available. 

At least one pump must be available for the BTF to run. If at least one pump is available, the pump will 
run continuously until it is shutdown and is made unavailable or duty changeover occurs. If neither 
pump is available a “no recirculation pump available” high priority alarm is generated and the BTF 
shutdown. In this event, the BTF needs to be isolated from the air stream within 4 hours to prevent the 
media drying out, subsequently killing the bacteria. The inlet and outlet dampers can be closed and 
the bypass damper opened manually to bypass air flow around the BTF. 

The scrubbing liquor flow rate is measured by the BTF recirculation flow meter. The flow rate is 
controlled by varying the speed of the (VSD equipped) duty pump using a PID controller to adjust the 
flow to match the BTF recirculation flow set point. The controller output and hence pump speed set 
point is limited between the BTF recirculation pump minimum speed and the BTF recirculation pump 
maximum speed limits for the pump, e.g. 60 % (30 Hz) and 100 % (50 Hz).  

The pumps are not fitted with dedicated flow switches for low flow protection. Instead the flow meter is 
used. While a pump is running, if the flow is below the low alarm limit, a BTF recirculation flow low 
alarm is generated, the pump shutdown and made unavailable. The low flow alarm is disabled during 
start-up, by the BTF flow start-up alarm delay time to allow flow to be established. During shutdown, 
immediately the drive is asked to stop, and while the flow meter is unavailable (removing flow 
protection). 

A high flow alarm is generated any time the flow is above the BTF recirculation flow high alarm. 

The recirculation pumps are also interlocked and made unavailable when the “BTF sump level low-
low” alarm is active.  

Differential pressure transmitter PDT-0800-010 measures the pressure drop across each media bed. 
A high differential pressure alarm is generated if the pressure exceeds the high differential pressure 
limit while either pump and either fan are running. A low differential pressure alarm is generated if the 
pressure drops below the low differential pressure limit while either pump and either fan are running. 

 

3.1.4.3 BTF pH 
Analysers AIT-0800-011 and AIT-0800-012 measure the pH of the BTF scrubbing liquor in a control / 
validation arrangement.  Selection of the probe used for control and validation purposes is 
interchangeable, and is selected by the operator through the SCADA.  The device signal from the 
validation probe will be directed to the SCADA system and used to compare the output from the 
control probe. 
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In the event that the two probe signals are more than a set pH apart for a set period of time (refer 
Section 3.1.7.2), the SCADA will: 

1. Fail the faulty probe (if the control system is able to determine which probe has failed (e.g. 
signal out of range), raise a pH discrepancy alarm and continue to control on the remaining 
probe; 

2. If the faulty probe cannot be identified, raise a pH discrepancy alarm and continue to operate 
the solenoid valve (SN-0800-011) based on the average of the last valid 15 minute block of 
readings (disregard any data deemed to be faulty). 

The SCADA shall incorporate a ‘Calibration Mode’ for the probes.  Once initiated, this probe reading 
shall be ignored during calibration and the remaining in-service probe used for control.  Once 
completed and the ‘Calibration Mode’ cancelled, both probes shall again be used for control and 
validation selection. 

Both probes are fed with a stream that branches off the high pressure side of the recirculation pipe 
work. The stream passes through both probe housings and then returns to the recirculation line prior 
to it entering the BTF.  

Low and high pH alarms (by the controlling pH probe) are generated if the pH falls outside the low and 
high limits. The alarms are disabled when no recirculation pump is running and during pump start-up. 
The BTF pH alarm delay time determines the delay period after start-up before the alarms are 
enabled. 

Start-up of the odour control system is not permitted if both pH signals are unavailable. However, the 
system may start if at least one probe is available, then after the start-up sequence is completed, the 
procedure for a high pH probe discrepancy shall occur (i.e. fail faulty probe, raise pH discrepancy 
alarm and continue to control on the remaining probe). Once started, operation continues even if the 
pH meter becomes unavailable. 

A flow gauge/switch is installed on the pH bypass line to ensure the minimum flow rate is achieved. A 
low flow alarm is generated if the flow drops below the operator set limit. If a low flow alarm is 
generated, the pH analysers remain available and the system does not shut down. 

 

3.1.4.4 BTF Sump Level Control 
OCF BTF sump level transmitter LIT-0800-010 measures the liquor level in the BTF sump and 
controls filling, along with the measured liquor pH. Filling occurs by opening the BTF make up water 
valve SN-0800-011. 

Start-up of the odour control system should not be permitted if the level transmitter is unavailable, but 
once started, operation is to continue even if the level transmitter becomes unavailable. 

Filling is determined primarily by pH. As adsorption progresses, the liquor becomes more acidic, 
lowering the pH. Once it reaches the OCF BTF pH low control limit, filling is started. As water is added 
and circulated the liquor is diluted and the pH rises. Filling normally ends once the pH exceeds the 
OCF BTF pH high control limit. 

The sump is equipped with a liquor overflow line, positioned towards the top end of the “normal” level 
band (between low and high alarm limits). Once this level is reached excess liquor overflows from the 
sump to the drain and the level should not rise significantly further.  

If the level reaches the OCF BTF sump level high alarm limit, overflow is not matching inflow and a 
level high (Medium priority) alarm is generated. If filling is in progress and the pH is above the OCF 
BTF pH low control limit (start fill trigger point), it stops, even if the pH is still below the OCF BTF pH 
high control limit (stop filling trigger point). However, filling proceeds if the pH is below the OCF BTF 
pH low control limit. Similarly, filling is started, even if the level is above the OCF BTF sump level high 
alarm limit, once the pH drops to the OCF BTF pH low control limit 

If the level reaches the OCF BTF sump level high-high alarm limit, there is a danger of flooding the 
filter. A level high-high (High priority) alarm is generated and filling stops, regardless of pH. The 
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recirculation pumps are interlocked and do not run again until the level drops below the high-high 
alarm limit and the interlocks are reset. 

If the level drops below the OCF BTF sump level low alarm limit, there is insufficient water in the 
sump. A level low (Medium priority) alarm is generated and filling is started, as long as the pH does 
not exceed the high alarm limit (if pH exceeds the high alarm limit, this is more serious than the low 
level limit and filling does not start). If triggered by level, filling is stopped again once the level rises 
above the OCF BTF sump level low alarm limit (inclusive of level hysteresis), that is, once the level is 
back in the normal range. 

If the level drops below the OCF BTF sump level low-low alarm limit, there is a severe shortage of 
water in the sump. A level low-low level (High priority) alarm is generated and filling is started, 
regardless of pH (if not already running). The recirculation pumps are stopped and interlocked until the 
level rises above the low-low alarm limit. 

Valve SN-0800-011 is configured for fail closed operation. Opening and closing BTF make up water 
valve SN-0800-011 for different zones of operation is summarised below.  

 (For transitions acting as trigger points to open or close the valve, there is an in-built dead band that 
implements hysteresis to prevent hunting.) 

 pH (note 3) 

Low Alarm 
Limit (pH 1.2) 

Low Control 
Limit (pH 1.8) 

Normal  
(pH 1.8 – 2.6) 

High Control 
Limit (pH 2.6) 

High Alarm 
Limit (pH 3.2) 

 

 

 

 

Level 
(note 
4) 

High-High Alarm Limit 
(980 mm) 

Close Close Close Close Close 

High Alarm Limit (880 
mm) 

Open Open Close Close Close 

Normal (includes 
Overflow)  
(300 – 880 mm) 

Open Open pH - Note 1 

Level – Note 2 

Close Close 

Low Alarm Limit  
(300 mm) 

Open Open Open Open Close 

Low- Low Alarm Limit 
(200 mm) 

Open Open Open Open Open 

Notes 
1. When moving across pH zones the valve remains in the state it was in when entering this zone, 

i.e. if moving from pH, low control limit, to pH normal, the valve remains open until it enters the pH 
high control limit zone. 

2. When moving across level zones the valve closes when entering this zone, i.e. if moving from the 
low alarm limit it closes, if moving from the high alarm limit it closes (remains closed). 

3. If the pH meter is unavailable (failed, out of service, out of range) opening and closing the valve 
depends only on level (all open or closed requirements based on pH are ignored). 

4. If the level meter is unavailable (failed, out of service, out of range) opening and closing the valve 
depends only on pH (all open or closed requirements based on level are ignored). 

3.1.4.5 BTF Upper Bed Irrigation 
The BTF upper bed operates at a higher pH (4 - 7) than the lower bed (1 - 3) and is irrigated 
periodically with make-up water using BTF spray water solenoid valve SN-0800-012 to keep it moist. 
Valve SN-0800-012 is configured for fail closed operation. 

The operator specifies the upper bed irrigation time and the upper bed delay time. The valve is cycled 
between open and closed, according to these times. 
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3.1.4.6 BTF Nutrient Solution Storage 
BTF nutrient solution for dosing into the BTF is stored in a 430 L tank, TK-0800-001. The tank is filled 
manually, with solution prepared as a powder and then made up through water addition prior to use. 

OCF1 nutrient tank level transmitter LIT-0800-001 measures the level in the tank and is used to 
generate the following level alarms. 

 High - shows the tank is full. 

 Low - acts as a reminder to re-order nutrient to fill the tank. 

 Low-low - interlocks the dosing pumps and shuts down dosing. 

3.1.4.7 BTF Nutrient Solution Dosing 
While the BTF is in operation, the nutrient solution is periodically dosed into the BTF sump by nutrient 
dosing pumps PU-0800-001 and PU-0800-002, operating in a duty/standby arrangement.  

Duty change over occurs if selected by the operator and automatically if the duty pump becomes 
unavailable and the standby is available. 

If neither pump is available a medium priority “no nutrient dosing pump available” alarm is generated. 
At least one pump must be available for BTF to start-up, but once started operation continues, even if 
both pumps become unavailable. 

The pumps are fitted with dedicated flow switches (FS-0800-001 and FS-0800-002) for low flow 
protection. If the relevant switch is inactive while the pump is running (delayed by the Dosing pump 
flow alarm delay time) a “pump low flow” alarm is generated and the pump shutdown and made 
unavailable. 

The operator specifies a dosing interval and duration. When BTF starts the duty dosing pump runs. At 
the end of the specified duration the pump stops. At the end of the specified interval the process is 
repeated.  

If potable water is used as the water supply source, then nutrient dosing is required.  If suitable 
reclaimed water is available, then nutrient dosing may not be required.  The SCADA shall allow 
nutrient dosing to be turned off or on.  If selected to operate, the dosing pumps and nutrient tank level 
sensor shall operate as described above.  If selected not to operate, the pumps shall not operate and 
all alarms associated with this system shall be suppressed. 

3.1.4.8 Educt Fans 
OCF educt fans 1 and 2 (FAN-0800-081 and FAN-0800-082) extract odorous air through the field 
ductwork for treatment by the OCF. 

The fans are driven by VSDs. The fan speed is controlled through a PID loop from airflow meter FIT-
0800-090 or adjusted by the operator. The OCF fan speed parameter determines the fan speed and 
can be adjusted by the operator to change this value if required.  

Each fan operates with a dedicated self-actuating outlet non-return damper; NRD-0800-081 for fan 1 
and NRD-0800-082 for fan 2. Each fan – non-return damper combination acts as a single entity or “fan 
unit”. The non-return damper prevents back flow of air through the standby fan as a result of the 
operation of the duty unit.  

The fan units operate in a duty / standby arrangement. Duty changeover occurs on an operator 
selectable time basis and automatically if the duty fan unit becomes unavailable and the standby is 
available. Designation of the duty unit is controlled by the duty arbiter and is based on the operational 
run hours of each unit. 

If neither fan unit is available a “no extraction fan unit available”, high priority alarm is generated and 
OCF1 shutdown. At least one fan unit must be available for OCF1 to start-up. 
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Fan duty/stand-by changeover 

Fan duty/stand-by changeover is achieved as follows: 

 Duty fan unit shutdown 
o Turn off heater 
o Wait for OCF Air heater off delay time 
o Set fan speed to 0 and stop fan 
o Wait for OCF fan run down time 

 Standby unit start 
o Start the fan and set the speed to the required value. 
o Wait for the OCF1 fan start up time. 
o Turn on heater - wait for the Air heater on delay time 

When changing duty between fan units, the duty fan unit should shutdown fully first before the standby 
unit is started. There shall be no time delay between the shutdown of the duty unit and the start of the 
standby unit. 

 

Fan unit shutdown 
Fan unit shutdown is as follows. 

 Duty fan unit shutdown 
o Turn off heater 
o Wait for OCF Air heater off delay time 
o Set fan speed to 0 and stop fan 
o Wait for OCF fan run down time 

Once this procedure has been completed, the fan unit has been shutdown. 

 

3.1.4.9 Air Heater 
An inline heater unit (HTR-0800-050) is located immediately upstream of the extraction fans. The 
heater is switched on by the PLC (via relay R-6) to heat the air in order to reduce the relative humidity, 
when either extraction fan is running. The heater is equipped with the following resistance 
thermometer measuring devices (RTD):  
 

 1 x RTD for process control (TS-0800-052; RTD-1) 
 1 x RTD for air over-temperature protection (TS-0800-053; RTD-2)  
 3 x RTDs each brazed to sheath of one element within each phase for over-temperature 

protection (TS-0800-054, TS-0800-055, TS-0800-056; RTD’s 3, 4 and 5)  
 
The Sensors of the 5 x RTD units are attached to the heating elements in order to monitor the hottest 
part.  Each RTD output is transmitted to a RTD Switch Module (JCS-33A) in an adjacent SS316 Local 
Heater control panel with a SPDT relay output to provide the high temperature trip as per the T-3 
requirement of Ex-D heaters, shown as R-1 to R-5 - Dwg VEN-0800-0218. 
 
TS-0800-052 (RTD-1) will be used to control the air temperature to the correct operating range (e.g. 
up to 35ºC – settable by its switch module (JCS-33A) within the local heater control panel. Once a fan 
is running and the temperature reduces to below the set point, there is a delay for the heater on delay 
time, then the heater is turned on. When the temperature exceeds the set point, there is a delay for 
the heater off delay time before the heater is turned off. The two time intervals add hysteresis to 
reduce switching.  
 
TS-0800-053, TS-0800-054, TS-0800-055 and TS-0800-056 each control the temperature of heater 
operation to a high / high set point to prevent over temperature in excess of the T3 classification 
temperature of 120ºC. These relay outputs provide a hard-wired interlock between the heater and 
contactor (C1) within the control panel so it cannot be energised when in Auto mode. The signal also 
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generates a high priority alarm by relay R2-2.  
 
Hence, the heater can only be energised when the following conditions are met: 
 

 An extraction fan is running (PLC to send ON signal to close R-6 within the heater panel); 
 Power to the heater is available (Main switch closed -Q1) 
 TS-0800-052 – RTD1 is within its normal operating temperature range (<35ºC) 
 No high temperature alarm present (Relay R2-2) 
 TS-0800-054, TS-0800-055 & TS-0800-056 (RTD’s 1,2 & 3) all within normal operating range 

(<120ºC) 
 
 
When the OCF is shut down the heater is de-energised first. The duty fan then continues to run on for 
a set period of time as shown in table 3.1.7.2 below (run down time). This same process also applies 
to duty rotation of the fans. 
 
An ammeter is also installed to monitor the current draw from the heater bank and will alarm on a low 
current draw limit (Medium priority alarm) 
 
 

3.1.4.10 Fan Air Flow  
OCF stack outlet air flow meter FIT-0800-090 measures the air flow discharged from the OCF. If the 
flow rises above the high flow limit a high flow alarm is generated but no other action is taken. If the 
flow drops below the low flow limit, a low flow alarm is generated but no other action is taken. The 
OCF stack outlet air flow meter is used in conjunction with the fan VSD to control the air flow rate 
through the system using a PID control loop. 

There is a flow switch associated with each fan (i.e. FAN-0800-081 & FS-0800-081 and FAN-0800-
082 & FS-0800-082).  If the duty fan discharge flow drops below the low flow switch limit, the relevant 
OCF fan low flow alarm is generated, heater HTR-0800-050 is switched off, the duty fan unit stopped 
(made unavailable) and the standby fan unit started. The low flow alarms are disabled when no fan is 
running and during startup of each fan. The OCF educt fan startup alarm delay time determines the 
delay period after startup before the alarms are enabled.  

With only one fan unit available, if the discharge flow drops below the low flow switch limit for the 
adjustable time delay, the relevant OCF fan low flow alarm is generated and heater HTR-0800-050 is 
switched off. The duty fan unit is then stopped (made unavailable).  A high priority alarm is generated. 

If the flow switch associated with a specific fan is unavailable, the fan shall not start or be allowed to 
operate. 

3.1.4.11 Activated Carbon Filter (ACF) 
The operator manually operates dampers to bring each ACF on line or off line independently of each 
other. When an ACF is on line, the relevant inlet and outlet dampers are opened. When off line, they 
are closed. 

With both ACFs off line, bypass damper DMP-0800-081 shall be open. Otherwise it is closed. 

Transmitters PDT-0800-050 and PDT-0800-060 measure the differential pressure across ACF 1 and 2 
respectively. For both units a high differential pressure alarm is generated if the pressure exceeds the 
OCF ACF Differential Pressure high alarm limit at any time.  

A low differential pressure alarm is generated for a unit that is on-line (inlet and outlet damper open) 
while an educt fan is running if the pressure drops below the OCF ACF Differential Pressure low alarm 
limit. Note that either ACF 1 or 2 needs to be set as “In Operation” on SCADA system for alarm to be 
registered with respective ACF unit (and inlet and outlet dampers open – manual activity). 
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The low differential pressure alarms are disabled when no air fan is running and during fan startup and 
shutdown. The OCF educt fan startup alarm delay time determines the delay period after startup 
before the alarms are enabled. 

Four temperature switches are installed, one per bed, two per ACF to monitor the activated carbon 
bed temperature. 

The relevant high priority alarm is raised and the fans are made unavailable (interlocked), shutting 
them down, if any switch becomes active. 

3.1.4.12 Discharge Stack 
Analyser AIT-0800-090 measures the discharge stack H2S concentration. When the reading exceeds 
the OCF discharge stack H2S high alarm limit, a high discharge concentration alarm is generated.  
When the reading exceeds the OCF discharge stack H2S high high alarm limit, a high high discharge 
concentration alarm is generated.   

3.1.4.13 Safety Shower 
A safety shower is installed at the OCF. Pressure switch PS-0800-001 detects loss of pressure and 
generates a high priority alarm when active.  

3.1.5 Alarms 
The following alarms are configured for the OCF. 

Source Alarm Cause / Action Priority 

AIT-0800-010 OCF inlet H2S low OCF inlet H2S less than the low alarm limit. 

Alarm only. 

Medium 

AIT-0800-010 OCF inlet H2S high  OCF inlet H2S exceeds the high alarm limit. 

Alarm only. 

Medium 

AIT-0800-001 OCF BTF outlet H2S high OCF BTF outlet H2S exceeds the high alarm limit. 

Alarm only. 

Medium 

AIT-0800-090 OCF Stack outlet H2S 
high 

OCF Stack outlet H2S exceeds the high alarm limit. 

Alarm only. 

Medium 

AIT-0800-090 OCF Stack outlet H2S 
high high 

OCF Stack outlet H2S exceeds the high high alarm limit. 

Alarm only. 

Medium 

    

FIT-0800-013 

PU-0800-011 

OCF BTF recirculation 
pump 1 low flow 

BTF recirculation flow below low alarm limit while pump 
running. Disable during startup and shutdown. 

Make pump PU-0800-011 unavailable (interlocked). 

Medium 

FIT-0800-013  
PU-0800-012 

OCF BTF recirculation 
pump 2 low flow 

BTF recirculation flow below low alarm limit while pump 
running. Disable during startup and shutdown. 

Make pump PU-0800-012 unavailable (interlocked). 

Medium 

FIT-0800-013 OCF1 BTF recirculation 
flow high 

BTF recirculation flow above high alarm limit. 

Alarm only. 

Medium 

PU-0800-011 

PU-0800-012 

No recirculation pump 
available 

Both recirculation pump 1 and recirculation pump 2 
unavailable.  

Shutdown both fans (FAN-0800-081 and FAN-0800-082) 
and both nutrient dosing pumps (PU-0800-001 and PU-
0800-002) and make unavailable. 

High 

    

PDT-0800-010  

PU-0800-011 

PU-0800-012 

OCF BTF differential 
pressure high 

OCF BTF differential pressure exceeds the high alarm 
limit while a recirculation pump is running. 

Alarm only. 

Medium 

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 774 of 893



 

FUNCTIONAL DESIGN SPECIFICATION 
Goodna Sewage Treatment Plant - Odour Control Facility 

Contract No:  GDSTP-24310-CON-0000 

 

Aromatrix Ref. No.: P-11-003-D003, Rev A 

Date: 3 May 2012 

 Page: 20 

 

   

 

Source Alarm Cause / Action Priority 

PDT-0800-010 

PU-0800-011 

PU-0800-012 

FAN-0800-081 

FAN-0800-082 

OCF BTF differential 
pressure low 

OCF BTF differential pressure below the low alarm limit 
while a recirculation pump is running and a fan is 
running. 

Alarm only. 

Medium 

    

AIT-0800-011 

AIT-0800-012 

PU-0800-011 

PU-0800-012 

OCF BTF pH high OCF BTF pH (controlling probe) exceeds the high alarm 
limit while a pump is running. Disable during startup and 
shutdown. 

Alarm only. 

Medium 

AIT-0800-011 

AIT-0800-012 

PU-0800-011 

PU-0800-012 

OCF BTF pH low OCF BTF pH (controlling probe) below the low alarm limit 
while a pump is running. Disable during startup and 
shutdown. 

Alarm only. 

Medium 

AIT-0800-011 

AIT-0800-012 

PU-0800-011 

PU-0800-012 

OCF BTF pH discrepancy 
alarm 

OCF BTF pH probes exceed the discrepancy alarm limit 
(time delayed) while a pump is running and with both pH 
analysers available. Disable during startup and 
shutdown. 

 1. Fail the faulty probe (if the control system is 
able to determine which probe has failed e.g. signal out 
of range), raise a pH discrepancy alarm and continue to 
control on the remaining probe; 

2. If the faulty probe cannot be identified, raise a 
pH discrepancy alarm and continue to operate the 
solenoid valve (SN-0800-011) based on the average of 
the last valid 15 minute block of readings (disregard any 
data deemed to be faulty). 

Operators to check state and response of probes and 
clean and calibration if required. 

Medium 

FS-0800-010 

PU-0800-011 

PU-0800-012 

OCF BTF pH bypass line 
low flow 

OCF BTF pH bypass flow rate below the low alarm limit 
while a pump is running. Disable during startup and 
shutdown. 

Alarm only. 

Medium 

    

LIT-0800-010 OCF BTF sump level 
high-high 

OCF BTF Sump level exceeds the high-high alarm limit 

Make recirculation pumps PU-0800-011 and PU-0800-
012 unavailable (interlocked). 

High 

LIT-0800-010 OCF BTF sump level high OCF BTF Sump level exceeds the high alarm limit 

Stop filling if pH is above OCF BTF pH low control limit  

Medium 

LIT-0800-010 OCF BTF sump level low OCF BTF Sump level below the low alarm limit 

Start filling if pH below high alarm limit. 

Medium 

LIT-0800-010 OCF BTF sump level low-
low  

OCF BTF Sump level below the low-low alarm limit. 

Make recirculation pumps PU-0800-011 and PU-0800-
012 unavailable (interlocked). 

Start filling. 

High 

    

LIT-0800-001 OCF nutrient tank level 
high 

OCF nutrient tank level exceeds the high alarm limit. 

Alarm only. 

Auxiliary 

LIT-0800-001  OCF nutrient tank level 
low 

OCF nutrient tank level below the low alarm limit. 

Operator reminder to re-order nutrient and fill tank. 

Medium 

LIT-0800-001 OCF nutrient tank level OCF nutrient tank level below the low-low alarm limit. Medium 
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Source Alarm Cause / Action Priority 

low-low Make OCF1 nutrient dosing pumps PU-0800-001 and 
PU-0800-002 unavailable (interlocked) 

    

FS-0800-001 

PU-0800-001 

OCF BTF dosing pump 1 
low flow 

OCF nutrient pump 1 flow switch inactive while pump 
running (time delayed). 

Make pump PU-0800-001 unavailable (interlocked). 

Medium 

FS-0800-002 

PU-0800-002 

OCF BTF dosing pump 2 
low flow 

OCF nutrient pump 2 flow switch inactive while pump 
running (time delayed). 

Make pump PU-0800-002 unavailable (interlocked). 

Medium 

PU-0800-001 

PU-0800-002 

No BTF dosing pump 
available 

Both nutrient dosing pump 1 and nutrient dosing pump 2 
unavailable.  

Alarm only. 

Medium 

    

FAN-0800-081 

FAN-0800-082 

No extraction fan unit 
available 

Both OCF fan unit 1 and 2 unavailable. 

Shut down the odour control facility. 

High 

    

TS-0800-053 OCF heater air 
temperature high-high 

OCF heater temperature high-high signal active. 

Interlock OCF heater 1, TS-0800-050 

High 

TBA OCF heater ammeter low 
current 

OCF heater low current draw alarm Medium 

    

FS-0800-081 

FAN-0800-081 

OCF fan 1 low flow OCF fan discharge air flow below the low alarm limit 
while fan 1 running. Disable during startup and shutdown. 

Make fan 1 unavailable (interlocked) 

Medium 

FS-0800-082 

FAN-0800-082 

OCF fan 2 low flow OCF fan discharge air flow below the low alarm limit 
while fan 2 running. Disable during startup and shutdown. 

Make fan 2 unavailable (interlocked) 

Medium 

    

PDT-0800-050 OCF ACF 1 differential 
pressure high 

OCF ACF 1 differential pressure exceeds the high alarm 
limit.  

Alarm only. 

Medium 

PDT-0800-050 

FAN-0800-081 

FAN-0800-082 

OCF ACF 1 differential 
pressure low 

OCF ACF 1 differential pressure below the low alarm limit 
while an educt fan is running, with ACF 1 in use.  ACF 1 
needs to be set as “In Operation” on SCADA system for 
alarm to be registered (i.e. inlet and outlet dampers 
open). Disable during startup and shutdown.  

Alarm only. 

Medium 

PDIT-0800-060 OCF ACF 2 differential 
pressure high 

OCF ACF 2 differential pressure exceeds the high alarm 
limit.  

Alarm only. 

Medium 

PDT-0800-060 

FAN-0800-081 

FAN-0800-082 

OCF ACF 2 differential 
pressure low 

OCF ACF 2 differential pressure below the low alarm limit 
while an educt fan is running, with ACF 2 in use.  ACF 2 
needs to be set as “In Operation” on SCADA system for 
alarm to be registered (i.e. inlet and outlet dampers 
open). Disable during startup and shutdown.  

Alarm only. 

Medium 

TS-0800-50 ACF 1 bed 1 temperature 
high 

ACF 1 bed 1 (top) high temperature switch active 

Make OCF1 fans 1 and 2 unavailable (interlocked). 

High 

TS-0800-51 ACF 1 bed 2 temperature 
high 

ACF 1 bed 2 (bottom) high temperature switch active 

Make OCF1 fans 1 and 2 unavailable (interlocked). 

High 
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Source Alarm Cause / Action Priority 

TS-0800-60 ACF 2 bed 1 temperature 
high 

ACF 2 bed 1 (top) high temperature switch active 

Make OCF1 fans 1 and 2 unavailable (interlocked). 

High 

TS-0800-61 ACF 2 bed 2 temperature 
high 

ACF 2 bed 2 (bottom) high temperature switch active 

Make OCF1 fans 1 and 2 unavailable (interlocked). 

High 

FIT-0800-090 OCF stack flow rate low OCF Stack flow rate exceeds the low alarm limit. 

Alarm only. 

Medium 

PS-0800-001  OCF safety shower 
pressure  

OCF safety shower pressure signal active  High 

 

3.1.6 Interlocks 
3.1.6.1 Control system interlocks 
Control system software interlocks are listed in the following table. 

Device Interlock Comments 

FAN-0800-081 OCF fan 1 low flow alarm (disabled for the OCF educt fan run 
on time  if there is no standby fan) 

ACF 1 bed 1 temperature high alarm. 

ACF 1 bed 2 temperature high alarm. 

ACF 2 bed 1 temperature high alarm. 

ACF 2 bed 2 temperature high alarm. 

Both recirculation pumps unavailable 

 

 

Disable when flow switch FS-
0800-081 is unavailable 

 

 

 

FAN-0800-082 OCF1 fan 2 low flow alarm (disabled for the OCF1 educt fan 
run on time  if there is no standby fan) 

ACF 1 bed 1 temperature high alarm. 

ACF 1 bed 2 temperature high alarm. 

ACF 2 bed 1 temperature high alarm. 

ACF 2 bed 2 temperature high alarm. 

Both recirculation pumps unavailable 

 

 

Disable when flow switch FS-
0800-082 is unavailable 

 

 

 

PU-0800-011  OCF1 BTF sump level low low  alarm.  

OCF1 BTF sump level high-high alarm. 

OCF1 BTF recirculation pump 1 low flow alarm. 

 

PU-0800-012  OCF1 BTF sump level low low alarm.  

OCF1 BTF sump level high-high alarm. 

OCF1 BTF recirculation pump 2 low flow alarm. 

 

HTR-0800-050 OCF1 heater temp. high-high alarm active   

PU-0800-001 OCF1 BTF dosing pump 1 low flow alarm active (FS-0800-
001) 

OCF1 nutrient tank level low-low alarm. 

Both recirculation pumps unavailable 

 

PU-0800-002 OCF1 BTF dosing pump 2 low flow alarm active (FS-0800-
002) 

OCF1 nutrient tank level low-low alarm. 

Both recirculation pumps unavailable 

 

SN-0800-011 None  

SN-0800-012 None  
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3.1.6.2 Hardwired interlocks 
Hardwired interlocks are listed in the following table. 

Device Interlock Comments 

FAN-0800-081 

FAN-0800-082 

Both fans are not allowed to run together  

 

PU-0800-011  

PU-0800-012 

Both recirculation pumps cannot run together  

 

3.1.7 SCADA Indication 
3.1.7.1 Operator Selections 
The SCADA shall indicate the following operator selections. 

Description Selection Key Position Comments 

OCF BTF recirculation pump 1 duty Duty / Standby On  

OCF BTF recirculation pump 2 duty Duty / Standby On  

OCF nutrient tank dosing pump 1 duty Duty / Standby On  

OCF nutrient tank dosing pump 2 duty Duty / Standby On  

OCF fan system 1 duty Duty / Standby On  

OCF fan system 2 duty Duty / Standby On  

Nutrient dosing system On / Off On  

 

3.1.7.2 Control Parameters 
All control parameters, other than internal, are accessible via the SCADA graphics, except where 
noted. 

Description EU Min Max Init. 
Val. 

Key 
Position 

Comments / 
Reference 

OCF educt fan startup alarm delay time s - - 30 Internal  

OCF educt fan startup alarm delay time s - - 60 Internal Note 1 

       

OCF inlet H2S low alarm limit ppm 0 200 2 On  

OCF inlet H2S high alarm limit ppm 0 200 180 On  

OCF BTF outlet H2S high alarm limit ppm 0 10 5 On  

OCF Stack outlet H2S high alarm limit ppb 0 90 20 On  

OCF Stack outlet H2S high high alarm limit ppb 0 90 50 On  

       

BTF Recirculation pump speed % 0 100 - On Note 3 

BTF Recirculation pump minimum speed % 60 85 60 Eng  

BTF Recirculation pump maximum speed % 85 100 100 Eng  

       

BTF recirculation flow high alarm limit L/s 0.0 6.0 6.0 Eng  

BTF recirculation flow set point L/s 0.0 6.0 5.5 On  

BTF recirculation flow low alarm limit L/s 0.0 6.0 3.0 Eng  

BTF flow startup alarm delay time  s - - 30   
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Description EU Min Max Init. 
Val. 

Key 
Position 

Comments / 
Reference 

OCF BTF differential pressure high alarm limit Pa 0 2000 1200 On  

OCF BTF differential pressure low alarm limit Pa 0 2000 600 On  

       

OCF BTF pH high alarm limit pH 0 14 3.2 On  

OCF BTF pH high control limit  pH 0 14 2.6 On  

OCF BTF pH low control limit  pH 0 14 1.8 On  

OCF BTF pH low alarm limit pH 0 14 1.2 On  

OCF BTF pH discrepancy limit pH 0 2 0.3 On  

OCF BTF pH alarm delay time s - - 30 Eng  

OCF BTF pH bypass low flow limit L/h 50 500 100 Eng  

       

OCF BTF sump level high-high alarm limit mm 0 1500 980 On  

OCF BTF sump level high alarm limit mm 0 1500 880 On  

OCF BTF sump level low alarm limit mm 0 1500 300 On  

OCF BTF sump level low-low alarm limit mm 0 1500 200 On  

       

OCF BTF upper bed irrigation time s 1 3600 15 Eng  

OCF BTF upper bed delay time Min 1 1440 60 Eng  

       

OCF nutrient tank level high alarm limit M 0.0 1.0 0.94 On  

OCF nutrient tank level low alarm limit M 0.0 1.0 0.20 On  

OCF nutrient tank level low-low alarm limit M 0.0 1.0 0.10 On  

OCF Dosing pump 1 flow alarm delay time s - - 30 Eng  

OCF Dosing pump 2 flow alarm delay time s - - 30 Eng  

OCF nutrient dosing duration  min 1 60 60 On  

OCF nutrient dosing interval  min 1.0 10080 1380 On  

       

OCF discharge air flow high alarm limit m3/h 0 12000 11500 On  

OCF discharge air flow low alarm limit m3/h 0 12000 8500 Eng  

       

OCF fan 1 speed % 0 100 - On Note 3 

OCF fan 1 start-up time s - - 10 Eng  

OCF fan 1 run down time s - - 15 Eng  

OCF fan1 minimum speed % 60 85 60 Eng  

OCF fan 1 maximum speed % 85 100 100 Eng  

       

OCF fan 2 speed % 0 100 - On Note 3 

OCF fan 2 start-up time s - - 10 Eng  

OCF fan 2 run down time s - - 15 Eng  

OCF fan 2 minimum speed % 60 85 60 Eng  

OCF fan 2 maximum speed % 85 100 100 Eng  

       

OCF ACF 1 Differential Pressure high alarm limit Pa 0 2000 800 On  

OCF ACF 1 Differential Pressure low alarm limit Pa 0 2000 400 On  

OCF ACF 2 Differential Pressure high alarm limit Pa 0 2000 800 On  
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Description EU Min Max Init. 
Val. 

Key 
Position 

Comments / 
Reference 

OCF ACF 2 Differential Pressure low alarm limit Pa 0 2000 400 On  

       

OCF ACF 1 Temperature high limit °C 0 100 70 On  

OCF ACF 1 Temperature high limit °C 0 100 70 On  

OCF ACF 2 Temperature high limit °C 0 100 70 On  

OCF ACF 2 Temperature high limit °C 0 100 70 On  

       

Air heater thermostat (TS-0800-052) °C 1 85 35 Eng Note 2 

Air heater high temperature switch (TS-0800-053) °C 1 175 120 Eng Note 2 

Air heater high temperature switch (TS-0800-054) °C 1 175 120 Eng Note 2 

Air heater high temperature switch (TS-0800-055) °C 1 175 120 Eng Note 2 

Air heater high temperature switch (TS-0800-056) °C 1 175 120 Eng Note 2 

Air heater on delay time s 1 120 5 Eng  

Air heater off delay time s 1 120 5 Eng  

Air heater ammeter low current Amps 0 50 42 Eng  

Notes 
1. Delay time refers to Step 9, Section 2.3 

2. Settings can only be changed by authorised persons (instrument contained within locked panel) 

3. Use only if manually selected through SCADA (not in automatic operation). 

 

 

3.1.7.3 Display, Trends and Reports 
The table below presents the minimum Display, Trends and Report parameters recommended to be 
configured on the OCF SCADA system. 

  Item Tag Number Units 

Display Inlet H2S analyser AIT-0800-010 ppm 

 
BTF outlet H2S analyser AIT-0800-001 ppm 

 
Stack outlet analyser AIT-0800-090 ppm 

 
BTF pH analyser 1 AIT-0800-011 pH 

 
BTF pH analyser 2 AIT-0800-012 pH 

 
BTF sump level transmitter LIT-0800-010 m 

 
BTF recirculation flow meter FIT-0800-013 L/s 

 
BTF water supply (make-up) flow gauge low flow switch FS-0800-011 Flow/No Flow 

 
BTF water supply (make-up) solenoid valve SN-0800-011 Open/Closed 

 
BTF water supply (top bed) flow gauge low flow switch FS-0800-012 Flow/No Flow 

 
BTF water supply (top bed) solenoid valve SN-0800-012 Open/Closed 

 
BTF pH bypass line flow gauge c/w low flow switch FS-0800-010 Flow/No Flow 

 
BTF differential pressure PDT-0800-010 Pa 

 
Nutrient tank level transmitter LIT-0800-001 m 

 
Nutrient pump 1 flow switch FS-0800-001 Flow/No Flow 
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  Item Tag Number Units 

 
Nutrient pump 2 flow switch FS-0800-002 Flow/No Flow 

 
Heater ammeter TBA Amps 

 
Fan 1 low flow switch FS-0800-081 Flow/No Flow 

 
Fan 2 low flow switch FS-0800-082 Flow/No Flow 

 
ACF1 (upper bed) temperature sensor TS-0800-050 °C 

 
ACF1 (lower bed) temperature sensor TS-0800-051 °C 

 
ACF2 (upper bed) temperature sensor TS-0800-060 °C 

 
ACF2 (lower bed) temperature sensor TS-0800-061 °C 

 
ACF1 differential pressure transmitter PDT-0800-050 Pa 

 
ACF2 differential pressure transmitter PDT-0800-060 Pa 

 
Discharge Air flow meter FIT-0800-090 m3/hr 

 
      

Trend Inlet H2S analyser AIT-0800-010 ppm 

 
BTF outlet H2S analyser AIT-0800-001 ppm 

 
Stack outlet analyser AIT-0800-090 ppm 

 
BTF pH analyser 1 AIT-0800-011 pH 

 
BTF pH analyser 2 AIT-0800-012 pH 

 
BTF sump level transmitter LIT-0800-010 m 

 
BTF recirculation flow meter FIT-0800-013 L/s 

 
BTF water supply (make-up) flow gauge low flow switch FS-0800-011 Flow/No Flow 

 
BTF water supply (make-up) solenoid valve SN-0800-011 Open/Closed 

 
BTF water supply (top bed) flow gauge low flow switch FS-0800-012 Flow/No Flow 

 
BTF water supply (top bed) solenoid valve SN-0800-012 Open/Closed 

 
BTF pH bypass line flow gauge c/w low flow switch FS-0800-010 Flow/No Flow 

 
BTF differential pressure PDT-0800-010 Pa 

 
Nutrient tank level transmitter LIT-0800-001 m 

 
Nutrient pump 1 flow switch FS-0800-001 Flow/No Flow 

 
Nutrient pump 2 flow switch FS-0800-002 Flow/No Flow 

 
Heater ammeter TBA Amps 

 
Fan 1 low flow switch FS-0800-081 Flow/No Flow 

 
Fan 2 low flow switch FS-0800-082 Flow/No Flow 

 
ACF1 (upper bed) temperature sensor TS-0800-050 °C 

 
ACF1 (lower bed) temperature sensor TS-0800-051 °C 

 
ACF2 (upper bed) temperature sensor TS-0800-060 °C 

 
ACF2 (lower bed) temperature sensor TS-0800-061 °C 

 
ACF1 differential pressure transmitter PDT-0800-050 Pa 

 
ACF2 differential pressure transmitter PDT-0800-060 Pa 

 
Discharge Air flow meter FIT-0800-090 m3/hr 

 
      

Reports – 
Daily 

Min, Ave and Peak Inlet H2S concentration AIT-0800-010 ppm 

Min, Ave and Peak BTF Outlet H2S concentration AIT-0800-001 ppm 
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  Item Tag Number Units 

 

Min, Ave and Peak Stack Inlet H2S concentration AIT-0800-090 ppb 

 

Min, Ave and Peak Discharge Air Flow FIT-0800-090 m3/hr 

 

Fan 1 run time FAN-0800-081 hrs 

 

Fan 2 run time FAN-0800-082 hrs 

 

Recirculation pump 1 run time PU-0800-011 hrs 

 

Recirculation pump 2 run time PU-0800-012 hrs 

 

Nutrient pump 1 runt time PU-0800-001 hrs 

 

Nutrient pump 2 run time PU-0800-002 hrs 

 

Nutrient tank level variation LIT-0800-001 m 

 

Airflow rate FIT-0800-090 m3/hr 

 
   

NOTE: Open/Closed and Flow/No Flow to be configured in SCADA system as 0 or 1. 
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Goodna STP - Stage 4A  
Functional Description Volume 2 – Vendor Information 

       
 
I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process Eng\Functional Description\As Constructed 
Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 2 of 2.docx PAGE 8 

5. Blowers 
The following information has been supplied by Invent Pacific and relates to operation of the 
Invent K-Turbo blowers used for aeration and SMF air scour.  Note that overall aeration system 
functionality for the bioreactor is described in Volume 1 while functionality of the SMF system is 
described later in this volume. 
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1.0 OBJECTIVE OF DOCUMENT 

This functional specification is intended to be used throughout the period of the Contract 

and afterwards to fulfill the following objectives: 

- Specify to other contractors how the equipment will function. 

- Inform the end user the manner in which the Blowers will operate. 

- To be the definitive design document for the production of the control software. 

2.0 SYSTEM OVERVIEW 

A set of four (4) K-Turbo Blowers with a single MCU to provide low-pressure air for the 

aeration systems. The blower set consists of four blowers arranged in a duty, 1st assist, 2nd 

assist, and 3rd assist. The MCU (by others) determines the combination of blowers selected 

to run, to give the most efficient configuration for producing the required air demand. 

 

The Blower Control system consists of an MCU, which is made up of a PLC based PID 

control system. The MCU PLC executes the application control software to control the 

speed of the blowers and to initiate the blowers to run or stop. The MCU PLC interfaces 

with the Blower LCP via a Bus communications link. The MCU may contain an HMI used to 

monitor the operation of the blowers, to set up engineering parameters and to provide 

alarm information. 

 

The Blower MCU provides status information to the site wide control system via an 

Ethernet interface. 

 

Each K-TURBO Blower contains a PC based local control system that controls the blowers 

startup/shutdown sequence, maintains the speed set point, engages safety shutdowns and 

surge control. 
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The blower speed and the number of blowers is modulated to achieve an operator set 

manifold pressure. The setpoint is entered at the MCU HMI. 

 

3.0 CONTROL MODES 

The blowers are required to provide a constant air source for the process. The duty/assist 

blowers discharge air into a common manifold. Air is then drawn from the manifold via 

modulating control valves to provide the required process conditions. 

The primary requirement for the blower control system is to maintain the air pressure in 

the common air manifold, thus allowing the process streams to always obtain the required 

quantity of air. The pressure setpoint which is to be maintained in the common manifold is 

set at the HMI. 

 

3.1 Blower Group Service Selector 

The Blower Group should be selectable between In Service and Out Of Service (OOS) via 

the MCU HMI or from SCADA via a remote communications link. When ‘OOS’ is selected all 

blowers selected in remote mode (at the blower) will be stopped by the MCU PLC and 

inhibited from starting. When ‘In Service’ is selected, the blowers selected to remote mode 

will be used by the MCU PLC for the automatic start/stop control to supply process air. 

 

The PLC starts/stops the required number of blowers and controls the speed of the 

blowers to give the desired pressure setpoint. Under this control the application code calls 

the duty/assist blowers depending on run time. 
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3.2 Blower Group Operation 

Each blower will have three control modes: 

• LAN Auto 

• LAN HMI/Manual 

• Local Manual 

 

3.2.1 LAN Auto 

‘LAN Auto’ control mode is selected when: 

Blower LCP is set to LAN Mode 

Auto (PLC)/Manual (HMI) mode selection on MCU HMI screen is in ‘PLC’ 

 

If the blower is in LAN and available, the blower can be started/stopped and 

its output controlled automatically by the control system. (NB this is the 

“normal” mode of operation for each blower). 

 

If a blower is running in LAN Auto and is then selected to LAN Manual, it shall 

continue to run and will adjust its output to run at the manual output 

setpoint (0-100% of Flow) selected (on the MCU HMI). 

 

Note, If a blower is running in LAN and the blower LCP selected to Local, it 

will stop. 

3.2.2 LAN or HMI Manual 

“Remote Manual” control mode is selected when: 

LAN is selected on the blower LCP 

Auto (PLC)/Manual (HMI) mode selection on MCU HMI screen is in ‘HMI’ 
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If the blower is in LAN Manual and available, then the blower can only be 

started/stopped and its output controlled by the plant operator, via the MCU 

HMI or Remotely via a supervisory communications link. If the Blower has 

been selected into manual at the HMI the blower speed may by modified at 

the HMI and if the blower has been selected to manual over the 

communications link the flow setpoint (0-100%) may be changed remotely.  

 

When in HMI Manual the blower is not available for automatic control and is 

removed from the start & stop queue.  

 

If a blower is running in HMI Manual and is then selected to HMI Auto, it will 

stop. The blower will be part of the Remote Auto control and will be called 

when required. It is possible that the blower maybe called to run again 

straight away if it is required. If it is not required it will remain stopped. 

 

If a blower is running in HMI Manual and is then selected to Local, it will stop. 

3.2.3 Local Manual 

 

“Local Manual” control mode is selected when: 

“Local” is selected on the blower LCP. 

 

Each blower can be selected into manual control at the blower. The blower 

can be called to run and stop and the speed can be set. In this mode the 

MCU control system has no control over the blower; however the status of 

the blower is monitored. A blower switched to ‘Local’ or out of ‘LAN/Remote’ 

is removed from the automatic control. The remaining blower/s selected to 

‘Remote Auto’ will be controlled to give the required pressure. 
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If a blower is running in Local and is then selected to Remote Auto or Remote 

Manual, it will stop. If the blower has been selected to Remote Auto on 

SCADA/MCU HMI it is possible that the blower maybe called to run again 

straight away. 

 

 

 

 

 

 

 

4.0 PLC SYSTEM 

The blower control systems are based on Alan Bradley PLC hardware with integral Ethernet 

Communications Port, and additional Modbus Communications Port. 

4.1 MCU Parts List 

TBA 

The MCU PLC communicates with each of the blowers through the Modbus TCP 

interface module. The Ethernet connection allows for the remote monitoring and 

some control of the blower.  

 

The control panel should designed for a 240 AC supply with top entry gland plate. 

The PLC, HMI and communications equipment is installed into a wall mounted 

enclosure with the MCU HMI mounted in the door. 
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4.2 PLC Network 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

HOLD – Client to advise specific IP Address to integrate into current site network. 

4.2.1 Master Communications Setup 

Modbus Master Comms are to be configured with following settings: 

• AS REQUIRED 

4.2.2 1.5.2  PLC Failure 

PLC failure rarely occurs but as a consequence the MCU PLC will have 

stopped executing its control code, this can be caused by power failure to the 

MCU, a faulty processor board, loss of program in memory etc. 

AB PLC 

Modbus TCP Ethernet 

Proface 10” HMI 

SCADA/PLC/DCS 

Modbus TCP Ethernet 

Blower No.1 
TB100-0.6S 

Modbus add. 10 

Blower No.3 
TB100-0.6S 

Modbus add. 12 

Blower No.4 
TB100-0.6S 

Modbus add. 13

Blower No.2 
TB100-0.6S 

Modbus add. 11
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On failure of the MCU PLC, the blowers will all stop and MCU HMI monitoring 

of the system will be lost. 

 

Each blower therefore must be controlled locally at the individual blower LCD 

Touch Screen. This will ensure the effluent treatment process continues to 

receive some process air but may result in under or over aeration. 

 

Under these failure conditions it may be prudent to inhibit the control of the 

air delivery valves and force them to a set position. The number of blowers to 

run and the speed can be set to give the required delivery pressure. This will 

ensure the effluent treatment process continues to receive some process air 

but may result in under or over aeration.   

4.2.3 Power Failure 

On total power failure, the K-TURBO blowers and the MCU PLC will power 

down. 

On power restoration the MCU PLC and the Blowers are powered up. The 

individual items will complete their self-test sequences. Once the MCU PLC is 

successfully running it will re-establish the Modbus network. The pressure 

control algorithm will request a single blower and enable the speed control. 

Additional blowers/configurations will be requested as required. 

 

4.2.4 Modbus Failure 

If the Modbus connection is lost to a single blower, that blower, if running, 

will stop, and the rest of the blowers will remain healthy and under the 

automatic control of the MCU PLC. The failed blower will be removed from 

the Auto Start/Stop sequence. 
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If the Modbus network fails e.g. the MCU PLC Modbus Card is faulty or the 

Modbus cable is cut or damaged the MCU PLC will no longer have control of 

the blowers therefore all blowers down-stream of the cable break selected to 

LAN will stop. Each blower can then be controlled locally at the individual 

blower LCP panel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.0  BLOWER CONTROL 

The Blower Set consists of X K-TURBO Blowers, and supplies process air to the effluent 

treatment process. The combination of blowers called to run is determined within the MCU 

PLC software to give the most efficient configuration. As the demand for air increases, 

assist blowers are called and the speed of the running blowers is modulated. 
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When the blower group is selected to ‘In Service’ the MCU PLC software controls the speed 

of the blowers and the number of blowers running. 

 

The MCU PLC is configured with a PID (proportional, integral, derivative) control algorithm, 

which uses the measured pressure and a pressure setpoint to derive an output. The PID 

output is used by all running blowers as a speed reference. 

 

The pressure setpoint is entered by the operator at the HMI or remotely via the supervisory 

communicates link.   

 

When the blower group is selected to ‘In Service’, the MCU software will start a single 

blower (see section 2.8 for duty operation) at minimum speed. The PID control algorithm is 

forced to a minimum output during start up and for an adjustable period after the blower 

has completed the start up sequence. 

 

Once the blower is monitored as successfully running and the start up minimum timer has 

elapsed, the PID algorithm is released and the output used as the speed reference for the 

running blower. The PID Output, and thus the blower speed, will be modulated to give the 

desired pressure in the common manifold. If the pressure is measured below the setpoint 

the blower speed is increased, and vice versa. 

 

 

 

5.1 Blower Configuration 

The blowers are controlled on pressure.  If the measured pressure is low, the power of 

the running blower(s) is increased. When the speed is monitored over the switching 

point the next combination of blowers is selected to increase the air output. If the air 
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pressure is above the setpoint, the speed of the running blowers is reduced and when 

it is below the appropriate switching point the next smaller combination of blowers is 

selected. 

 

The different blower combinations supported by the control system are as follows – 

starting with the minimum air output progressing to the maximum air output: 

 

MODE 1 - One Blower On power up a single blower is requested to run. 

 

MODE 2 - Two Blowers  A second blower is started as the 1st assist to the duty. 

See section 5.3 & 5.4. 

MODE 3 - Three Blowers A third blower is started as the 2nd assist to the duty. 

See section 5.3 & 5.4. 

 

MODE 4 -Four Blowers A fourth blower is started as the 3rd assist to the duty. 

See section 5.3 & 5.4. 

 

All four blowers running gives the maximum air output. If one of these blowers 

should fail or is unavailable it will be replaced by another available blower. 

5.2 Blower Start/Stop Overlap Timer Set Point 

On starting, the blowers take a short time to run up to the starting speed and to close 

the Blow-Off valve before they produce any process air.  On stopping a blower the 

Blow-Off valve is immediately opened and thus no further process air is produced 

from this blower. To avoid a period when no blower is producing process air when 

changing the configuration (e.g. forced duty rotation), if a blower is required to stop 

and another blower will be starting in its place, the blower to be stopped will be 

called to stop 30 seconds after the replacement blower is requested to run. This will 
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ensure the manifold pressure does not drop sharply or cause a spike.  The overlap 

timer is configurable from the MCU HMI for each mode change. 

5.3 Starting Assist Blower 

If the blower configuration is unable to meet the demand for air required by the 

process treatment streams, the common manifold pressure will fall and the PID 

output (and thus the blower speed) will increase to try and meet the air demand. 

 

The PID output is monitored and if detected above an upper threshold (call assist 

blower and associated timer setpoint) for a time period, the next blower 

configuration is called to run. The normal operation of the PID algorithm is 

suspended and the output forced to a set speed (starting assist blower speed 

setpoint). All the blowers will be held at this speed for a short time. 

 

After a short time has elapsed to allow the blowers and air manifold to stabilise, the 

PID control algorithm is released and the speed of the new configuration of blowers 

is modulated together, “Parallel operation” to achieve the desired air pressure in the 

common manifold. 

5.4 Stopping Assist Blowers 

If the demand for process air is reduced, the common air manifold pressure will 

increase resulting in the PID output reducing to slow down the blowers. 

 

When the PID output is monitored below a low threshold (threshold setpoint and 

associated timer, operator adjustable) for a time period, the next smaller 

configuration is selected. The normal operation of the PID algorithm is suspended 

and the output forced to a set speed. The remaining blowers will ramp up to this 

speed. The running blowers are held at this speed for a short time to allow the 
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blowers and air manifold to stabilise and when the timer has elapsed, the PID 

algorithm is released. The speed of the remaining running blowers is modulated to 

achieve the pressure setpoint. 

 

The control philosophy for starting and stopping assist blowers is repeated for the 

different blower configurations, with individual setpoints for all three blower 

configurations (see section 2.1 and 2.9). 

5.5 Blower Failure 

If a blower fails while running or when requested to run, the MCU PLC will request the 

next available blower to run. The duty rotation logic automatically rotates the blowers 

as they are started and stopped. The next blower to start is the blower that is 

available and has been stopped the longest.  

 

A blower is flagged as failed under the following conditions: 

5.5.1 Blower Fault 

Blower derived fault. The cause of the fault is detailed in the fault codes. The 

Fault code is displayed at the HMI and is available at SCADA and locally at 

the blower keypad. The fault is manually reset at the SCADA, MCU HMI or 

local keypad. 

5.5.2 Failed to Run  

Alarm raised and blower marked as failed if it is requested to run and the 

running status is not returned within a set time period. Once this fault is reset 

the blower in can be used in the automatic selection again. 
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5.5.3 Communications Failure  

An alarm is raised and the blower marked as failed if the MCU PLC detects 

communication failure with the blower. The communications are self-healing 

and so when restored, such as restoring power to the blower, the MCU PLC 

will find the node and reinstate it on the network. 

 

 

 

The blower is also marked as unavailable if it is selected to out of “LAN” mode at the 

LCP. A blower in this state is removed from the automatic control algorithm.   

 

If no other blowers are available the speed of the running blowers will be ramped up 

as high as possible to meet the demand.  

5.6 Pressure Instrument Monitoring 

There is a single pressure instrument mounted on the air manifold that is monitored 

by a 4-20mA signal wired to the Analogue Input Card. The MCU PLC will scale 

analogue value to represent the pressure value as a 0 – 100kPa value. The Pressure 

Instrument failure will be derived by the MCU PLC if the 4 – 20mA signal goes outside 

predetermined limits. 

 

If the pressure instrument is detected as failed the control of the blowers is frozen 

and the blowers will remain in their last state/speed. Once the instrument is detected 

as healthy the blower control will resume automatic control. 

5.7 PID Tuning Parameter 

The following PID tuning parameters are available at the MCU HMI to allow the PID 

operation to be tuned to give the optimum performance: 
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Pressure Setpoint    Operator Access 0 – 1000 mBar 

Pressure Setpoint Selection   Operator Access Local/Remote 

Maximum and minimum PID outputs Engineer Access 0 – 100% 

PID Tuning Parameter    Engineer Access 

Blower Switching Points   Engineer Access 0 – 100% 

PID Output     Status   0 – 100% 

 

The tuning of the PID algorithm response will have to take into account the different 

responses that will be obtained when different combinations of blowers are running.   

The PID will be tuned to give a damped response to pressure changes. 

 

5.8 MCU HMI Set Points 

One Blower Running – MODE 1 

Maximum Speed Threshold and 

associated timer 

 Starting Speed Setpoint for One 

Blower 

Starting Speed Setpoint for Two 

Blowers 

 Minimum Speed Threshold and 

associated timer 

Two Blowers Running – MODE 2 

Maximum Speed Threshold and 

associated timer 

 Starting Speed Setpoint for Two 

Blowers 

Starting Speed Setpoint for Three 

Blowers 

 Minimum Speed Threshold and 

associated timer 

Three Blowers Running – MODE 3 
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Maximum Speed Threshold and 

associated timer 

 Starting Speed Setpoint for Three 

Blowers 

Starting Speed Setpoint for Four 

Blowers 

 Minimum Speed Threshold and 

associated timer 

Four Blowers Running – MODE 4 

 

5.9 Duty Operation 

The duty operation is based on the derived run time calculated in the MCU PLC. All 

three blowers operate as one duty rotation set. 

To automatically rotate the duty of the blowers and to minimise the number of 

blower operations, when the control system is required to change the configuration 

of the running blower it looks at the length of time that blowers have been running 

and standing.   

5.9.1 Starting Order 

When a blower is required in the configuration, the blower with the longest 

stop time (and available) will be requested to run. If this blower is not 

available the blower with the next longest stopped time will be requested.  

5.9.2 Stopping Order 

The blower with the longest run time will be stopped when the air demand is 

being reduced. 

5.9.3 Forced Duty Changeover 

To minimise the length of time any one blower is at rest, the control software 

performs a forced duty changeover.  
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The forced duty changeover on the blowers will operate whereby if one 

blower has been running for a set time period (e.g. 12 hours, adjustable from 

the MCU HMI) and the another blower has been standing for this time period 

and is available, a forced duty changeover is initiated which will start the 

standing blower and stop the blower which has been running. 

5.9.4 Forced Duty Changeover Inhibit 

The forced duty changeover control is selectable between ‘Disabled’ and 

‘Enabled’ from the MCU HMI. When selected to ‘Disabled’ the currently 

running blowers will run continuously if there is no change in load.  Under 

normal operation it is not advisable to disable the forced duty changeover 

control for this reason.  

 

 

 

 

 

6.0 DETAILED K-TURBO DRIVE CONTROL 

The K-TURBO blower is monitored and controlled via the Modbus network. The MCU PLC 

is able to monitor the parameters associated with the blower (such as running speed, 

current, motor temperatures etc), the fault codes and also control the blower – start/speed 

and speed setpoint. 

6.1 Status Monitoring 

The following parameters from the Blower LCP are available: 

 

Adrr (word) Name R/W Scale Remark 
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0 Filter diff. pressure R ÷10 0 ~ 10 kPa 

1 Outlet pressure R 1 0 ~ 200 kPa 

2 Inlet temp. R 1 -20 ~ 108 deg C 

3 Outlet temp. R 1 -20 ~ 180 deg C 

4 Rotational Speed R *10 0 - 10000 (RPM*10) 

5 Motor Current R 1 0-300 amp 

6 Power R 1 0 - 300 KW 

7 Flow R 1 0 - 8000 Nm3/hr 

8 Error code R 1 0 - 255 

9 SV (Set Value) R 1 0 ~ 400 

10 DO sensor value R ÷10 0 - 10.0 ppm 

11 DCLink R 1 0 - 1000 

12 Run time R 1 0 - 32767 Hr 

13 MODBUS Set Value R/W 1 0 - 400 

14 CP Parameter No. R/W 1 0 - 100 

15 CP Parameter Value R/W 1 0 - 32767 

 

6.2 Fault Codes 

The Fault Code indicates the Faults on a Blower. A Fault will trip the blower and a reset is 

required from SCADA/MCU HMI or from the blower’s local keypad. The Faults are retrieved 

by the MCU PLC and displayed at the MCU HMI with the fault number as indication.  

 

6.3 Alarm Codes 

The Alarm Code indicates the Alarms on a Blower. Alarms warn of a possible fault 

condition occurring. No reset is required as the Alarm will clear itself when there is no 

longer an alarm condition. The Alarms are retrieved by the MCU PLC and displayed at the 

MCU HMI with the alarm number as indication. 

 

Alarm codes are designated as faults codes between 100 and 199 
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Goodna STP - Stage 4A  
Functional Description Volume 2 – Vendor Information 

       
 
I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process Eng\Functional Description\As Constructed 
Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 2 of 2.docx PAGE 9 

6. SMF 
The following information has been supplied by GE and relates to functionality of the SMF system.  
Interfaces between the SMF and the rest of the plant are described in Volume 1. 
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1 Plant Overview 

This document covers a general description of the controls by GE W&PT for the following unit 
processes:  

 UF Trains, 
 CIP/Backpulse Equipment,  
 Aeration Equipment,  
 Utilities Equipment.   

2 General Information 

The reader should refer to the Piping and Instrumentation Diagrams (P&ID’s), Operations Sequence 
Chart (OSC), Devices, and the Control Logic Summary Chart (CLSC) for a complete understanding of 
the plant control scheme as described below.  

The PLC follows specific steps to automatically control valves, pumps, etc. during the operating states 
for the treatment plant.  These steps are listed and described in the OSC. 

Details of the control logic, setpoints, etc. that are required to operate the plant are given in the CLC. 

In the documentation the Programmable Logic Controller is referred to as the PLC.  The PLC provides 
automated control of the UF equipment.  All the programming for the control of the UF plant is stored 
in the PLC. 

Setpoints, alarms, and calculated parameters, etc., are assigned tags in the PLC code. When tags are 
used in the Control Narrative, they are identified by an alpha-numeric label, for example, PU-0640-
010, for the train 1 Permeate pump.  

States are a series of steps the train follows to perform various operations, such as a cleaning. A 
specific mode discussed in this document is shown in capital letters, such as MAINTENANCE CLEAN.  
Buttons displayed on the HMI screen that the operator can press to initiate a mode, state, and other 
operation are shown with the first letter capitalized. For example, one button that is used to put a 
train to OFF mode is the Off button. 

3 Ultrafiltration Train Operation & Control 

A UF train is functionally described as a group of ZeeWeed® modules and cassettes connected by a 
common permeate collection header.   

Membrane tank isolation gate is used to isolate the membrane tank from the influent flow.  During 
PRODUCTION, BACKPULSE, RELAX, and intermittently in STANDBY this gate is open.  Consult the OSC 
for further details on the valve’s position. 

3.1 UF Train Modes & States of Operation 

Each UF Train operation is independently controlled by its mode and state.  The mode can only be 
changed by the operator. Within the modes are states that control the process operation. States are 
a sequence of steps that align devices such as pumps, blowers, and valves to complete a specific 
function.   
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3.1.1 UF Train OFF Mode 

When the Off button is selected, the UF train proceeds to the OFF state.  In OFF, all train sequenced 
valves are closes and train dedicated motors are off. There is no demand for common equipment. 

The operator may turn a train OFF at any time.   It is the responsibility of the operator to ensure that if 
the Off button is pressed when a train is in one of the following: MAINTENANCE CLEAN, RECOVERY 
CLEAN, NEUTRALIZATION the membrane tank’s contents are suitable for a train to proceed to 
another mode/state and the membranes are not exposed to air.  Neutralization may be required. 

3.1.2 UF Train ON Mode 

In ON mode, the UF train operation is sequenced by the PLC. In addition, the operator can select 
buttons at the HMI or a clean initiated by a schedule changes the order of the train’s states. 

3.1.3 UF Train States 

Each UF train has separate state buttons.  There are several states for each train, these states are: 
POWER OFF, SHUTDOWN, STANDBY, PRIME, BACKPULSE, RELAX, PRODUCTION, MAINTENANCE CLEAN, 
RECOVERY CLEAN and NEUTRALIZATION.   

For the plant to operate automatically the operator needs to have all devices set to auto and the 
Trains’ On button(s) selected.  The On button is only active for a train if it is in either OFF or 
SHUTDOWN.  Pressing the Train’s On button places that train into PRIME and then STANDBY state.  If 
there is a start trigger active for the train, then it proceeds to PRODUCTION.  The train continues in 
the production cycle, alternating between PRODUCTION and either BACKPULSE or RELAX state, until 
the standby trigger is active placing the train to STANDBY.  A scheduled MAINTENANCE CLEAN 
automatically interrupts the production cycle.  An alarm may also place a train to STANDBY or 
SHUTDOWN. 

The operator may interrupt the production cycle by pressing the Maintenance Clean or Backpulse 
buttons.  The train proceeds to the selected state once the resources are available.    There are 
interlocks preventing more than one train from entering the same state at the same time.   

The state interlocks are: 

 Only one train can be in Prime at a time; 

 In BACKPULSE only one of the trains has a demand for the MBR 1 Backpulse Pumps at a time; 

 Only one train can be in MAINTENANCE CLEAN, RECOVERY CLEAN, and NEUTRALIZATION at a 
time.  Backpulse is not available when another train is in MAINTENANCE CLEAN steps 1 to 10, 
RECOVERY CLEAN steps 1 to 21, and NEUTRALIZATION. 

There are no state interlocks for SHUTDOWN, POWER OFF, STANDBY, RELAX and PRODUCTION.  

3.2 Standby and the Production Cycle 

The UF trains switch between Standby and the Production Cycle based on plant permeate flow 
demand and Start & Stop Train Triggers. 

The trains are aerated in PRODUCTION, BACKPULSE, RELAX, intermittently in STANDBY.  
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3.2.1 Standby 

The steps for the STANDBY are: 

1. Stops all rotating equipment, and leaves valves/gates as they were; 

2. Fills the membrane tank to a level above the membranes; 

3. The train remains in this step until one of the following is active: a start trigger; maintenance 
clean request; Backpulse button is selected. Intermittently the ejector runs based on timers.  
Intermittently the membranes are aerated. The membrane tank inlet gate opens based on 
aeration duration timer and iterations counter mixed liquor is circulated through the 
membrane tank. 

3.2.2 Production 

In Production, the train is producing permeate. The steps for the PRODUCTION are: 

1. Align the valves; 

2. The permeate pump starts and runs until the production cycle timer triggers a 
BACKPULSE/RELAX or MAINTENANCE CLEAN request is active. 

3.2.3 Backpulse 

Treated water is periodically reversed back through the membranes to maintain stable 
transmembrane pressures. 

The master Production cycle timer starts when there are no trains in Production and one train is 
requested to start PRODUCTION.  The timer restarts every time it times out.  

The steps for the sequential BACKPULSE are: 

1. Stops the permeate pump. If another train is in BACKPULSE step 4, holds this step until the 
backpulsing pump is at minimum speed then this train proceeds to the next step. If no other 
train is in Backpulse steps 1, 2 or 3, proceeds to the next step; 

2. Align the valves; 

3. Starts the backpulse pump and it runs for the backpulse duration time. The water is drawn 
from the permeate header and pumped through the membranes into the membrane tank.  

4. Backpulse PID loop is set to manual and pump speed is ramped down to the minimum speed 
in step delay. If another train is to be backpulsed, holds this step until the train is in step 2, 
then proceeds to the next step. If no other train is to be backpulsed proceeds to the next step. 

5. Stops the demand for the MBR 1 Backpulse Pump; 

6. After the BACKPULSE is complete and if there is plant permeate flow demand for the train to 
run the train proceeds to PRODUCTION. After the BACKPULSE is complete and if there is no 
plant permeate flow demand for the train to run the train proceeds to STANDBY. 

The PLC backpulses trains sequentially to limit the number of starts and stops on the backpulse 
pump. After the trains with Backpulse selected are finished then the trains with RELAX selected are 
sequentially relaxed. The UF trains in PRODUCTION are backpulsed starting with the first train 
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followed by the second train, then the third train, and so on, without stopping the backpulsing pump. 
Trains are backpulsed in the order of their train number. If, for example, train 2, 4, and 5 are in 
PRODUCTION, then train 2 is backpulsed first, and then train 4, and finally, train 5. Near the end of 
backpulsing one train, the speed of the backpulse pump is reduced to the minimum speed and 
valves are aligned to backpulse a second train. The second train begins backpulsing and the first 
train completes BACKPULSE and returns to PRODUCTION. Sequential backpulsing involves an overlap 
of backpulsing steps to allow the backpulse pump to continue to operate as one train completes its 
backpulse and another train begins its backpulse.  

The membranes are backpulsed using MBR 1 Backpulse Pump, PU-0640-110 PU-0640-120.  The 
backpulse pumps alternate their duty based on the run time of the individual pump.  This run time is 
entered at the HMI by the operator.  After the pump has run for the set amount of time the lead 
switches to the other pump when the current pump is no longer operating. 

The PLC controls the MBR 1 Backpulse Pump speed to backpulse the trains at a set flow rate per train 
up to a maximum TMP.  A transmitter on the membrane header is used to calculate the BACKPULSE 
TMP.  This TMP limit provides membrane protection against over-pressurization.  If the TMP is too 
high, the TMP high trigger is active and the flow control PID loop output is captured.  This value 
becomes the maximum value for the output of the flow control PID loop.   

When the TMP high trigger becomes active, the PLC gradually reduces the maximum for the flow PID 
loop output until the TMP high trigger is not active, (i.e., TMP is less positive). At the moment when the 
TMP high trigger becomes inactive, the maximum value is then gradually increased until the TMP 
high trigger is active again, or continues to increase until the maximum value for the flow control PID 
loop output equals 100%. This control strategy allows the PLC to vary the pump speed to maximize 
flow while avoiding excessive TMP across the membranes. 

The backpulse duration, production cycle duration, TMP setpoint and flow setpoint for all UF trains 
can be set through the HMI.  All UF trains in the plant share the same backpulse duration and 
production cycle duration. 

The operator can initiate a BACKPULSE from the HMI for any UF train by pressing the Backpulse 
button.  This button is disabled if any other train is in BACKPULSE.   

3.2.4 Relax 

During RELAX, the solids that have concentrated around the membrane are distributed away from 
the membrane surface by the aeration. The steps for the RELAX are: 

1. Stops the process pump; 

2. When the backpulse duration timer times out proceeds to the next step; 

3. After the RELAX is complete, and if there is plant permeate flow demand for the train to run 
the train proceeds to PRODUCTION. After the RELAX is complete and if there is no plant 
permeate flow demand for the train to run the train proceeds to STANDBY. 

RELAX is the preferred state of operation for this plant and is an alternative to backpulsing. If a 
backpulse failure occurs and/or no pump is available, the PLC will place the trains into RELAX state.  
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3.3 Permeate Flow Control 

The treats wastewater based on the changing level in the bioreactor.  As the level increases, the plant 
permeate flow demand increases, causing the permeate pump(s) to speed up.  Level control is 
accomplished with Proportional control. The PLC carries these calculations. The plant permeate flow 
demand is the net permeate flowrate required from the GE W&PT system and does not include 
additional permeate the system produces for non-production operations, such as BACKPULSE.   

In Auto SP, the permeate flow setpoints for trains with a manual (supervisory) flow setpoint are added 
together and subtracted from the plant permeate flow demand which includes the level trim. This 
revised plant permeate flow demand is then divided equally to the trains in operation without a 
manually entered permeate flow setpoint.  This value becomes the net production flow setpoint for a 
train.  A correction factor is calculated to account for the time when the train is not producing water 
(i.e. Relax or Backpulse) and to produce additional water required for backpulsing the train, when 
trains are being backpulsed. The net production flow setpoint multiplied by the correction factor is 
then used to calculate the instantaneous flow setpoint for the train.  This value controls the permeate 
pump speed through the flow PID loop.  

In Supervisory SP, the net permeate flowrate for some or all of the trains can be set manually at the 
HMI.  The PLC maintains the Supervisory permeate flowrate or Auto permeate flowrate up to a 
maximum TransMembrane Pressure (TMP) or a minimum membrane tank level. 

 

Figure 1 Bioreactor Level Control & Permeate Flow Control Chart 
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3.4 Production TransMembrane Pressure (TMP) 

The PLC continuously calculates the TMP value while in PRODUCTION.  If the TMP is too low, (i.e., too 
negative) the TMP low trigger is active and the flow control PID loop output is captured. This value 
becomes the maximum value for the flow control PID loop output.    

When the TMP low trigger becomes active, the PLC gradually reduces the maximum for the flow PID 
loop output until the TMP low trigger is not active, (i.e., TMP is less negative). At the moment when the 
TMP low trigger becomes inactive, the maximum value is then gradually increased until the TMP low 
trigger is active again, or continues to increase until the maximum value for the flow control PID loop 
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3.5 Start & Standby Train Triggers 

The number of trains in operation at any given time varies depending on the plant permeate flow 
demand.  As this demand increases, the number of trains in PRODUCTION increases.  When a Start 
train trigger is active, a train switches from STANDBY to PRODUCTION. When a Standby train trigger 
is active, a train switches from PRODUCTION to STANDBY.  The setpoint values for these triggers are 
defined in the CLC. 

3.5.1 Putting a UF Train to STANDBY 

Several triggers may cause a train to go to STANDBY rather than shutting it down.  These triggers 
include a low membrane tank level, train rotation, and a loss of compressed air.  If a low membrane 
tank level occurs, the train immediately proceeds to STANDBY.  If the STANDBY trigger no longer 
exists and start train trigger is active, then the train proceeds to PRODUCTION. 

3.6 Normal Train Rotation  

Trains are automatically rotated from PRODUCTION to STANDBY when another train is in STANDBY 
based on an adjustable cycle timer, typically set to 2 hours.  As long as there is at least one train in 
the Production cycle, the cycle timer operates and when the timer times out, a Standby request is 
initiated to stop one train, the train that has operated the longest compared to the other operating 
trains. This lead train is put to STANDBY at the end of its next Backpulse/Relax, and a train that is in 
STANDBY starts in PRODUCTION. Train rotation allows each available train to operate as the lead 
train for no more than the duration of the cycle timer, such as 2 hours, plus the time remaining in the 
train's Production cycle when the train is triggered to proceed to STANDBY. 

When the cycle timer times out and there is no train available in STANDBY to start in PRODUCTION, 
the lead train continues in the Production cycle and the request to put a train to STANDBY is 
maintained, waiting for a train to become available.  

If the plant permeate flow demand decreases and triggers a train to STANDBY, the normal train 
rotation timer resets and resumes timing or when a train is in STANDBY, the timer resets and 
resumes timing. 

4 MBR 1 Feed Flow Demand  

The control of the MBR 1 feed pumps is not described in this document. The plant permeate flow 
demand is used in the calculation of the MBR 1 feed flow demand. When there is intermittent 
recirculation through the Standby trains the MBR 1 feed flow demand is increased to provide the 
additional flow through the trains in Standby.  

4.1 Standby Recirculation 

When trains are in STANDBY, they are intermittently aerated based on a timer.  There is an iteration 
counter for the number of times the standby trains are aerated. The setpoint for the iteration counter 
determines how often there is recirculation through the STANDBY trains during this aeration. This 
setpoint is operator adjustable. When the iteration counter equals the setpoint value and the 
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aeration timer requests aeration for the first train in STANDBY, all the FEED - Membrane Tank 
Isolation gates on the trains in STANDBY are opened and the MBR 1 feed pump demand is increased. 
After the aeration timer times out for the last STANDBY train; then the FEED - Membrane Tank 
Isolation gates close and the iteration counter resets to zero. 

5 Sludge Wasting   

The operator is required monitor the sludge waste from the membrane basins or from the bioreactor 
in order to maintain good membrane performance.  The control of sludge wasting is not described 
here. 

6 Membrane Aeration Control 

The control of the MBR 1 blowers is not described in this document.  The membrane aeration air flow 
demand is the sum of the trains’ air flow demands.  A train in 10/10 has an air flow demand of ??? 
and a train in 10/30 has an air flow demand of ???. 

6.1 Sequential Aeration 

UF Trains are aerated in PRODUCTION, BACKPULSE, RELAX, intermittently in STANDBY and some steps 
of MAINTENANCE CLEAN, RECOVERY CLEAN, and NEUTRALIZATION.  

6.1.1 10/10 Aeration 

In 10/10 sequential aeration, the train’s cyclic valves alternate between open and closed every ten 
seconds, which aerates a given membrane module for 10 seconds followed by 10 seconds without 
aeration.  

The cyclic valves cycle air within a train, reducing both the air required to run the UF trains and the 
operating costs.  If a cyclic valve is requested to close and fails to close, cyclic aeration continues and 
the train does not proceed to Standby due to an active Standby Trigger. An alarm is triggered to alert 
the operator. If a cyclic valve fails to open, the train is shutdown to prevent fouling of the membranes 
due to inadequate air scouring. 

6.1.2 10/30 Aeration 

In 10/30 Aeration, a given membrane module is aerated for 10 seconds followed by 30 seconds 
without aeration.  The only change with respect to the 10/10 aeration is the time between aeration 
events increases from 10 to 30 seconds.  The extension from 10 to 30 seconds of no aeration 
significantly reduces the UF trains’ aeration requirement.   

The PLC automatically determines which trains should run in 10/10 and 10/30 operation based on 
the membrane performance.   Experience has shown that it is possible to operate in 10/30 aeration 
when the wastewater flow is at or below the average day design value for the membranes.  At higher 
flows, the PLC switches to 10/10 aeration based on time delayed flow trigger.  
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6.2 Standby Aeration 

The trains in Standby are intermittently aeration is controlled by duration and frequency timers. 
When a duration timer is active then a Standby train is aerated. When a frequency timer is active, 
then no trains in Standby are aerated.  

The trains in STANDBY are aerated sequentially to limit the number of starts and stops on the MBR 1 
Blower. The trains in STANDBY are aerated starting with the first train followed by the second train, 
then the third train, without stopping the blower. Trains are aerated in the order of their train 
number. If, for example, train 2 and 3 are in Standby, train 2 is aerated first, and then train 3. 
Sequential aeration involves an overlap of aeration to allow the membrane aeration blower to 
continue to operate as one train completes its aeration and another train begins its aeration. 

7 Integrity Monitoring & Control 

Integrity of each train is monitored with on-line turbidimeters. Turbidity is displayed but not 
monitored for alarms when trains are in STANDBY, BACKPULSE, RELAX, MAINTENANCE CLEAN, 
RECOVERY CLEAN, NEUTRALIZATION. 

There are three turbidity alarms used to assist the operator in running the system. One alarm is used 
to detect a problem that is not a spike and immediately shuts down the train in PRODUCTION. For 
example, a train is shutdown when the turbidity is above the setpoint, 0.5 NTU, for 2 minutes. 

A second alarm is used to detect a spike in turbidity and sets all trains that are in BACKPULSE to 
RELAX. For example, the alarm is active when the turbidity is above the setpoint, 5 NTU, for 10 
seconds. The alarm also skips all scheduled MAINTENANCE CLEANS until the turbidity alarm condition 
no longer exists.  After the turbidity alarm condition clears, the Maintenance Cleans are completed as 
scheduled, but the BACKPULSE must be manually selected by the operators, if required. 

The third alarm also detects turbidity spikes but at a lower setpoint and is used to notify the operator 
of a potential problem which needs to be addressed. For example, the alarm is active when the 
turbidity is above the setpoint, 0.2 NTU for 60 seconds. 

The turbidity alarm setpoints and the time delays, before the alarms become active, are adjustable at 
the HMI. 

For further details consult the CLC. 

8 Clean In Place (CIP) Controls 

The membranes require cleaning to maintain peak performance.  There are two types of cleaning 
methods; MAINTENANCE CLEANS and RECOVERY CLEANS.   

8.1 Sodium Hypochlorite Cleaning Equipment 

Sodium hypochlorite is used to remove organic contaminants from the membranes.  The GE W&PT 
PLC requests a sodium hypochlorite for MAINTENANCE CLEANS or RECOVERY CLEANS, to run in 
specific steps during the cleaning procedure.  Consult the OSC for these steps. 
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8.2 Citric Acid Cleaning Equipment 

Citric acid is periodically used to remove inorganic contaminants from the membranes such as 
calcium carbonate, manganese and iron compounds.  The GE W&PT PLC requests a citric acid for 
MAINTENANCE CLEANS or RECOVERY CLEANS, to run in specific steps during the cleaning procedure.  
Consult the OSC for these steps. 

8.3 Drain Pump 

The membrane tank during Recovery clean is drained with the Drain pump PU-0640-210. 

8.4 Maintenance Clean 

Maintenance Cleans are scheduled through the HMI and are automatically initiated by the PLC based 
on a 24 hour clock.  The operator may select to perform one scheduled Maintenance Clean a train 
per day on the MAINTENANCE CLEAN schedule screen.   

The operator selectable options: 

 Day of week for cleaning; 

 Time of day for cleaning; 

 Sodium hypochlorite for cleaning solution; 

 Citric acid for cleaning solution. 

When it is time to carry out a MAINTENANCE CLEAN, the PLC compares the current plant permeate 
flow demand with the available capacity of the plant if one train is not in service. If the plant 
permeate flow demand exceeds this capacity, then scheduled MAINTENANCE CLEAN is skipped but 
the request remains active and is started when this demand is lower. When a MAINTENANCE CLEAN 
is skipped or aborted, an alarm occurs to inform the operator.  

If the plant permeate flow demand does not exceed this capacity, when it is time to carry out a 
MAINTENANCE CLEAN, the train completes its current production cycle before starting the cleaning 
procedure.  If a train is in STANDBY it goes directly to MAINTENANCE CLEAN.  

8.5 Maintenance Clean Sequence  

The default steps for Maintenance Clean are: 

1) Aerates the membrane tank; 

2) Initial chemically enhanced pulse for all cassettes; 

3) Relaxation period for all cassettes; 

4) Chemically enhanced pulse for all cassettes; 

5) Relaxation period for all cassettes; 

6) Steps 4 and 5 are repeated for a number of iterations; 

7) Non-chemically enhanced pulse for all cassettes; 
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8) Aerates the membrane tank; 

9) Proceeds to STANDBY. 

8.6 Recovery Clean Controls 

RECOVERY CLEANS can only be carried out for a train if it is in RECOVERY CLEAN.  The operator is 
required to turn the train OFF then select the R. Clean button and then either the Acid or Hypochlorite 
button, for the cleaning to begin.  During a Recovery Clean there are several prompts which the 
operator must address.  Consult the OSC and CLC for further details.  As a result it is suggested to 
have the operator present during the Recovery Clean so that these prompts can be responded to in a 
timely manner. 

RECOVERY CLEANS can be done with citric acid or sodium hypochlorite depending on which cleaning 
chemical the operator selects.   

The default steps for Recovery Clean are: 

1. Aerates the membrane tank; 

2. Drains the membrane tank with the MBR Drain pump; 

3. Manual flush step.  The PLC proceeds to the next step after a defined duration. 

4. Steps 5 to 7 are repeated for a number of iterations and then proceed to step 8. 

5. Backpulses the membrane tank for a defined duration then proceeds to next step or until the 
membrane tank is at a defined level then proceeds to step 7; 

6. Relaxation period for all cassettes for a defined duration and then proceed to step 5.  

7. Drains the membrane tank with the MBR Drain pump; 

8. Chemically enhanced pulse to all the cassettes for a defined duration then proceeds to next step 
or until the tank is at a defined level then proceeds to step 10; 

9. Relaxation period for all cassettes for a defined duration and then proceeds to step 8; 

10. Final, extended relaxation period with intermittent aeration; 

11. The operator selects the Neutralization button to proceed to NEUTRALIZATION. 

The Neutralization button is available in OFF and in the last step of RECOVERY CLEAN. The default 
steps for Neutralization are: 

1. Fills the membrane tank to defined level with feed; 

2. Relaxation period for all cassettes for a defined duration and then either proceed to next step if 
the clean was with sodium hypochlorite or proceed to step 4 if the clean was with citric acid.  

3. The operator manually checks the residual chlorine concentration. The operator selects the 
Confirm Neutralization button to proceed to next step when the Cl residual is less than 10 ppm. 
The operator selects the Resume Neutralization button when the chlorine residual is greater than 
10 ppm. The train proceeds to step 2. 

4. Non-chemically enhanced pulse to all the cassettes; 
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5. Proceeds to OFF. 

Consult the OSC and CLC for specific details on the steps and setpoints. 

9 Priming System Control 

Each train is provided with an ejector, EJC-0640-0x3, which uses compressed air to operate and 
primes the permeate pump during PRIME, at the beginning of BACKPULSE/RELAX and intermittently 
the trains in STANDBY.  

To prime the train’s ejector compressed air valve opens which also opens the permeate header 
isolation valve. During this time, air in the permeate header is pulled up and out through the ejector, 
which also pulls water into the membranes and permeate pump suction. Any water that is drawn 
into the ejector drains out by gravity. 

The operator can manually initiate the priming sequence by pressing the Prime button for the train at 
the HMI. The operator can manually initiate priming only when the train is in STANDBY and OFF. 

10 UF Triggers & Alarms 

10.1 Triggers 

A trigger is a normal event that can clear an alarm or be one of several points in a sequence of 
events.   

10.2 Alarms 

Alarms are used to identify a problem with the system.  Depending on the nature of the problem the 
alarm may either shutdown the train(s), place a train to STANDBY, and initiate a callout to notify the 
operator that there is a problem.  It is understood that the operator will acknowledge the alarm and 
address the situation.  If the problem is not corrected, production quality and quantity will drop off 
quickly. 

An alarm that is activated by an instrument, pressure transmitter, flow transmitters, or level 
instrumentation, typically requires a pump or certain device to be on to generate the required flow or 
pressure.  Otherwise, the alarm will be ignored if the device to be protected is off.   

All alarms are indicated with a message on the screen.  The operator cannot reset the alarm without 
the correct password.  All alarms and the time they occurred are recorded on the alarm history 
screen.   

Some alarms can shutdown a UF train or the entire plant.  These alarms close appropriate valves and 
stop pumps.  The shutdown alarm puts the train to SHUTDOWN.  Restarting after a shutdown 
requires the alarm to be reset. 

Devices which are being controlled remotely cannot have their status changed by the PLC. 

Consult the CLC for details on specific alarms, the corresponding actions and reset procedures. 

Typical alarms that shutdown a train and alarms that put a train to STANDBY are listed in the 
following tables.  

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 821 of 893



AO# 3629424 
 

IPSWICH MBR Stage 4A 
Control Narrative 

Printed:  

June 14, 2011 

 

Issued Date: June 8, 2011 Page 13 of 15 CN_Ipswich MBR_8June11_3629424-JA-
01_RevB.docx 

 

  

Goodnal STP ST041 General (Functional Description Report) General

Q-Pulse Id TMS329 Active 29/10/2013 Page 822 of 893



AO# 3629424 
 

IPSWICH MBR Stage 4A 
Control Narrative 

Printed:  

June 14, 2011 

 

Issued Date: June 8, 2011 Page 14 of 15 CN_Ipswich MBR_8June11_3629424-JA-
01_RevB.docx 

 

Table 1: Train Shutdown Alarms 

Alarm Description Possible Causes for Alarm 

High Flow Alarm - permeate Suction hose disconnecting from fittings. 

Low Flow Alarm - permeate Loss of prime of permeate pump 

Pressure High-High Alarm – permeate 

(measured by pressure Transmitter) 
Suction hose disconnecting from fittings. 

Transmembrane Pressure Low, Low Fouled UF membranes 

Permeate Pump Fault VFD Fault 

Compressed Air – Low pressure and train is in 
Recovery Clean 

Insufficient Compressed Air Supply to operate 
pneumatically actuated valves 

Table 2: Train Standby Alarms 

Alarm Description Possible Causes for Alarm 

Low Level Alarm – membrane tank Permeate flowrate is higher than the Feed 
flowrate 

Power Failure Tripped breaker inside panel 

Low Flow Demand Standby Trigger 
Decreased Feed 

– train is not required for Production 

Compressed Air – Low pressure and train is in 
Production, Backpulse, or Relax, or Maintenance 

Clean. 

Insufficient Compressed Air Supply to operate 
pneumatically actuated valves 

11 UF Plant Operating Interface 

To accommodate the above operational requirements and all other control, display, and monitoring 
requirements, this plant employs a Human Machine Interface (HMI) for access to plant controls.  The 
HMI communicates with the Programmable Logic Controller, which in turn controls the plant. 

11.1 Password Access & Privileges 

The entire plant is controlled from the PLC through a HMI.  The ability to silence the horn and 
acknowledge alarms does not require a password, but alarms cannot be reset. 

To gain access to make changes on the HMI, the operator is required to enter the correct password.  
A screensaver blanks the screen after a set amount of time of inactivity.  The screen is reactivated by 
a single touch.  Reactivation cannot select a device or operating mode or state.   
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In order to access the control screens, the individual must enter a correct password then press Enter.  
There are three levels of password protection; Operator, Supervisor, & GE W&PT.  The operator 
password is factory set; consult the CLC for the operator password.  The supervisor password can be 
modified from the HMI.  There is no limit to the number of times another password can be attempted.  
The password must be re-entered after a set amount of time of inactivity.  For details of password 
privileges consult the CLC. 

11.2 Screen Color-Coding 

The color-coded -status indicates a device’s mode.  The HMI uses the color-coding shown below. 

Table 3: HMI Color Code Devices Chart 

Color Valve Pump 

Green Open On 

Red Closed Off 

Yellow Failure Failure 

The state, step and in steps with a duration timer the time remaining in the step is displayed on the 
train screen at the HMI. 

12 Power Interruption / Power Up 

When a loss of power occurs, the affected trains immediately proceed to POWER OFF.  After power 
returns, the plant powers up and trains start-up automatically as described in the CLC.  The CLC lists 
the order in which the common equipment and trains power up; it also specifies the state that a train 
proceeds to from POWER OFF. 

12.1 Start Up Sequence 

When the PLC detects that power is lost for 1.5 seconds then all trains proceed to POWER OFF mode. 
The GE W&PT PLC blocks all fail safe inputs that are normally closed. 

Step 1.  

The system detects power is restored (Signal to re-start the GE W&PT system). This start up sequence 
shows the order in which the devices in the plant are re-enabled after a power interruption. 

All trains proceed to POWER OFF until power is resumed and the trains are enabled. 

ZeeWeed® trains that were in STANDBY, PRODUCTION, BACKPULSE/RELAX, or MAINTENANCE CLEAN 
prior to the power failure, will proceed to STANDBY step 1 as per the start-up sequence. 

ZeeWeed® trains that were in RECOVERY CLEAN, prior to the power failure, will proceed to 
SHUTDOWN step 1 as per the start-up sequence.  Displays on alarm banner "Recovery Clean 
Aborted." 
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ZeeWeed® trains that were in NEUTRALIZATION, prior to the power failure, will proceed to 
SHUTDOWN step 1 as per the start-up sequence.  Displays on alarm banner "Neutralization Aborted." 

A delay is provided in each step to allow for devices to start before advancing to the next step.  Steps 
are skipped for those devices which are not ready. The utility air compressors run. Allows 
transmitters to warm up and complete a self-diagnostics. On the HMI, Displays "Power-up Delay”. 

Step 2.  

60 seconds after start of step 1 and the pressure switch 90-PSL-002 shows normal pressure. The PLC 
enables all common, non-sequenced valves. When Normal power is active after a power failure and 
the low compressed air switch 90-PSL-002 is not active the GE PLC sends the blower master PLC one 
aeration demand and all the cyclic valves on the trains open unless a train is in OFF. 

Step 3.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 1 to come out of POWER OFF mode and proceed to PRIME step 1 
and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

Step 4.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 2 to come out of POWER OFF mode and proceed to PRIME step 1 
and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

Step 5.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 3 to come out of POWER OFF mode and proceed to PRIME step 1 
and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

Step 6.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 4 to come out of POWER OFF mode and proceed to PRIME step 1 
and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

Step 7.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 5 to come out of POWER OFF mode and proceed to PRIME step 1 
and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

Step 8.  

30 seconds after the start of the previous step. There is no delay if the device in the previous step is 
not required. The PLC allows train 6 to come out of POWER OFF mode and proceed to PRIME step 1 
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and then STANDBY step 1 or SHUTDOWN step 1.  See start-up sequence step 1 for more details. The 
cyclic aeration valves on this train are now controlled by the OSC. 

13 Loss of Communication Alarms 

N/A. 

14 Signals for Communication  

On the SCADA, the following data is trended:  

 permeability,  

 flux,  

 all analogue data and  

 for the PID loops; the process variable, setpoint and control variable. 
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Controls Logic Chart 
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Notes

Plant Information and Control Panel Devices
A. Info Ultrafilter Trains All Plant There are 6 similar, Ultrafilter trains. Tags with a  "x" represent 6 

tags, one for each train. The "x" represents a 1, through to 6 for 
each of the trains.

A. Info Controls Documents All Plant The OSC, CLC, Devices, and Control Narrative with the P&ID's 
should be reviewed in their entirety to assist in the understanding of 
plant operations.

A. Info Returning a Train to Run All Plant Any action, i.e. an alarm, which causes a train to shutdown will 
require the operator to put the train back to ON from SHUTDOWN.

A. Info Returning a Device to Auto All Plant Any device which is placed into manual, i.e. due to an alarm, will 
need to be placed back into Auto by the operator.

A. Info Setpoints All Plant All setpoints to be verified in the field. Changes may be required for 
field conditions & requirements.

A. Info Device Display Colors, Line Display Colors 
& Status (HMI & SCADA)

All Plant The following color scheme is used for device status:

Green - indicates a pump/blower is on and a valve is open.
Red - indicates a pump/blower is off and a valve is closed.
Yellow - indicates a pump/blower or valve has an alarm.

A device placed in MCC control will have MCC displayed over or 
beside the device.

A device placed in MANUAL control will have MAN displayed over or 
beside the device.

A. Info Displays/Alarms, Setpoints & Selections 
(HMI & SCADA)

All Plant All active alarms are displayed on the screen.  Alarms are tracked 
on the alarm summary screen.

All setpoints and selections, for example "Auto/Start/Stop", are 
displayed on the screen.

A. Info Display Instrumentation Values (HMI & 
SCADA)

All Plant The following items are to be displayed:

1) All analog instrumentation signals wired directly to the GE W&PT 
PLC. (e.g., Flow, Pressure, Turbidity, temperature)
2) All analog instrumentation signals communicated to the GE 
W&PT PLC by another PLC. (e.g., Flow, Pressure, Turbidity, 
temperature)
3) Transmembrane Pressure (TMP)

A. Info Trending Analog Values All Plant On plants which incorporate a SCADA system the items below are 
to be trended.

1) All analog instrumentation signals wired directly to the GE W&PT 
PLC. (e.g., Flow, Pressure, Turbidity)
2) All analog instrumentation signals communicated to the GE 
W&PT PLC by another PLC. (e.g., Flow, Pressure, Turbidity)
3) Transmembrane Pressure (TMP)

Update time is 5 sec. for all items. Minimum storage time is 2 
months.

 

A. Info Trending PID Loops All Plant All PID loop parameters are trended.

HMI screen graphically displays Setpoint (SP), Process Variable 
(PV), and Control Variable (CV).

A. Info PLC Address(es) Control Ethernet I/P Address: 
Sub Net Mask: 
Gateway (LAN Modem assigned address): 

A. Info HMI Address(es) Control Ethernet I/P Address: 
Sub Net Mask: 

A. Info Date & Time Synchronization (HMI & 
SCADA)

All Plant Every day when the time is 2:22 am, 
OR
When the operator presses the "Synchronize PLC
Clock Now" button.

The PLC date and time are synchronized to the HMI/SCADA Date & 
Time .

Date  & Time shown on the HMI/SCADA screens are the PLC date 
and time.

A. Info Off & Shutdown All Plant An alarm cannot change the mode in OFF and SHUTDOWN. Only 
the operator can change the mode from OFF and SHUTDOWN.

Alarm Clock Synchronization Failed All Settings IN ALL MODES:
When there is a clock synchronization request for 
10 seconds.

IN ALL MODES:
When synchronization occurs.

Y

Alarm Not All Devices In Auto Control Settings IN ALL MODES:
When there is at least one device, wired to the 
GE PLC, that is not in Auto.

IN ALL MODES:
- all steps, displays on HMI screen "Not All Devices In Auto."

IN ALL MODES:
When all devices are in Auto.

Y General indicate at least one 
device is not in auto.
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Notes

IONET_SLAVE_FAIL_ALM Alarm "IO Network" Slave Communication Module 
Failure.
IO Network may refer to Devicenet, 
ControlNet, Ethernet, etc. or a combination. 
Alarm shall be generated for each slave 
module.

Control Settings IN ALL MODES:
When the communication module status register 
indicates a communication failure for 5 seconds 
and the power failure alarm is not active.

IN ALL MODES except OFF:
- all steps, if communication module failure is on a train IO rack, train
proceeds to SHUTDOWN- step 1.
- all steps, if communication module failure is on a common 
equipment IO rack , disables common equipment wired to that rack.

IN ALL MODES:
When the communication module
communication failure condition is no
longer present.

Y Y The actions of this alarm 
depend on the I/O on the 
slave rack.

CP"Y"_SURGE_SUPPRESSOR Alarm Control Panel 'Y' Surge Suppressor Needs 
Replacing

Control Surge 
Suppressor 

IN ALL MODES:
- all steps, when the control panel surge 
suppressor contact indicates a failure

When the control panel surge suppressor 
contact no longer indicates a failure

Y Check the electrical drawings 
to determine if there is a 
surge suppressor.

PLC"Y"_LOW_BAT Alarm PLC 'Y' Battery Low Control Control IN ALL MODES:
- all steps, when the PLC Battery is low 

When the PLC battery is normal. Y The PLC will continue to 
operate without a battery until 
there is a power failure.

A. Info Buttons Control Interface After a button is pressed at the HMI, it is 
reset after one scan time.

LOG_OFF Button Log Off Control Security Returns Security Level to Viewer.
GENERAL_CALLOUT Alarm General Callout Control Interface IN ALL MODES:

- all steps, when any condition requiring a callout 
is activated.

When the conditions requiring the callout 
are cleared.

Y

CLEAR_NOTIFICATION Button Clear Notification Control Interface Clears the notification signal ALRM_NOTIFICATION.
ALRM_NOTIFICATION Digital Out Alarm Notification Control Interface When an alarm is initiated. Provides signal for device to notify the operator an alarm has 

occurred.
Conditions requiring notification are identified by the 
"NOTIFICATION" column on the right side of the CLC.

Device may be a horn, light or other means of notification.

When the Clear Alarm Notification or 10 
minutes have passed since the signal was 
activated.

A. Info ADMIN Password Access Control Security When the proper Username and Password are 
entered.

User name: ADMIN
Password: (available only to GE W&PT 
Personnel)

Starts 4 hour timer.
Provides the following:
• Access to view all screens.
• Access to view and make adjustments of Setpoints.
• Access to view and make adjustments of all train operational 
modes.
• Access to view and selection of train ON/OFF buttons.
• Resetting of all Alarms.
• Manual & Auto view Operation of all Pumps and Valves.
• Access to view and make adjustments of all set points, including 
PID tuning parameters.
• Manual control of PID's.

When ADMIN logs out or after timer times 
out.

A. Info HMI Supervisor Password Access Control Security When the proper Username and Password are 
entered.

User name: SUPER
Password: (available only to Supervisor)

Starts 4 hour timer.
Provides the following:
• Access to view all screens.
• Access to view and make adjustments of Setpoints.
• Access to view and make adjustments of all train operational 
modes.
• Access to view and selection of train ON/OFF button views.
• Resetting of all Alarms.
• Manual & Auto view Operation of all Pumps and Valves.
• Manual control of PID's.
• Access to view PID control setpoints & graphics, but can not adjust 
PID tuning parameters.

When the Supervisor logs out or after timer 
times out.

A. Info HMI Operator Password Access Control Security When the proper Username and Password are 
entered.

User name: OPER 
Password: GE W&PT six digit AO number

Starts 4 hour timer.
Provides the following:
• Access to view all screens.
• Access only to view Setpoints.
• Access to view and make adjustments of all train operational 
modes, excluding manual.
• Access to view and selection of train ON/OFF button views.
• Resetting of all Alarms.
• Auto view Operation of all Pumps and Valves, not Manual.
• Access only to view PID control setpoints & graphics.

When the Operator logs out or after timer 
times out.

A. Info HMI Default Password Access Control Security Access to major screens.
Silence horn and acknowledge alarms.
No access to alarm reset.

A. Info HMI Screen Blanking Control Security Automatically turns off screen after 30 minutes of continuous idle 
time.

Configured in Control Panel - Displays Properties.

When the screen is touched in any location.

UPS_FAULT UPS_FAUL
T

UPS Fault Control UPS When the UPS contact indicates a failure When the UPS contact no longer indicates 
a failure

Y
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Notes

KX-0640-001 Setpoint Train Rotation Time Control Trains 1 72 4 hr. IN PRODUCTION:
- as soon as there is at least one train in 
PRODUCTION, timer starts.
The setpoint not operator adjustable.

When timer times out, at the setpoint;

System triggers a Standby request, if there is a train in STANDBY 
step 3 with no Standby alarms and is available to start.

If there are no trains in STANDBY step 3 available to start, when 
timer times out, Standby request is ignored and maintained..

When timer times out and there is at least 
one train in STANDBY, timer resets and 
resumes timing,
OR
when the train with the highest priority to 
stop is not in the Production cycle, timer 
resets and resumes timing,
OR
when there are no trains in PRODUCTION, 
BACKPULSE, or RELAX, timer resets and 
stops.

Y This timer balances the usage 
of trains and prevents trains 
from spending extended time 
in STANDBY.
It also ensure the membrane 
tank doesn't become an 
anoxic zone.

Feed System
LI-0510-010 Analog In Bioreactor Level Transmitter Bioreactor Level TBD TBD mm Displays value with engineering units on screen.

Actual instrument is 0510LE/LIT-110.

This level is used to calculate 
the trim for the plant permeate 
flow demand.

LAH-0510-010 Alarm Bioreactor Average Level High Bioreactor Level TBD TBD TBD mm IN ALL MODES:
- all steps, when the Bioreactor level is at or 
above this setpoint for 5 seconds

The plant flow demand is set to the peak flow for the plant. When the Bioreactor level is below 
Bioreactor Low Level Setpoint LCH-0510-
110.

Y At this level, the plant is 
forced to its maximum 
permeate demand to prevent 
overflow.  This overrides the 
normal demand calculation.

This level is near the highest 
operating level, but allows 
enough freeboard to prevent 
overflow while trains come 
online and ramp up.

LAL-0510-010 Alarm Bioreactor Average Level Low Bioreactor Level TBD TBD TBD mm IN ALL MODES:
- all steps, when the Bioreactor level is at or 
below this setpoint for 5 seconds

IN PRODUCTION, RELAX & BACKPULSE:
- all steps, proceeds to STANDBY - step 1.

IN MAINTENANCE CLEAN, RECOVERY CLEAN & 
NEUTRALIZATION:
- all steps, completes mode.

Prevents trains from entering PRODUCTION, BACKPULSE & 
RELAX modes.

When the Bioreactor level is above 
Bioreactor Low Level Setpoint LCL-0510-
110.

Y Y Y At this level, trains are forced 
to STANDBY.  This overrides 
the normal demand 
calculation.

This level is near the lowest 
operating level, but allows 
enough room to permit normal 
operation.

LCH-0510-010 Setpoint Bioreactor High Level Setpoint Bioreactor Level TBD TBD TBD m This is the maximum bioreactor level setpoint where flow demand is 
at the maximum value. Used to calculate plant permeate flow 
demand FX-0640-000.
Operator entered value.

LCL-0510-010 Setpoint Bioreactor Low Level Setpoint Bioreactor Level TBD TBD TBD m This is the minimum Bioreactor level setpoint where flow demand is 
at the minimum value. Used to calculate plant permeate flow 
demand FX-0640-000.
Operator entered value.

FX-0640-000 Derived Plant Permeate Demand Bioreactor Flow Plant Permeate Demand  = proportional to Bioreactor level, as 
shown below.

FX-0640-000 =
[min. demand + ((max. demand - min. demand) x (LI-0510-010 - 
LCL-0510-010) / (LCH-0510-010 - LCL-0510-010))]
Where:
Maximum control level is LCH-0510-010 where permeate demand 
must equal the maximum peak flow for the plant.
Control level is LC-0510-010 is in the middle of the maximum and 
minimum levels for the trim volume.
The max. demand flow equals 744L/s. 
The min. demand flow equals 218L/s. 
This is the plant permeate demand used to calculate the net 
permeate flow for each train in PRODUCTION, FX-0640-0x01.
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Notes

FX-0600-FEED Setpoint  MBR 1 Feed Flow Demand Feed Flow 545 1,860 L/s When there is at least one train in Production, Relax or Backpulse 
(Production Cycle):
MBR 1 Feed Flow Demand = Plant Permeate Flow Demand 
FX-0600-FEED = FX-0640-000 x FX-0600-FEEDRATIO
Flow setpoint is updated every 15 minutes.

When there is at least one train in Production, Relax or Backpulse 
(Production Cycle) and the duration timer for standby aeration is 
active and the value of the iterations counter QQI-0640-ITER equals 
the value of its setpoint.

MBR 1 Feed Flow Demand = Plant Permeate Flow Demand 
multiplied by feed ratio multiplied by (# of trains in the production 
cycle + 1)/(# of trains in the production cycle)
FX-0600-FEED = FX-0640-000 x FX-0600-FEEDRATIO multiplied 
by (# of trains in the production cycle + 1)/(# of trains in the 
production cycle)

When none of the trains are in Production, Relax or Backpulse and 
at least one train is in Standby Step 3, open the FEED - Membrane 
Tank Isolation gate for the trains in Standby Step 3 and operate the 
MBR 1 feed pumps at the flow setpoint 218L/s. This operation is not 
based on the standby aeration timers. This operation occurs 
continuously until a train goes to Production. 

FX-0600-FEEDRATIO Setpoint MBR Feed Flow Ratio
(This is the recirculation ratio +1)

Feed Flow 1 6 TBC N/A This is the ratio between feed flow rate and the permeate flow rate.   
This is equal to the required recirculation ration plus 1 (i.e. for 
example, if the recirculation ratio is 1.5, then the FX-0600-
FEEDRATIO =2.5)

This is used to calculate the MBR 1 Feed flow FX-0600-FEED
QQI-0640-ITER Setpoint Standby RAS Pump Operation Iterations Feed Pump 0 10 1 # of times When the standby frequency timer KX-0650-0104 

times out.
Increase the iterations counter by one.
When the value of the iterations counter equals the value of the 
setpoint, open the FEED - Membrane Tank Isolation gates for all the 
trains in Standby.
Note: when the iterations counter equals zero the membrane tank 
isolation gate open each time the trains in standby are aerated.

When the standby duration timer KX-0650-
0103 times out for the LAST train with  
standby duration timer KX-0650-0103 
active and the value of the counter equals 
the setpoint value.

LAHH-0600-001 Alarm MBR 1 Feed Channel High, High MBR Feed 
Channel

Level IN ALL MODES:
- all steps, when the MBR Feed channel high-high 
switch is active for 5 seconds

IN ALL MODES:
all steps, all of the MBR Feed Pumps (PU-0540-
010/020/030/040/050) will stop

When the MBR feed Channel Low level 
switch is not active.

Y Y

LAH-0600-001 Alarm MBR 1 Feed Channel High MBR Feed 
Channel

Level IN ALL MODES:
- all steps, when the MBR Feed channel high 
switch is active for 5 seconds

The plant permeate flow demand is set to the peak flow. The Max. 
Peak Flow equals 829L/s. 

When the MBR feed Channel Low level 
switch is not active.

Y Y

LSL-0600-001 Trigger MBR 1 Feed Channel Low MBR Feed 
Channel

Level IN ALL MODES:
- all steps, when the MBR Feed channel low 
switch is active for 5 seconds

Reset LAHH-0600-001 & LAH-0600-001

LALL-0600-001 Alarm MBR 1 Feed Channel Low, Low MBR Feed 
Channel

Level IN ALL MODES:
- all steps, when the MBR Feed channel low, low 
switch is active for 5 seconds

IN PRODUCTION:
- all steps, the trains proceed to STANDBY steps 1.

When the MBR feed Channel Low, low 
level switch is not active.

Y

UF Process Information
A. Info Display of Operational Mode and step 

number.
Control Mode The current operating mode and the step number is displayed on the

screen.

Time remaining for some steps is displayed.

Only the mode name and step 
number are required.  Step 
descriptions are not required.

A. Info Mode Selection through ON Control Mode IN OFF & SHUTDOWN:
- as required in OSC steps of each mode, if the ON button is 
pressed the train proceeds to PRIME - step 1 and then STANDBY 
step 1 and it will cycle through modes automatically as required 
provided all necessary equipment is in auto and available.

Y Y

Interlock Number of trains permitted in a given mode Control Mode Consult the OSC for details. Interlocks are shown in the 
OSC in the first line of each 
mode.

HIS-0640-00x1 Button ON Button Control Mode IN OFF & SHUTDOWN:
- steps as per OSC, proceeds to PRIME - step 1.

Consult interlocks in CLC and OSC for more information.

Y Y The sequence after the on 
button is selected is Prime, 
Standby and Production

HIS-0640-00x2 Button OFF Button Control Mode IN ALL MODES:
- steps as per OSC, proceeds to OFF - step 1.

Consult interlocks in CLC and OSC for more information.

NOTE:
User is responsible for the use of this button to ensure that a 
cleaning solution will be handled as required before proceeding to 
production.

The Off button is always 
available.
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Notes

HIS-0640-00x3 Button PRIME Button Control Mode IN OFF & STANDBY:
- steps as per OSC, proceeds to PRIME - step 1.

Consult interlocks in CLC and OSC for more information.

Allows the operator to prime 
the train

HIS-0640-00x4 Button BACKPULSE Button Control Mode IN OFF, STANDBY & PRODUCTION:
- steps as per OSC, proceeds to BACKPULSE - step 1.

Consult interlocks in CLC and OSC for more information.
HIS-0640-00x5 Button M. CLEAN with CITRIC ACID Button Control Mode IN OFF, STANDBY & PRODUCTION:

- steps as per OSC, proceeds to MAINTENANCE CLEAN - step 1.

Consult interlocks in CLC and OSC for more information.

HIS-0640-00x6 Button M. CLEAN with SODIUM HYPOCHLORITE 
Button

Control Mode IN OFF, STANDBY & PRODUCTION:
- steps as per OSC, proceeds to MAINTENANCE CLEAN - step 1.

Consult interlocks in CLC and OSC for more information.

HIS-0640-00x7 Button R. CLEAN WITH CITRIC ACID Button Control Mode IN OFF:
- steps as per OSC, proceeds to RECOVERY CLEAN - step 1.

Consult interlocks in CLC and OSC for more information.
Initiates a recovery clean with citric acid.

HIS-0640-00x8 Button R. CLEAN WITH SODIUM 
HYPOCHLORITE Button

Control Mode IN OFF:
- steps as per OSC, proceeds to RECOVERY CLEAN - step 1.

Consult interlocks in CLC and OSC for more information.
Initiates a recovery clean with sodium hypochlorite.

HIS-0640-00x9 Button NEUTRALIZATION Button Control Mode IN OFF & RECOVERY CLEAN:
- steps as per OSC, proceeds to NEUTRALIZATION - step 1.

Consult interlocks in CLC and OSC for more information.
A. Info Standby Priority UF Demand A train that has been in PRODUCTION the longest time has the 

highest priority to proceed to STANDBY from PRODUCTION.
A train in demand override, has the lowest priority to proceed to 
STANDBY.

Determines the order trains 
go to standby

A. Info Starting Priority UF Demand A train that has been in STANDBY the longest time has the highest 
priority to proceed to PRODUCTION from STANDBY.

Determines the order trains 
go to PRODUCTION

Q-0640-NUM_TR_PROD Derived Number of Trains Cycling through 
Production

UF Trains This is the number of trains in PRODUCTION, BACKPULSE 
RELAX.

Used in the equation to 
calculate the permeate flow 
per train. Prime is not part of 
the production cycle.

Q-0640-NUM_TR_PROD_SUP Derived Number of Trains Cycling through 
Production with supervisory Flow Setpoint

UF Trains This is the number of trains in PRODUCTION, BACKPULSE 
RELAX, with a supervisory flow setpoint.

Used in the equation to 
calculate the permeate flow 
per train. Prime is not part of 
the production cycle.

KX-PRIME-SP1 Setpoint Priming Duration UF Sequence 30 300 60 sec. IN PRIME:
- step 1.

IN PRIME:
- starts timer, action when the timer times out proceeds as per the 
OSC.

When the timer times out. Step duration of  Prime.

KX-0640-000 Setpoint Production Cycle Timer - total time to 
complete one Production sequence plus 
one Backpulse sequence.

UF Sequence 8 15 12 min. When a train enters the production cycle for the 
first time and no other train is in the production 
cycle the timer continues timing.

Value entered at the HMI, in minutes.

Time remaining in the production cycle for each train, KI-0640-0x0, 
is displayed, in seconds.

The timer keeps running through all of the valve alignment steps and
through backpulse.

If all trains are in OFF or POWER OFF the time is retained.  When 
trains enter the production cycle the timer resumes.

When the full production duration has 
expired.

There is one production cycle 
per plant unless the plant is 
divided into two banks.

Membrane Aeration
QQ-0650-010 Derived Standby Aeration Order Membrane 

Aeration
Sequence IN STANDBY:

- step 3, trains are aerated for KX-0650-0103 seconds one at a time, 
immediately one after another until the last train in STANDBY is 
aerated. 

Trains are aerated in order according to the train number. 
For example, if trains 1, and 2 are in STANDBY,  train 1 is aerated 
first, followed by train 2 .  

The aeration order is repeated for the trains in STANDBY every  KX-
0650-0104 seconds.  

In STANDBY, trains are 
aerated sequentially to reduce 
the number of start/stops on 
the blowers.
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Notes

A. Info Calculated 10/30 Aeration Status Membrane 
Aeration

Sequence When a train is enabled for 10/30 aeration and is its calculated 
status is 10/30 Aeration (based on the Net Permeate Flow Trigger, 
10/30 Aeration setpoint).
- when a train switches from Standby to Production, it is aerated in 
10/30 if it has a partner.
- 10/30 aeration only occurs for trains in Standby, Backpulse, Relax, 
and Production when they have a partner.

A. Info 10/30 Aeration Train Pairing Membrane 
Aeration

Sequence IN STANDBY, PRODUCTION, BACKPULSE, & RELAX:
Trains in 10/30 aeration pair up based on the time that the aeration 
mode changed from 10/10 to 10/30 aeration.  i.e. The first and 
second trains to enter 10/30 pair in the sequencing.  This does not 
necessarily correspond to the train number.

If there is an odd number of trains in 10/30 aeration, the train with 
the highest STANDBY priority is aerated in 10/10, with the other 
trains pairing based on the time that their aeration mode changed as 
above.

The first two trains permitted 
to enter 10/30 are paired 
together.

FX-0640-0x03 Trigger Net Permeate Flow Trigger, 10/30 Aeration 
 x refers to the train number

Membrane 
Aeration

Sequence TBC L/s IN STANDBY, BACKPULSE, RELAX, 
PRODUCTION:
- when FX-0640-0x01 or FX-0640-0x01 is greater 
than this setpoint for 5 minutes.

IN STANDBY, BACKPULSE, RELAX, PRODUCTION:
- the train's aeration status is switched to 10/10 aeration.
- the number of blowers operating is adjusted as required.

This trigger clears when the flow is less 
than this setpoint.

10/30 aeration is prevented 
when the train's flow demand 
is above this setpoint for 5 
minutes.

HIS-0650-0105 Button Enable/Disable 10/30 Aeration Membrane 
Aeration

Flow IN ALL MODES:
- the 10/30 aeration is enabled/disable

When 10/30 Aeration is 
enabled it will only occur when 
conditions permit.

ZAO-0640-0x1
ZAO-0640-0x2

Alarm MEM. AIR - Sequential Valve, Mem. Tk.  
Failed to Open

Membrane 
Aeration

Valve IN ALL MODES:
- all steps, when the open limit switch is not 
activated for 7 seconds when the valve is asked 
to open.

IN PRODUCTION, BACKPULSE & RELAX
- all steps,  proceeds to SHUTDOWN - step 1.

IN MAINTENANCE CLEAN & RECOVERY CLEAN & 
NEUTRALIZATION:
- all steps, continues Maintenance Clean, Recovery Clean, 
Neutralization without aeration.  Once steps are complete,  the train 
proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y An aeration valve that fails to 
open will prevent proper 
aeration.

The train must be shut down 
to prevent fouling.

ZAC-0640-0x1
ZAC-0640-0x2

Alarm MEM. AIR - Sequential Valve, Mem. Tk.  
Failed to Close

Membrane 
Aeration

Valve IN ALL MODES:
- all steps, when the close limit switch is not 
activated for 7 seconds when the valve is asked 
to close.

IN PRODUCTION & BACKPULSE:
- all steps, continues to cycle valve.  Displays on alarm banner 
"Train has a Cyclic Valve Failure, Inadequate Membrane Aeration 
may be Occurring".  Train does not proceed to Standby due to an 
active Plant Permeate Demand Standby Trigger, (i.e., FXL-0640-
0001# has no effect for this train).

Maintenance Cleans and Recovery Cleans are prevented.
10/30 Aeration is disabled.
IN MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.  Displays on alarm 
banner "Maintenance Clean Aborted."

IN RECOVERY CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.  Displays on alarm 
banner "Recovery Clean Aborted."
IN NEUTRALIZATION:
- all steps, continue

When the close limit switch is activated. Y Y An aeration valve that fails to 
close will prevent the train 
from stopping aeration.

The train is required to 
continue PRODUCTION, but 
the operator must address the 
failure before proper aeration 
is restored.

KX-0640-0101 Setpoint Mem. Tk. Cyclic Valve Cycle Time in 10/10 Membrane 
Aeration

Valve 10 sec. Valves will alternate between open and close positions every 10 
seconds. For example, when valve VCA-0640-0x1 is open for 10 
seconds the PLC opens valve VCA-0640-0x2 and delays for 2 
seconds before closing valve VCA-0640-0x1. 

This is for 10/10 aeration. 
Since there must be a flow 
path for the air there is a time 
when both valves are open.

A. Info Mem. Tk. Cyclic Valve Cycle Time 10/30 Membrane 
Aeration

Valve A valve is open for 12 seconds and closed for 28 seconds. There is 
a 2 second overlap between open a valve and closing a valve to 
ensure there is always a path for aeration.

Since there must be a flow 
path for the air there is a time 
when the two valves are open. 

KX-0650-0103 Setpoint Train in Standby Aeration Duration Membrane 
Aeration

Sequence 120 600 300 sec. IN STANDBY:
 - step 3 when timer KX-0650-0104 times out or 
KX-0650-0103 times out and another train in 
Standby requires aeration then KX-0650-0103 
restarts again.

IN STANDBY:
 - step 3, aerates the membrane tank for KX-0650-0103 seconds 
every KX-0650-0104 seconds.  Starts step with no mixing.

Aeration valves open every KX-0650-0104 seconds. The aeration 
demand starts 6 seconds after the first train to be aerated MEM. AIR 
- Sequential valve is requested open and the train is aerated for KX-
0650-0103 seconds. If more than one train is being aerated the next 
train's MEM. AIR - Sequential valve opens and after six second the 
previous train's MEM. AIR - Sequential valves closes. When the last 
train is aerated, the aeration demand decrease and after 30 seconds
the MEM. AIR - Sequential valves close.

When the timer times out. Trains are periodically aerated 
in STANDBY to prevent solids 
settling.
Use enable/disable button for 
standby aeration. 
This timer is also used for 
recirculation of mixed liquor. 
See RAS recirculation. 
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Notes

KX-0650-0104 Setpoint Train in Standby Aeration Frequency Membrane 
Aeration

Sequence 1800 sec. IN ALL MODES:
- this timer runs.
This setpoint is not adjustable.

IN STANDBY:
 - step 3, aerates the membrane tank for KX-0650-0103 seconds 
every KX-0650-0104 seconds.  

IN ALL MODES Calculation for 10/10 or 10/30 status:
- 10/30 aeration must be enabled for the train, HIS1-8500-x
- based on the 10/30 Aeration Flow Trigger FX-0640-0x03 the PLC 
selects the either 10/10 or 10/30 aeration status for each train in the 
plant. (This includes the trains not in the production cycle.)
- determine the number of operating blowers required and then 
adjust the number of blowers operating.

When the timer times out, it resets and 
starts.

This timer is also used for 
recirculation of mixed liquor. 
See RAS recirculation and 
10/30 aeration. 

HIS-0650-0106 Button Standby Aeration Mixing Enable/Disable 
Button

Recovery 
Clean

Sequence Enable button:
When the button is selected there is intermittent aeration in 
STANDBY step 3 so the timers KX-0650-0103 and KX-0650-0104 
are used.
Disable button:
When the button is selected there is no intermittent aeration in 
STANDBY step 3 so the timer KX-0650-0104 runs and resets every 
time it times out. (This timer is used for 10/30 aeration).

When enabled, the mixed 
liquor will be intermittently 
mixed to prevent the settling 
of solids and to provide 
oxygen.

TIT-0650-060 Analog In Membrane Aeration Air Temperature Membrane 
Aeration

Temperature TBD TBD deg. C Displays value with engineering units on screen.

Actual instrument is TE/TIT-0650-060.
TAT-0650-0601 Alarm Membrane Aeration Air Temperature 

Transmitter Out of Range
Membrane 
Aeration

Temperature TBD TBD deg. C IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

When the transmitter is in range. Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

TAT-0650-0602 Alarm Membrane Aeration Total Air Temperature 
Transmitter  Analog Channel Fault

Membrane 
Aeration

Temperature IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

When the transmitter reading changes. Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

PIT-0650-060 Analog In Membrane Aeration Air Pressure Membrane 
Aeration

Pressure TBD TBD kPa Displays value with engineering units on screen.

Actual instrument is PE/PIT-0650-060.

PAT-0650-0601 Alarm Membrane Aeration Air Pressure 
Transmitter Out of Range

Membrane 
Aeration

Pressure TBD TBD kPa IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

When the transmitter is in range. Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

PAT-0650-0602 Alarm Membrane Aeration Total Air Pressure 
Transmitter  Analog Channel Fault

Membrane 
Aeration

Pressure IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

When the transmitter reading changes. Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

FIT-0650-060 Analog In Membrane Aeration Air Flow Membrane 
Aeration

Flow TBD TBD Cu.m/min. Displays value with engineering units on screen.

Actual instrument is FE/FIT-0650-060.

For system with flow control 
for the blowers. Note turbo 
type blowers provide the air 
flow more accurately than a 
meter.

FAT-0650-0601 Alarm Membrane Aeration Air Flow Transmitter 
Out of Range

Membrane 
Aeration

Flow TBD TBD Cu.m/min. IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

When the transmitter is in range. Y Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

FAT-0650-0602 Alarm Membrane Aeration Total Air Flow 
Transmitter  Analog Channel Fault

Membrane 
Aeration

Flow IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

When the transmitter reading changes. Y Y The flow transmitter is faulted, 
depending on the use of the 
transmitter change the action 
and reset.

FX-0650-0601
FX-0650-0602
FX-0650-0603
FX-0650-0604
FX-0650-0605
FX-0650-0606

Derived Mem. Tk. Membrane Aeration Air Flow 
Requirement Per Train

Membrane 
Aeration

Flow TBD TBD Cu.m/min. Membrane Aeration Requirement Per Train in 10/10 aeration = TBD
Membrane Aeration Requirement Per Train in 10/30 aeration = TBD

Airflow requirement per train 
is a fixed, constant value 
depending on the type of 
aeration.

FQ-0650-060 Derived Membrane Aeration Total Required Air 
Flow 

Membrane 
Aeration

Flow TBD TBD Cu.m/min. FQ-0650-060 = [Sum of FX-0650-0601 + FX-0650-0602 + FX-0650-
0603 + FX-0650-0604 + FX-0650-0605 + FX-0650-0606 for the 
trains with an aeration demand] divided by the number of operating 
blowers.

This is the setpoint for FIC-0650-060.

When more than one blower 
is operating the total required 
air flow is divided by the 
number of operating blowers.

FAH-0650-060 Alarm Membrane Aeration Air Flow High Membrane 
Aeration

Flow 90 150 120 % IN ALL MODES:
- all steps when the flow FIT-0650-060 as a 
percentage of the FQ-0650-060 setpoint is at or 
above this setpoint for 5 seconds.

When the flow as a percentage of the 
Membrane Aeration Total Required Air 
Flow  setpoint is below this setpoint.

Y
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Notes

FAL-0650-060 Alarm Membrane Aeration Air Flow Low Membrane 
Aeration

Flow 50 100 90 % IN ALL MODES:
- all steps when the flow FIT-0650-060 as a 
percentage of the FQ-0650-060 setpoint is at or 
below this setpoint for 5 seconds.

When the flow as a percentage of the 
Membrane Aeration Total Required Air 
Flow setpoint is above this setpoint.

Y

FAL-0650-001
FAL-0650-002
FAL-0650-003
FAL-0650-004
FAL-0650-005
FAL-0650-006

Alarm Membrane Aeration Air Flow Low Membrane 
Aeration

Flow IN ALL MODES:
- all steps, when the train has an aeration demand
for 10 seconds. Note to field service 
representative: this delay timer will need to be 
adjusted depending on blower operation. 

IN ALL MODES:
- all steps, the train proceeds to Shutdown step 1.

When the switch is no longer active. Y Y

Membrane Tank
LIT-0640-0x0 Analog In Mem. Tk Level UF Level TBD TBD mm Displays value with engineering units on screen.

Actual instruments are LE/LIT-0640-010, LE/LIT-0640-020, LE/LIT-
0640-030, LE/LIT-0640-040, LE/LIT-0640-050, LE/LIT-0640-060.

Y

LAT1-0640-0x01 Alarm Mem. Tk Level Transmitter Out of Range UF Level TBD TBD mm IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

IN ALL MODES except OFF:
- all steps,  proceeds to SHUTDOWN - step 1.

IN MAINTENANCE CLEAN:
- Displays on alarm banner "Maintenance Clean Aborted."

IN RECOVERY CLEAN:
- Displays on alarm banner "Recovery Clean Aborted."
IN NEUTRALIZATION:
- Displays on alarm banner "Neutralization Aborted."

When the train's On or Off button is 
pressed.

Y Y Y Membrane trains must be 
shutdown if the level in the 
tank cannot be determined to 
protect the membranes.
The alarm is reset by the 
operator by selecting the 
train's On or Off button, it is 
assumed the transmitter is 
repaired

LAT2-0640-0x02 Alarm Mem. Tk Level Transmitter Analog Channel 
Fault

UF Level IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

IN ALL MODES except OFF:
- all steps,  the train proceeds to SHUTDOWN - step 1.

IN MAINTENANCE CLEAN:
- Displays on alarm banner "Maintenance Clean Aborted."

IN RECOVERY CLEAN:
- Displays on alarm banner "Recovery Clean Aborted."
IN NEUTRALIZATION:
- Displays on alarm banner "Neutralization Aborted."

When the train's On or Off button is 
pressed.

Y Y Membrane trains must be 
shutdown if the level in the 
tank cannot be determined to 
protect the membranes.
The alarm is reset by the 
operator by selecting the 
train's On or Off button, it is 
assumed the transmitter is 
repaired

LAHH-0640-0x0 Alarm Mem. Tk Level High High UF Level IN ALL MODES:
When the level Alarm high has been active and/or
the LAHH-0640-0x0 (switch) has been active for 
more than 90 seconds.

When the level Alarm high is no longer 
active.

Y Y This indicates that a high level 
alarm was not solved by 
ramping up production.

LAH-0640-0x0 Alarm Mem. Tk Level High UF Level TBD TBD TBD mm IN ALL MODES:
When the level is at or above this level setpoint 
and/or the LAH-0640-0x0 (switch) is active for 8 
seconds. 

IN ALL MODES:
- all steps, sets the plant flow demand equal to the peak flow for the 
plant

IN MAINTENANCE CLEAN:
- all steps, alarm only.
IN RECOVERY CLEAN/NEUTRALIZATION:
- all steps, alarm only.

When LS-0640-0x01 is active. Y The plant demand must be 
set to the maximum to 
prevent possible overflow of 
mixed liquor.

This level is set above the 
normal operating band, but 
below the overflow level.

LS-0640-0x01 Trigger Mem. Tk Level to Enable Membrane Tank 
Feed

UF Level TBD TBD TBD mm IN ALL MODES:
When the level is at or below this level for 8 
seconds. 

Resets LAH-0640-0x0
Membrane Tank Level to Resume Normal Demand (the start trigger 
are available)

This level is below the LAH 
level and placed within the 
normal operating band.
When the level is above this 
setpoint the train start triggers 
are functioning based the 
plant flow demand.

LS-0640-0x03 Trigger Mem. Tk Level 3 for Fill and Aerate UF Level TBD mm IN NEUTRALIZATION:
- step 4, when the level is at or above the setpoint 
for 8 seconds.

IN NEUTRALIZATION:
- proceeds to the next step.

Target setpoint is a level about 12 inches (300 mm) above the LS-
0640-0x02 setpoint but prevents the membrane tank from 
overflowing.

Target setpoint is a level 
about 1300 mm above the LS-
0640-0x02 setpoint but 
prevents the membrane tank 
from overflowing.

LS-0640-0x02 Trigger Mem. Tk Level Above Membranes UF Level TBD TBD TBD mm IN ALL MODES:
When the level is at or above this level for 8 
seconds.

Resets LAL-0640-0x0 & LALL-0640-0x0.

The train will come out of standby and resume production if there is 
a demand to produce water.

This level is the lowest point in 
the normal operating range.

LAL-0640-0x0 Alarm Mem. Tk Level Low UF Level TBD TBD TBD mm IN ALL MODES except RECOVERY CLEAN:
When the level is at or below this level and/or the 
LAL-0640-0x0 (switch) is active for 8 seconds.  

IN PRODUCTION:
- all steps, proceeds to STANDBY - step 1.

This level is just above the membrane fibers in the cassette.

When LS-0640-0x02 is active. Y Y Y Train is driven to STANDBY 
to prevent membrane 
exposure.

This level is just above the 
membrane fibers in the 
cassette.
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LALL-0640-0x0 Alarm Mem. Tk Level Low Low UF Level LAL-0640-0x0 mm IN ALL MODES:
When the level is at or below the setpoint and/or 
the LALL-0640-0x0 (switch) is active for more 
than 3600 seconds.

IN ALL MODES:
- all steps, displays on alarm banner "Membrane Tank 'X' Possible 
Membrane Exposure."

When LS-0640-0x02 is active. Y Y This alarm indicates that the 
membranes have been 
exposed for an extended 
duration and the operator is 
required to immediately raise 
the tank level.

LS-0640-0x04 Trigger Level for Stopping the RAS during Mem. 
Tk. Drain

UF Level TBD TBD TBD mm IN RECOVERY CLEAN:
When the level is at or below this setpoint for 2 
seconds in the steps as indicated in the OSC.

IN RECOVERY CLEAN:
- steps as indicated in the OSC, proceeds to next step.

When the level is at or above this setpoint This level provides clearance 
for pump protection to prevent 
RAS pumps from running dry.

LS-0640-0x05 Trigger Mem. Tk Empty Tank UF Level TBD TBD TBD mm IN RECOVERY CLEAN:
When the level is at or below this setpoint for 2 
seconds in the steps as indicated in the OSC.

IN RECOVERY CLEAN:
- steps as indicated in the OSC, proceeds to next step.

When the level is at or above this setpoint 
for 5 seconds

This level is very near the 
bottom of the tank, or bottom 
of level transmitter range. It is 
used in recovery clean to 
advance to the next step.

ZAC-0640-0x3 Alarm FEED - Membrane Tank Isolation Gate 
Failed to Close

UF Valve IN ALL MODES:
- all steps, when the close limit switch is not 
activated for 300 seconds when the valve is 
asked to close.

When the close limit switch is activated. Y

ZAO-0640-0x3 Alarm FEED - Membrane Tank Isolation Gate 
Failed to Open

UF Valve IN ALL MODES:
- all steps, when the open limit switch is not 
activated for 300 seconds when the valve is 
asked to open.

When the valve open limit switch is 
activated.

Y

Permeate System
FAH-0640-0x0 Alarm Instantaneous Permeate Flow, Flow High Permeate Flow 100 172 171.6 L/s IN PRODUCTION:

- all steps when the flow is at or above the 
setpoint for 10 seconds.
This is a common setpoint with multiple Alarms.

IN PRODUCTION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y This alarm is usually set to 
110% of the maximum 
instantaneous flow setpoint to 
protect the membranes from 
over-fluxing.

FXH-0640-0x0 Setpoint Instantaneous Permeate Flow Maximum 
Flow Setpoint

Permeate Flow 100 156 156 L/s This is the upper limit for FX-0640-0x0 This is the maximum 
acceptable instantaneous flow 
that does not exceed the 
membrane flux requirements.

FXH-0640-0x01 Setpoint Net Permeate Flow Maximum Setpoint 1 Permeate Flow 100 124 123.8 L/s This is the upper limit for FX-0640-0x01 and FX-0640-0x02 This is the required net 
permeate flow to achieve PHF 
with all trains available (N 
condition).

FXH-0640-0001 Trigger Plant Permeate Demand Start Trigger for 
One Train Running

Permeate Demand 62 70 62.5 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority. Start & Stop triggers are 
calculated based on process 
requirements and generated 
using a trigger generation tool.

FXL-0640-0001 Trigger Plant Permeate Demand Standby Trigger - 
One to No Trains Running

Permeate Demand 42 61 58 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXH-0640-0002 Trigger Plant Permeate Demand Start Trigger for 
Two Trains Running

Permeate Demand 85 92.5 91 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority.

FXL-0640-0002 Trigger Plant Permeate Demand Standby Trigger - 
Two to One Train Running

Permeate Demand 75 86 84 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXH-0640-0003 Trigger Plant Permeate Demand Start Trigger for 
Three Trains Running

Permeate Demand 170 185 182 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority.

FXL-0640-0003 Trigger Plant Permeate Demand Standby Trigger - 
Three to Two Trains Running

Permeate Demand 150 172 168 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXH-0640-0004 Trigger Plant Permeate Demand Start Trigger for 
Four Trains Running

Permeate Demand 255 277.5 273 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority.

FXL-0640-0004 Trigger Plant Permeate Demand Standby Trigger - 
Four to Three Trains Running

Permeate Demand 150 172 168 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXH-0640-0005 Trigger Plant Permeate Demand Start Trigger for 
Five Trains Running

Permeate Demand 340 370 364 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority.

FXL-0640-0005 Trigger Plant Permeate Demand Standby Trigger - 
Five to Four Trains Running

Permeate Demand 225 258 252 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXH-0640-0006 Trigger Plant Permeate Demand Start Trigger for 
Six Trains Running

Permeate Demand 425 462.5 455 L/s When the plant flow demand is at or above this 
setpoint for 10 seconds

Puts one train to production that has the highest starting priority.

FXL-0640-0006 Trigger Plant Permeate Demand Standby Trigger - 
Six to Five Trains Running

Permeate Demand 300 344 336 L/s When the plant flow demand is at or below this 
setpoint for 10 seconds

Puts one train to standby that has the highest standby priority. Y Y

FXL-0640-0x0 Setpoint Instantaneous Permeate Flow Minimum 
Flow Setpoint

Permeate Flow 46 52 65.6 L/s This is the lower limit for FX-0640-0x0 This level is the minimum 
stable flow that the permeate 
pump can safely supply.
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Notes

FAL-0640-0x0 Alarm Instantaneous Permeate Flow, Flow Low Permeate Flow 42 45 42 L/s IN PRODUCTION:
- all steps, when the pump is running and the flow 
is at or below the setpoint for 5 seconds.
This is a common setpoint with multiple Alarms.

IN PRODUCTION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y This alarm is usually set to 
90% of the minimum 
instantaneous flow setpoint to 
protect the pump from under-
speed conditions. For PD 
pump the time is reduced to 5 
seconds from 10 seconds.

FAT-0640-0x01 Alarm Permeate Flow Transmitter Out of Range Permeate Flow TBD TBD TBD L/s IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

IN PRODUCTION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the transmitter is in range. Note the 
operator will need to select the On button to
restart the train.

Y Y Y Note the operator will need to 
select the On button to restart 
the train.

FAT-0640-0x02 Alarm Permeate Flow Transmitter  Transmitter 
Analog Channel Fault

Permeate Flow IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

IN PRODUCTION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the transmitter reading changes. Y Y Y This alarm refers to a card 
fault.
Note the operator will need to 
select the On button to restart 
the train.

FIT-0640-0x0 Analog In Instantaneous Permeate Flow Permeate Flow 0 TBD L/s Displays value with engineering units on screen.

Actual instruments are FE/FIT-0640-010, FE/FIT-0640-020, FE/FIT-
0640-030, FE/FIT-0640-040, FE/FIT-0640-050, FE/FIT-0640-060

FIQ1-0640-0x0 Derived Last Production Cycle's Net Permeate 
Volume

Permeate Volume -10000 1000000000 L Totalize the net permeate flow during the last production cycle. Y

FIQ-0640-0x02 Derived Today's Permeate Volume Permeate Volume -10000 1000000000 L Total Train Production Volume for Today = Totalized Permeate 
volume during Production - steps 1 through to the end of the cycle 
minus Total Backpulse volume from Backpulsing pump.

At midnight this value is stored at FIQ-0640-0x03.

FIQ-0640-0x02 = Totalized FIT-0640-0x0 (In Production) - Totalized 
FIT-0640-110x (During Backpulse) 

At midnight after current value is put into 
FIQ-0640-0x03.

FIQ-0640-0x03 Derived Yesterday's Permeate Volume Permeate Volume -10000 1000000000 L At midnight. Set value to FIQ-0640-0x02. Y
FIT-0640-0x01 Derived Backpulse Analysis Flow Prior to Last 

Backpulse
Permeate Flow IN PRODUCTION:

When the Pre-Backpulse trigger, KX-0640-0011, 
is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

FIT-0640-0x03 Derived Backpulse Analysis Flow After Last 
Backpulse

Permeate Flow IN PRODUCTION:
When the Post-backpulse trigger, KX-0640-0013, 
is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

FIT-0640-0x04 Derived Backpulse Analysis Flow After Previous 
Backpulse

Permeate Flow IN PRODUCTION:
When the Post-backpulse trigger, KX-0640-0013, 
is active.

Move value of FIT-0640-0x03 into FIT-0640-0x04.

Displays value and engineering units in Backpulse Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

FFMY-0640-0x0 Setpoint Net Instantaneous Production Flow 
Correction Factor

Permeate Flow 1.00 1.3 The system recalculates then freezes this value in
Production step 2 when FIC-0640-0x0 is set to 
Auto.

In Auto 
FFMY-0640-0x0 = (KX-0640-000*60 + FQ-0640-1101/FX-0640-
0x01)/(KI-0640-0x0)
In Sup
FFMY-0640-0x0 = (KX-0640-000*60 + FQ-0640-1101/FX-0640-
0x02)/(KI-0640-0x0)
Where:
KI-0640-0x0 is the time remaining to next Backpulse, and,
In Auto SP:  FX-0640-0x0 = (FX-0640-0x01) × FFMY-0640-0x0
In Sup SP:  FX-0640-0x0 = (FX-0640-0x02) × FFMY-0640-0x0

This adjustment factor is used 
to determine the 
instantaneous flow required to 
deliver the desired net 
permeate flow.

This value is calculated only 
once per production cycle.

FX-0640-0x01 Derived Target Net Permeate Flow Calculated 
(Auto SP)

Permeate Flow FAL-0640-0x0 FXH-0640-
0x01

L/s When auto setpoint is selected. This is the value used in the calculation of FX-0640-0x0.

Target Net Permeate Flow = (Plant Flow Demand - ∑ Supervisory 
Entered Flows) ÷ (Number of Trains In Production/Backpulse - 
Number of Trains In Production/Backpulse with a Supervisory 
Setpoint)

FX-0640-0x01 = (FX-0640-000 - ∑ FX-0640-0x02 for trains with 
supervisory SP) ÷ (Q-0640-NUM_TR_PROD - Q-0640-
NUM_TR_PROD_SUP).

Initially:
FX-0640-0x01 = FX-0640-0x02 when alternating between auto and 
supervisory setpoint.  This is a bumpless transfer.

This is the Net Permeate each 
train is required to produce to 
meet the desired plant 
production rate.
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Notes

FX-0640-0x02 Setpoint Target Net Permeate Flow Operator 
Entered (Supervisory SP)

Permeate Flow FAL-0640-0x0 FXH-0640-
0x01

TBD L/s When supervisory setpoint is selected. This is the value used in the calculation of FX-0640-0x0.

Initially:
FX-0640-0x02 = FX-0640-0x01 when alternating between auto and 
supervisory setpoint.  This is a bumpless transfer.

The operator can use this 
setpoint to override the 
calculated permeate 
requirement.

FIC-0640-0x0 PID Permeate Instantaneous Flow Proportional 
Integral Derivative Controller

Permeate Flow IN PRODUCTION:
- steps as per the OSC

PV is the permeate flow, FIT-0640-0x0
SP = FX-0640-0x0 
CV is the speed of the permeate pump.
The minimum CV is 25% and the maximum CV is defined by PDSLL
0640-0x0 action.

Deadband=0, Loop Update=0.5 seconds
E=SP-PV

This controller adjusts the 
pump speed to maintain the 
required flow rate.

FX-0640-0x0 Derived Permeate Flow Instantaneous Flow 
Setpoint

Permeate Flow FXL-0640-0x0 FXH-0640-
0x0

L/s Instantaneous Permeate Flow Setpoint = Target Net Permeate Flow 
× Net Instantaneous Production Correction Factor

In Auto SP:  FX-0640-0x0 = (FX-0640-0x01) × FFMY-0640-0x0
In Sup SP:  FX-0640-0x0 = (FX-0640-0x02) × FFMY-0640-0x0

This is the Instantaneous 
permeate required for the 
train to meet its Net permeate 
requirement.

FLUX-0640-0x0 Derived Instantaneous Membrane Train Flux Permeate Flux 0 60 LMH IN ALL MODES: Instantaneous Membrane Train Flux equals the instantaneous flow 
divided by the membrane area per train
FLUX-0640-0x0 = FIT-0640-0x0 *3600s/hr /S-0640-0x0

FFI-0640-0x0 Derived Membrane Train Permeability Permeate Permeability -10 10 LMH/kPa IN ALL MODES: Membrane Train Permeability equals Instantaneous Membrane Train
Flux divided by transmembrane pressure.
FFI-0640-0x0 = FLUX-0640-0x0/PDI-0640-0x0

S-0640-0x0 Setpoint Membrane Area per Train Area Trains 0 11424 11424 m2 this setpoint can only be adjusted with highest 
level password.

Entered setpoint

HIS-0640-00x11 Button Permeate Flow Auto Setpoint Button or 
Permeate Flow Supervisory Setpoint Button

Permeate Flow Permeate Flow Auto Setpoint Button
Allows the operator to use the calculated setpoint for the trains net 
permeate flow.

Permeate Flow Supervisory Setpoint Button:
Allows the operator to use a supervisory setpoint for the trains net 
permeate flow.
When pressed the system will use the operator entered setpoint for 
the trains net permeate flow until changed by the user.

FSL-0640-0x01 Alarm Low Flow to Turbidity Meter Permeate Flow IN PRODUCTION:
- all steps, when the switch is active for 10 
seconds.

When the switch is not active. Y

AAT1-0640-0x0 Alarm Permeate Turbidity Transmitter Out of 
Range

Permeate Quality 0.0 10.0 NTU IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

When the transmitter is in range. Y Y

AIT-0640-0x0 Analog In Permeate Turbidity Permeate Quality 0.0 10.0 NTU Displays value with engineering units on screen.

Actual instruments are AE/AIT-0640-010, AE/AIT-0640-020, AE/AIT-
0640-030, AE/AIT-0640-040, AE/AIT-0640-050, AE/AIT-0640-060

Y

AAH-0640-0x01 Alarm Permeate Turbidity High 1 Permeate Quality 0.0 10.0 5.0 NTU IN PRODUCTION:
- all steps, when the turbidity reading is at or 
above this setpoint for KC-0640-0x01 seconds.

This is a plant setpoint for all trains 

IN ALL MODES:
- all steps, for all trains, changes to Relax mode and prevents 
scheduled Maintenance Cleans.

When the turbidity reading is below this 
setpoint.

Y Y Backpulsing is prevented 
during times of turbidity spikes 
to prevent forcing foulants or 
air back into the membranes.

AAH-0640-0x02 Alarm Permeate Turbidity High 2 Permeate Quality 0.0 10.0 0.2 NTU IN PRODUCTION:
- all steps, when the turbidity reading is at or 
above this setpoint for KC-0640-0x02 seconds.  

This is a plant setpoint for all trains 

When the turbidity reading is below this 
setpoint.

Y This alarm is to notify the 
operator of a potential 
problem to be addressed 
before the trains must shut 
down.

AAH-0640-0x03 Alarm Permeate Turbidity High 3 Permeate Quality 0.0 10.0 0.5 NTU IN PRODUCTION:
- all steps, when the turbidity reading is at or 
above this setpoint for KC-0640-0x03 seconds.

This is a plant setpoint for all trains 

IN PRODUCTION:
- all steps, proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y The train will be shut down to 
prevent improperly filtered 
water form being delivered to 
the permeate discharge.

KC-0640-0x01 Setpoint Permeate Turbidity High 1 Timer Permeate Quality 0.0 60.0 10.0 sec. IN PRODUCTION:
- all steps, when turbidity reading is at or above 
AAH-0640-0x01 setpoint, timer operates.

Timer is used to trigger high Alarm.
When timer times out, AAH-0640-0x01 is active.

When turbidity reading is below AAH-0640-
0x01 setpoint.

KC-0640-0x02 Setpoint Permeate Turbidity High 2 Timer Permeate Quality 0.0 300.0 60.0 sec. IN PRODUCTION:
- all steps, when turbidity reading is at or above 
AAH-0640-0x02 setpoint, timer operates.

Timer is used to trigger high Alarm.
When timer times out, AAH-0640-0x02 is active.

When turbidity reading is below AAH-0640-
0x02 setpoint.

KC-0640-0x03 Setpoint Permeate Turbidity High 3 Timer Permeate Quality 0.0 300.0 120.0 sec. IN PRODUCTION:
- all steps, when turbidity reading is at or above 
AAH-0640-0x03 setpoint, timer operates.

Timer is used to trigger high alarm.
When timer times out, AAH-0640-0x03 is active.

When turbidity reading is below AAH-0640-
0x03 setpoint.
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Notes

HIS-0640-00x12 Button Demand Override Enabled Button or 
Demand Override Disabled Button

Permeate Sequence Demand Override Enabled Button
IN ALL MODES:
- all steps, train will not be effected by the low flow demand trigger.
Demand Override Disabled Button:
IN ALL MODES:
- all steps, train will be effected by the low flow demand trigger.

This button will force a train to 
enter and stay in 
PRODUCTION independent 
of the plant and train demand.

The train flow setpoint will still 
be determined automatically 
unless the supervisory 
setpoint is also selected.
This button returns trains to 
automatic start and stop 
triggering.

HA-0640-0x0 Alarm Permeate Pump MCC Not in Auto Permeate Pump IN ALL MODES:
- all steps, when the MCC is no longer in Auto.

Pump control is removed from the PLC and the pump is placed in 
the MCC control.

When reset, the pump control is returned to the PLC.

When the MCC is returned to Auto. Y

SMS-0640-0x0 Setpoint Permeate Pump Start Speed Permeate Pump 25 100 60 % IN PRODUCTION:
- all steps where the pump is requested to start.

IN PRODUCTION:
- all steps, this is the pumps starting speed, held for 3 seconds, 
before starting PID control.

KQI-0640-0x0 Derived Permeate Pump
Accumulated Run Time

Permeate Pump 0 30000 IN ALL MODES:
When the pump is operating.

IN ALL MODES:
Displays accumulated run time for the pump on the screen.

When the Reset Run Time button is 
pressed, run time resets to 0 hours.

Provides the number of hours 
of operation for the device, 
which allows for maintenance 
based on hours of operation.

YA-0640-0x0 Alarm Permeate Pump Fail Permeate Pump IN PRODUCTION:
- all steps requiring the pump to run, when the 
MCC running confirmation is missing for 5 
seconds.

IN PRODUCTION:
- all steps, places pump into manual-stop.  The train proceeds to 
SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y On loss of the running signal, 
the pump is faulted and the 
train proceeds to shutdown.

YA2-0640-0x0 Alarm Permeate Pump Fail Permeate Pump IN ALL MODES:
- all steps requiring the pump to run, when the 
VFD fault is received.

IN PRODUCTION:
- all steps, places pump into manual-stop.  The train proceeds to 
SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y On a fault signal, the pump is 
faulted and the train proceeds 
to shutdown.

SIC-0640-0x0 Setpoint Permeate Pump Speed Permeate Pump - all steps, this setpoint is overwritten by the CV value from PID loop 
flow controller FIC-0640-0x0 to control the pump.
IN ALL MODES;
-all steps, the speed is displayed on the HMI.

SMX-0640-0x0 Setpoint Permeate Pump Start Speed Permeate Pump 25 100 30 % IN PRODUCTION:
- all steps where the pump is requested to start.

IN PRODUCTION:
- all steps, this is the pumps starting speed, held for 5 seconds, 
before starting PID control.

The starting speed is for PD 
pumps. Check if not PD 
pump.

YA-0640-0x01 Alarm Permeate Pump Fail Permeate Pump IN ALL MODES:
- all steps requiring the pump to run, when the 
MCC running confirmation is missing for 5 
seconds.

IN PRODUCTION :
- all steps, places pump into manual-stop.  The train proceeds to 
SHUTDOWN - step 1.

IN PRODUCTION:
When the train's On or Off button is 
pressed.

Y Y Y On loss of the running signal, 
the pump is faulted and the 
train proceeds to shutdown.

YA-0640-0x02 Alarm Permeate Pump Fail Permeate Pump IN ALL MODES
- all steps requiring the pump to run, when the 
VFD fault is received.

IN PRODUCTION :
- all steps, places pump into manual-stop.  The train proceeds to 
SHUTDOWN - step 1.

IN PRODUCTION:
When the train's On or Off button is 
pressed.

Y Y Y

PDI-0640-0x01 Derived Backpulse Analysis TMP Prior to Last 
Backpulse

Permeate TMP kPa IN PRODUCTION:
- when the Pre-Backpulse trigger, KX-0640-0011, 
is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

PDI-0640-0x02 Derived Backpulse Analysis TMP During Last 
Backpulse/Relax

Permeate TMP kPa IN BACKPULSE & RELAX:
- when the During Backpulse/Relax trigger, KX-
0640-0012, is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse/relax
- during last backpulse/relax
- after last backpulse/relax
- after previous backpulse/relax

Y

PDI-0640-0x03 Derived Backpulse Analysis TMP After Last 
Backpulse

Permeate TMP kPa IN PRODUCTION:
- when the Post-backpulse trigger, KX-0640-
0013, is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

PDI-0640-0x04 Derived Backpulse Analysis TMP After Previous 
Backpulse

Permeate TMP kPa IN PRODUCTION:
- when the Post-backpulse trigger, KX-0640-
0013, is active.

Move value of PDI-0640-0x03 into PDI-0640-0x04.

Displays value and engineering units in Backpulse Analysis Chart:
- prior to last backpulse
- during last backpulse
- after last backpulse
- after previous backpulse

Y

PDALL-0640-0x0 Alarm TMP Low Low Permeate TMP -55 0 -55 kPa IN PRODUCTION:
- all steps, when the TMP is at or below this 
setpoint for 5 seconds.

IN PRODUCTION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y This alarm will shut down the 
train under cases of 
uncontrollable TMP to prevent 
membrane damage.
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Notes

PDSLL-0640-0x0 Trigger TMP Low-Low Permeate TMP -55 0 -48 kPa IN PRODUCTION:
- all steps, when the TMP is at or below this 
setpoint.

IN PRODUCTION:
- all steps, captures the initial value for the maximum of the FIC-
0640-0x0 CV as:

Initial value for the maximum CV = (CV value of FIC-0640-0x0) - 
0.25

Then reduces the maximum value for FIC-0640-0x0 CV by 0.25% 
every second until it reaches to the its minimum of 25%.

IN ALL MODES:
-all steps, when the TMP is above the 
setpoint, then increases the maximum 
value for FIC-0640-0x0 CV by 0.25% every 
second until it reaches 100%.

This trigger allows the PLC to 
manage TMP by ramping 
down the pump.
This allows the train to 
maintain a reduced level of 
production without shutting 
down or damaging 
membranes.

PDILL-0640-0x0 Indicator TMP Low-Low Display Permeate TMP IN PRODUCTION:
- all steps, when maximum value for FIC-0640-
0x0 CV is below 100%.

IN PRODUCTION:
-all steps, the maximum value for FIC-0640-0x0 CV is limited to a 
value below 100% .
Displays "TMP at limit!" indication on the screen.

IN PRODUCTION:
- all steps, when the maximum value for 
FIC-0640-0x0 CV is at 100%.

The operator is informed 
when TMP limiting is 
occurring.

PDI-0640-0x0 Derived TMP Permeate TMP -75 75 kPa TMP = Membrane Header Pressure + Conversion Factor x (Height 
of the Pressure Transmitter Above the Top of the Membranes + 
Height from the Bottom of the Tank to the Top of the Membrane 
Fibers - Membrane Tank Level)

Consult Control Narrative for Further Details.
(For WW deep membrane tanks where bottom of cassette is 750 
mm)
WHEN LIT-0640-0x0 IS ABOVE 750 mm:
PDI-0640-0x0 = PIT-0640-0x0 + C x (A+B - LIT-0640-0x0)

WHEN LIT-0640-0x0 IS AT OR BELOW 750 mm:
PDI-0640-0x0= PIT-0640-0x0 + C x (A+B - 750)

Var.A = XX mm (Top of Membranes to Pressure Transmitter)
Var.B = XX mm (Bottom of Tank to top of the Membrane Fibers)

C = 0.0098066 kPa/mm.

TMP (Trans Membrane 
Pressure) is a measurement 
of the pressure differential 
across the surface of the 
membranes.

TMP is what drives water 
(permeate) to cross the 
membrane.  Excessive TMP 
can damage the membranes.
The measurement for ‘B’ 
should be from the zero 
reference for the LITs on the 
tanks.  For “top of the 
membrane” - anywhere on the 
cassette as long as both 
measurements are taken to 
the same reference point on 
the cassette.  Use the bottom 
of the stainless channel right 
above the modules 
(something to hook a tape 
measure on) 

PAT-0640-0x01 Alarm Permeate Membrane Header Pressure 
Transmitter Out of Range

Permeate Pressure -104 104 kPa IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

IN PRODUCTION, BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN & NEUTRALIZATION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y Trains must shut down if the 
pressure cannot be 
determined, to protect the 
membranes.

PAT-0640-0x02 Alarm Permeate Membrane Header Pressure 
Transmitter Analog Channel Fault

Permeate Pressure IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

IN PRODUCTION, BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN & NEUTRALIZATION:
- all steps,  proceeds to SHUTDOWN - step 1.

When the train's On or Off button is 
pressed.

Y Y Y Trains must shut down if the 
pressure cannot be 
determined, to protect the 
membranes.

PIT-0640-0x0 Analog In Permeate Membrane Header Pressure Permeate Pressure -104 104 kPa Displays value with engineering units on screen.

Actual instruments are PE/PIT-0640-010, PE/PIT-0640-020, PE/PIT-
0640-030, PE/PIT-0640-040, PE/PIT-0640-050, PE/PIT-0640-060.

ZAO-0640-0x0 Alarm PERMEATE - Header to Pump Valve 
Failed to Close

Permeate Valve IN ALL MODES:
- all steps, when the close limit switch is not 
activated for 10 seconds when the valve is asked 
to close.

When the close limit switch is activated. Y

ZAC-0640-0x0 Alarm PERMEATE - Header to Pump Valve 
Failed to Open

Permeate Valve IN ALL MODES:
- all steps, when the open limit switch is not 
activated for 10 seconds when the valve is asked 
to open.

When the valve open limit switch is 
activated.

Y

Backpulse System
KQS-0640-110A Derived Sequential Backpulse Order Backpulse Sequence Sequential Backpulsing:

Sequential Backpulsing begins when the Production Cycle Timer KX-
0640-000 resets.
Trains that are in the production cycle are backpulsed one 
immediately after another when a production cycle comes to an end.
Trains are backpulsed in order according to the train number, e.g., 
train 1 will be the first train to enter backpulse if it is in a production 
cycle, followed by train 2 if it is in a production cycle and so on. Any 
train that is not in production cycle will be skipped. 
The trains with relax mode selected, are relaxed according to train 
number once the trains with backpulse selected have finished 
backpulsing.

Sequential backpulsing 
involves backpulsing all 
required trains in series 
without stopping the 
backpulse pump.
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KX-0640-BP-SP1 Setpoint Backpulse/RELAX Duration Backpulse Sequence 5 200 30 sec. IN BACKPULSE:
- step 3.

IN RELAX:
- step 2.

IN RELAX & BACKPULSE:
- starts timer.  Proceeds as per OSC when timer times out.

When timer times out.

KX-0640-0011 Trigger Pre-Backpulse Snapshot Trigger Backpulse Info IN PRODUCTION:
- end of in permeate step.

Y

KX-0640-0012 Trigger Backpulse/Relax Snapshot Trigger Backpulse Info IN BACKPULSE:
- 10 seconds into step 3.
IN RELAX:
- 10 seconds into step 2.

Y

KX-0640-0013 Trigger Post-Backpulse Snapshot Trigger Backpulse Info IN PRODUCTION:
- 30 seconds into production steps.

Y

ZAC-0640-0x8 Alarm BACKPULSE - Train Isolation Valve Failed 
to Close

Backpulse Valve IN ALL MODES:
- all steps, when the close limit switch is not 
activated for 10 seconds when the valve is asked 
to close.

When the close limit switch is activated. Y

ZAO-0640-0x8 Alarm BACKPULSE - Train Isolation Valve Failed 
to Open

Backpulse Valve IN ALL MODES:
- all steps, when the open limit switch is not 
activated for 10 seconds when the valve is asked 
to open.

IN BACKPULSE:
- all steps, places backpulse pump into manual-stop and advance to 
the next step.
- switch the train's select to RELAX.
IN MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
IN RECOVERY CLEAN & NEUTRALIZATION:
- all steps, places pump into manual-stop and proceeds to the next 
step and waits in the step until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When the valve open limit switch is 
activated.

Y

FC-0640-1101 Setpoint Backpulse Flow Setpoint Backpulse Flow 97 156 109 L/s Operator entered flow setpoint for backpulsing the entire train.
This is a plant setpoint.

FIC-0640-110x PID MBR 1 Backpulse Pump - Backpulse, 
Maintenance Clean Recovery Clean and 
Neutralization
Flow Proportional Integral Derivative 
Controller
x refers to the train number

Backpulse Flow  IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVEY CLEAN, NEUTRALIZATION:
- steps as per the OSC

IN BACKPULSE:
PV is the Backpulse flow rate measured at FIT-0640-110.
SP = FC-0640-1101
CV is the speed of the MBR 1 backpulse pump, SIC-0640-110 or 
SIC-0640-120 (depending on which pump is duty).
The minimum CV is 25% and the maximum CV is defined by PDSH-
0640-0x0 action.

IN RECOVERY CLEAN & NEUTRALIZATION:
PV is the CIP flow rate measured at FIT-0640-110.
SP = FC-0640-1102
CV is the speed of the MBR 1 backpulse pump, SIC-0640-110 or 
SIC-0640-120 (depending on which pump is duty).
The minimum CV is 25% and the maximum CV is defined by PDSH-
0640-0x0 action.

IN MAINTENANCE CLEAN:
PV is the CIP flow rate measured at FIT-0640-110.
SP = FC-0640-1103
CV is the speed of the MBR 1 backpulse pump, SIC-0640-110 or 
SIC-0640-120 (depending on which pump is duty).
The minimum CV is 25% and the maximum CV is defined by PDSH-
0640-0x0 action.

Deadband = 0, LoopUpdate = 0.5 seconds
E=SP-PV

This controller adjusts the 
pump speed to maintain the 
required flow rate for 
recirculation.

FIT-0640-110 Analog In Backpulse Flow Backpulse Flow 0 TBD L/s Displays value with engineering units on screen.

Actual instrument is FIT-0640-110.

FAT-0640-1101 Alarm Backpulse Flow Transmitter Out of Range Backpulse Flow 0 TBD L/s IN ALL MODES:
When the transmitter is out of range by 1% of the 
calibrated range for 2 seconds.
(i.e. calibrated range = range max. - range min.) 

IN BACKPULSE:
- all steps, places backpulse pump into manual-stop and advance to 
the next step.
- switch all the trains to RELAX.
IN MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
IN RECOVERY CLEAN & NEUTRALIZATION:
- all steps, places pump into manual-stop and proceeds to the next 
step and waits in the step until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When the transmitter is in range Y Y
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Notes

FAT-0640-1102 Alarm Backpulse Flow Transmitter  Transmitter 
Analog Channel Fault

Backpulse Flow IN ALL MODES:
When the transmitter reading has not changed for 
20 seconds.

IN BACKPULSE:
- all steps, places backpulse pump into manual-stop and advance to 
the next step.
- switch all the trains to RELAX.
IN MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
IN RECOVERY CLEAN & NEUTRALIZATION:
- all steps, places pump into manual-stop and proceeds to the next 
step and waits in the step until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When the transmitter reading changes. Y

FAH-0640-110x Alarm MBR 1 Backpulse Pump, Flow High
This is for PU-0640-110 and PU-0640-120
x refers to the train number

Backpulse Flow TBD TBD 120 L/s IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN, NEUTRALIZATION:
- all steps when the backpulse flow is at or above 
the setpoint for 5 seconds. 

This is a common setpoint with multiple Alarms.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN, 
NEUTRALIZATION:
- all steps, places the MBR 1 Backpulse Pump into manual stop.

When the pump is placed in auto. Y

FAL-0640-110x Alarm MBR 1 Backpulse Pump, Flow Low
This is for PU-0640-110 and PU-0640-120
x refers to the train number

Backpulse Flow TBD TBD 52 L/s IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN & NEUTRALIZATION:
- all steps where the pump is running and the 
backpulse flow is at or below the setpoint for 10 
seconds. 

This is a common setpoint with multiple Alarms.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN, 
NEUTRALIZATION:
- all steps, places the MBR 1 Backpulse Pump into manual stop.

When the pump is placed in auto. Y Low Flow is normally a result 
of a failed pump, closed valve 
or piping leak.

FQ-0640-1101 Derived Backpulse Volume Backpulse Volume 0 10000 L IN BACKPULSE:
- beginning of step 2
IN RELAX:
- step 1

IN BACKPULSE:
- all steps, totalizes backpulse flow.

IN BACKPULSE:
- step 1
IN RELAX:
- step 1

FI-0640-1102 Derived Backpulse Analysis Flow During Last 
Backpulse/Relax

Backpulse Flow IN BACKPULSE & RELAX:
- when the During Backpulse/Relax trigger, KX-
0640-0012, is active.

Captures and Displays value and engineering units in Backpulse 
Analysis Chart:
- prior to last backpulse/relax
- during last backpulse/relax
- after last backpulse/relax
- after previous backpulse/relax

Y

HIS-0640-00x13 Button Enable Backpulse Button or Enable Relax 
Button 

Backpulse Sequence Enable Backpulse
Train will use backpulse mode and not relax mode.
Enable Relax
Train will use relax mode and not backpulse mode

When Backpulse is enabled 
the Production cycle is 
Production and Backpulse. 
When Relax is enable the 
Production cycle is Production 
and Relax.

PDAH-0640-0x0 Alarm CIP/Backpulse, TMP High CIP/Backpulse TMP 48 55 55 kPa IN BACKWASH, MAINTENANCE CLEAN, 
TRANSFER & RECOVERY CLEAN:
- all steps, when the TMP is at or above this 
setpoint for 5 seconds during backpulse.

This is a common setpoint with multiple Alarms.

IN BACKPULSE, MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
IN RECOVERY CLEAN & NEUTRALIZATION:
- all steps, places pump into manual-stop and proceeds to the next 
step and waits in the step until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When the MBR 1 Backpulse Pump is 
placed into auto or manual-start.

IN RECOVERY CLEAN & 
NEUTRALIZATION:
When MBR 1 Backpulse Pump is placed 
into auto and Recovery Clean Fails Timer 
clears KAH-0640-010 then continue steps.

Y Y Y When the TMP is too high, the 
backpulse pump is stopped to 
protect the membranes.

PDSHH-0640-0x0 Trigger CIP/Backpulse TMP High, High CIP/Backpulse TMP 34 PDAH-0640-
0x0

PDAH-0640-
0x0

kPa IN BACKWASH, MAINTENANCE CLEAN, 
TRANSFER & RECOVERY CLEAN:
- all steps, when the TMP is at or above this 
setpoint.

IN BACKWASH, MAINTENANCE CLEAN, TRANSFER & 
RECOVERY CLEAN:
- all steps, decreases the current pump speed by 10%.
Meaning, for example, that if the current pump speed is 50%, when 
the trigger is active, the pump speed is changed to 40%; (50% - 
10%) = 40%.

PDSH-0640-0x0 Trigger CIP/Backpulse TMP High CIP/Backpulse TMP 34 PDAH-0640-
0x0

48 kPa IN BACKWASH, MAINTENANCE CLEAN, 
TRANSFER & RECOVERY CLEAN:
- all steps, when the TMP is at or above this 
setpoint.

IN BACKWASH, MAINTENANCE CLEAN, TRANSFER & 
RECOVERY CLEAN:
- all steps, captures the initial value for the maximum of the FIC-
0640-110x CV as:

Initial value for the maximum CV = (CV value of FIC-0640-110x) - 
0.25

Then reduces the maximum value for FIC-0640-110x CV by 0.25% 

IN ALL MODES:
-all steps, when the TMP is below the 
setpoint, then increases the maximum 
value for FIC-0640-110x CV by 0.25% 
every second until it reaches 100%.

This trigger allows the PLC to 
manage TMP by ramping 
down the pump.
This allows the train to 
maintain a reduced level of 
backpulse without shutting 
down or damaging 
membranes.

PDIH-0640-0x0 Indicator TMP High Display CIP/Backpulse TMP IN BACKWASH, MAINTENANCE CLEAN, 
TRANSFER & RECOVERY CLEAN:
- all steps, when maximum value for FIC-0640-
110x CV is below 100%.

IN BACKWASH, MAINTENANCE CLEAN, TRANSFER & 
RECOVERY CLEAN:
-all steps, the maximum value for FIC-0640-110x CV is limited to a 
value below 100% .
Displays "TMP at limit!" indication on the screen.

IN PRODUCTION:
- all steps, when the maximum value for 
FIC-0640-110x CV is at 100%.

On the HMI on the train 
screen is a display indicating  
TMP limiting is occurring. This 
is not an alarm condition.

PAH-0640-110 Alarm MBR 1 Backpulse Pump, Pressure High CIP/Backpulse Pressure IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN, NEUTRALIZATION:
- all steps, when backpulse pressure high switch 
is active.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN, 
NEUTRALIZATION:
- all steps, places the MBR 1 Backpulse Pump into manual stop.

When the pump is placed in auto. Y When the Backpulse Pump 
discharge pressure is high, 
the pump is stopped for pump 
and membrane protection.
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Notes

KAH-0640-010 Alarm Recovery Clean Fails Timer CIP/Backpulse Pump 15 120 30 min. IN RECOVERY CLEAN:
- steps 1 to 20, when one of the following alarms 
are active UA-0640-110, FAT-0640-1101, FAT-
0640-1102, PDAH-0640-0x0, YA-0640-210, ZAO-
0640-0x9, FAL-0640-210, LAL-3040-011, FAL-
0640-0x5, FAL-0640-0x4, ZAO-0640-0x8 is 
continuously active for the duration of this setpoint
time.

IN NEUTRALIZATION:
- all steps, when one of the following alarms are 
active UA-0640-110, FAT-0640-1101, FAT-0640-
1102, PDAH-0640-0x0, ZAO-0640-0x8 is 
continuously active for the duration of this setpoint
time.

IN RECOVERY CLEAN & NEUTRALIZATION:
- proceeds to SHUTDOWN - step 1.

IN RECOVERY CLEAN & 
NEUTRALIZATION:
When all hold step alarms UA-0640-110, 
FAT-0640-1101, FAT-0640-1102, PDAH-
0640-0x0, YA-0640-210, ZAO-0640-0x9, 
FAL-0640-210, LAL-3040-011, FAL-0640-
0x5, FAL-0640-0x4, ZAO-0640-0x8 clear.

Y Y Y Alarms that halt a 
RECOVERY CLEAN or 
NEUTRALIZATION will hold 
the train in that mode until this 
timer times out.  This provides 
a delay while the operator can 
attempt to clear the alarm.

When this timer times out, the 
train will be shut down, and, 
as a result, refilled with mixed 
liquor.  This prevents the 
membranes from drying out.

UA-0640-110 Alarm No MBR 1 Backpulse Pumps Available Backpulse Pump IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN, NEUTRALIZATION:
- all steps, when there are no backpulse pumps 
available to run in auto.

IN BACKPULSE:
- all steps, places backpulse pump into manual-stop and advance to 
the next step.
- switch all the trains to RELAX.
IN MAINTENANCE CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
IN RECOVERY CLEAN & NEUTRALIZATION:
- all steps, places pump into manual-stop and proceeds to the next 
step and waits in the step until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When any backpulse pump is placed into 
auto.

Y Y

KX-0640-1101 Setpoint MBR 1 Backpulse Pumps Lead Alternating 
Time

Backpulse Pump 12 72 12 hr. IN ALL MODES:
- all steps, when the pump is running.

One setpoint with multiple equipment run times.

This is the actual accumulated run time of the equipment.

This is not displayed.

When lead is switched. This setpoint is the minimum 
length of time a device runs 
before the lead alternates.

A. Info MBR 1 Backpulse Pumps Alternating Duty Backpulse Pump IN ALL MODES:
- all steps, when the accumulated run time is 
equal to or greater than KX-0640-1101 and the 
duty pump is not running,
OR
- all steps, when the duty pump is not available, 
(Pump is available if in Auto at HMI and is in 
Remote at the MCC).

IN ALL MODES excluding BACKPULSE:
- all steps, changes the duty of the pumps.
Duty is not switched if the other pump is not available.

Duty is not switched in BACKPULSE mode.

When duty is switched. Pump lead is alternated to 
evenly distribute wear on 
pumps.

HA-0640-110 
HA-0640-120

Alarm MBR 1 Backpulse Pump MCC Not in Auto Backpulse Pump IN ALL MODES:
- all steps, when the MCC is no longer in Auto.

Pump control is removed from the PLC and the pump is placed in 
the MCC control.

When reset, the pump control is returned to the PLC.

When the MCC is returned to Auto. Y

YA-0640-1101
YA-0640-1201

Alarm MBR 1 Backpulse Pump Fail Backpulse Pump IN ALL MODES:
- all steps requiring the pump to run, when the 
MCC running confirmation is missing for 5 
seconds.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN & 
NEUTRALIZATION:
- all steps, places backpulse pump into manual-stop.

When the pump is placed into auto or 
manual-start.

Y

YA-0640-1102 
YA-0640-1202

Alarm MBR 1 Backpulse Pump Fail Backpulse Pump IN ALL MODES
- all steps requiring the pump to run, when the 
VFD fault is received.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN & 
NEUTRALIZATION:
- all steps, places backpulse pump into manual-stop.

When the pump is placed into auto or 
manual-start.

Y

KQI-0640-110 
KQI-0640-120

Derived MBR 1 Backpulse Pump 
Accumulated Run Time

Backpulse Pump 0 30000 IN ALL MODES:
When the pump is operating.

IN ALL MODES:
Displays accumulated run time for the pump on the screen.

When the Reset Run Time button is 
pressed, run time resets to 0 hours.

Provides the number of hours 
of operation for the device, 
which allows for maintenance 
based on hours of operation.

SMX-0640-110 
SMX-0640-120

Setpoint MBR 1 Backpulse Pump Start Speed Backpulse Pump 25 100 60 % IN BACKPULSE, MAINTENANCE CLEAN, 
RECOVERY CLEAN, NEUTRALIZATION:
- all steps where the pump is requested to start.

IN BACKPULSE, MAINTENANCE CLEAN, RECOVERY CLEAN, 
NEUTRALIZATION:
- all steps where, this is the pumps starting speed, held for 3 
seconds, before starting PID control FIC-0640-110x.

SXI-0640-110 
SXI-0640-120

Setpoint MBR 1 Backpulse Pump Speed Backpulse Pump - all steps, this setpoint is overwritten by the CV value from PID loop 
flow controller FIC-0640-110x to control the pump.
IN ALL MODES:
- all steps the speed is displayed on the HMI

Clean In Place (CIP) System
FC-0640-1102 Setpoint CIP Flow Setpoint - Recovery Clean CIP Flow 97 109 109 L/s Operator entered CIP flow setpoint for Recovery Clean, and 

Neutralization.
This is a plant setpoint.

FC-0640-1103 Setpoint CIP Flow Setpoint - Maintenance Clean CIP Flow 97 70 65.5 L/s Operator entered CIP flow setpoint for Maintenance Clean.
This is a plant setpoint.
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HYPO_FLAG-0640 Trigger Membrane Tank Contains Cleaning 
Solution - Chlorine

Sequence CIP IN RECOVERY CLEAN (with Hypochlorite):
- step 16.

IN ALL MODES:
- all steps, displays banner "Train contains cleaning solution."
IN RECOVERY CLEAN:
- sets the Hypo flag. 
Flag is used in NEUTRALIZATION step 5 to decide where the train 
proceeds to next in the sequence. Refer to the OSC 
NEUTRALIZATION step 5.

Contains Cleaning Solution, as indicated in the OSC, is defined as a 
train that is (or was) in a RECOVERY CLEAN and the chemical has 
not been neutralized.
The type of chemical solution is also noted. This status is used in the
event of a SHUTDOWN during a RECOVERY CLEAN.

IN NEUTRALIZATION:
- last step.

ACID_FLAG-0640 Trigger Membrane Tank Contains Cleaning 
Solution - Acid

Sequence CIP IN RECOVERY CLEAN (with acid):
- step 16.

IN ALL MODES:
- all steps, displays banner "Train contains cleaning solution."
IN RECOVERY CLEAN:
- sets the Acid flag. 
Flag is used in NEUTRALIZATION step 5 to decide where the train 
proceeds to next in the sequence. Refer to the OSC 
NEUTRALIZATION step 5.

Contains Cleaning Solution, as indicated in the OSC, is defined as a 
train that is (or was) in a RECOVERY CLEAN and the chemical has 
not been neutralized.
The type of chemical solution is also noted. This status is used in the
event of a SHUTDOWN during a RECOVERY CLEAN.

IN NEUTRALIZATION:
- last step.

FAL-0640-210 Alarm Drain Flow Alarm Drain Pump IN ALL MODES:
- all steps, when the pump is requested to run 
and the switch is active for 6 seconds.

IN RECOVERY CLEAN:
- all steps, places Drain pump into manual-stop and waits in the step 
until KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" .

When the pump is placed into auto or 
manual-start.
IN RECOVERY CLEAN:
When Drain pump is placed into auto and 
Recovery Clean Fails Timer KAH-0640-010 
clears then continue steps.

Y Y

HA-0640-210 Alarm Drain Pump MCC Not in Auto Drain Pump IN ALL MODES:
- all steps, when the MCC is no longer in Auto.

Pump control is removed from the PLC and the pump is placed in 
the MCC control.

When reset, the pump control is returned to the PLC.

When the MCC is returned to Auto. Y

YA-0640-210 Alarm Drain Pump Fail Drain Pump IN ALL MODES:
- all steps requiring the pump to run, when the 
MCC running confirmation is missing for 5 
seconds.

IN RECOVERY CLEAN:
- all steps, places pump into manual-stop and waits in the step until 
KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" .

When the Drain pump is placed into auto or 
manual-start.
IN RECOVERY CLEAN:
When Drain pump is placed into auto and 
Recovery Clean Fails Timer KAH-0640-010 
clears then continue steps.

Y Y

KQI-0640-210 Derived Drain Pump 
Accumulated Run Time

Drain Pump 0 30000 IN ALL MODES:
When the pump is operating.

IN ALL MODES:
Displays accumulated run time for the pump on the screen.

When the Reset Run Time button is 
pressed, run time resets to 0 hours.

Provides the number of hours 
of operation for the device, 
which allows for maintenance 
based on hours of operation.

ZAC-0640-0x9 Alarm Drain Valve Failed to Close Drain Valve IN ALL MODES:
- all steps, when the close limit switch is not 
activated for 10 seconds when the valve is asked 
to close.

When the close limit switch is activated. Y

ZAO-0640-0x9 Alarm Drain Valve Failed to Open Drain Valve IN ALL MODES:
- all steps, when the open limit switch is not 
activated for 10 seconds when the valve is asked 
to open and the MBR Drain pump is requested to 
run.

IN RECOVERY CLEAN:
- all steps, places pump into manual-stop and waits in the step until 
KAH-0640-010 clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" .

When the pump is placed into auto or 
manual-start.
IN RECOVERY CLEAN:
When Drain pump is placed into auto and 
Recovery Clean Fails Timer KAH-0640-010 
clears then continue steps.

Y Y

CIP - Citric Acid Chemical Systems
MC_Acid_Demand Trigger Citric Acid Demand for Maintenance Clean CIP Pump IN MAINTENANCE CLEAN:

When there is an citric acid demand according to 
the OSC

Requests the citric acid pump (PU-0320-010 or PU-0320-010) to run 
for maintenance clean.

According to the OSC

RC_Acid_Demand Trigger Citric Acid Demand for Recovery Clean CIP Pump IN RECOVERY CLEAN
When there is an citric acid demand according to 
the OSC

Requests the citric acid pump (PU-0320-010 or PU-0320-010) to run 
for maintenance clean.

According to the OSC

FAL-0640-0x4 Alarm Citric Acid Flow Low CIP Flow IN MAINTENANCE CLEAN & RECOVERY 
CLEAN:
- steps according to the OSC with a demand for 
citric acid and the flow switch is active for 6 
seconds

IN MAINTENANCE CLEAN:
- alarm only.
IN RECOVERY CLEAN :
- all steps, places MBR 1 Backpulse pump into manual-stop and 
proceeds to the next step and waits in the step until KAH-0640-010 
clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When not in a step with a demand for citric 
acid or the switch is not active

Y Y

Interlock Prevent Starting of Citric Acid Pumps CIP Pump When a Sodium Hypochlorite Pump is ON.
OR 
When any train is in Maintenance Clean Chlorine 
Clean or Recovery Clean Chlorine Clean.

Blocks starting of any Citric Acid Pump, in auto or manual modes.
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CIP - Sodium Hypochlorite Chemical Systems
MC_Hypo_Demand Trigger Sodium Hypochlorite Demand for 

Maintenance Clean
CIP Pump IN MAINTENANCE CLEAN:

When there is an hypochlorite demand according 
to the OSC

Requests the hypochlorite pump (PU-3040-110) to run for 
maintenance clean.

According to the OSC

RC_Hypo_Demand Trigger Sodium Hypochlorite Demand for Recovery 
Clean

CIP Pump IN RECOVERY CLEAN:
When there is an hypochlorite demand according 
to the OSC

Requests the hypochlorite pump (PU-3040-120) to run for recovery 
clean.

According to the OSC

LAL-3040-011 Alarm Hypochlorite Storage Tank Level Switch 
Low

CIP Level IN MAINTENANCE CLEAN & RECOVERY 
CLEAN:
- steps according to the OSC with a demand for 
sodium hypochlorite and the level switch is active 
for 6 seconds

IN MAINTENANCE CLEAN:
- alarm only.
IN RECOVERY CLEAN :
- all steps, places MBR 1 Backpulse pump into manual-stop and 
proceeds to the next step and waits in the step until KAH-0640-010 
clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When the level switch is not active.
IN RECOVERY CLEAN:
When the level switch is not active and 
Recovery Clean Fails Timer KAH-0640-010 
clears then continue steps.

Y Y

FAL-0640-0x5 Alarm Sodium Hypochlorite Flow Low CIP Flow IN MAINTENANCE CLEAN & RECOVERY 
CLEAN:
- steps according to the OSC with a demand for 
sodium hypochlorite and the flow switch is active 
for 6 seconds

IN MAINTENANCE CLEAN:
- alarm only.
IN RECOVERY CLEAN :
- all steps, places MBR 1 Backpulse pump into manual-stop and 
proceeds to the next step and waits in the step until KAH-0640-010 
clears or times out.
- KAH-0640-010 starts
Displays, "Train will be Shutdown due to active alarm" 

When not in a step with a demand for 
sodium hypochlorite or the switch is not 
active.

Y Y

Interlock Prevent Starting of NaOCl Pumps CIP Pump When a Citric Acid Pump is ON.
OR
When any train is in Maintenance Clean Acid 
Clean or Recovery Clean Acid Clean.

Blocks starting of any Sodium Hypochlorite Pump, in auto or manual 
modes.

CIP - Maintenance Clean
KX-0640-MC-SP1 Setpoint Maintenance Clean Aeration Step Timer Maintenance 

Clean
Pump 300 3600 300 sec. IN MAINTENANCE CLEAN:

- In aeration steps, as detailed in OSC.
IN MAINTENANCE CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Maintenance Clean steps, for details.

This is the duration of aeration 
in M. CLEAN.

KS-0640-MC Trigger Maintenance Clean Schedule Maintenance 
Clean

Schedule IN PRODUCTION & STANDBY:
- all steps, when the system time is greater than 
or equal to the operator entered time to 
start/enable the Maintenance Cleans, KX-0640-
MC-SP5, and a Maintenance Clean has been 
selected to occur that day.

IN PRODUCTION:
- in permeate step, proceeds to MAINTENANCE CLEAN - step 1.

IN STANDBY:
-proceeds to MAINTENANCE CLEAN - step 1.
Only one Maintenance Clean can be scheduled per day.

IN MAINTENANCE CLEAN:
- step 1.

HIS-0640-00x14 Button Maintenance Clean to Occur on Given Day 
Enable/Disable Button

Maintenance 
Clean

Schedule Operator can select to have a Maintenance Clean on specific days 
of the week.  ENABLE indicates a Maintenance Clean for that train.
DISABLE indicates the PLC will not initiate a Maintenance Clean for 
the train that day.
Only one Maintenance Clean can be scheduled per day, Sunday to 
Saturday.  Each day can have a different start/enabled.

For the maintenance clean 
schedule, these buttons select 
the day of the week 
maintenance cleans occur. It 
is an operator selects. The 
number of M.C. per week is 
determined by process.

KX-0640-MC-SP5 Setpoint Maintenance Clean Start/Enable Time Maintenance 
Clean

Schedule 0 2400 Determined by 
Operator

hr. Operator entered value to start/enable Maintenance Clean on the 
given day.

Operator- entered time to 
start M. CLEAN.

FSH-0640-MC Trigger Maintenance Cleans Delay or Aborted 
when Plant Flow Demand is high.

Maintenance 
Clean

Schedule WHEN:
Current plant permeate demand is at or above 
[Max. net flow at (N-1) x Total number of trains 
available plus number of trains in Maintenance 
Clean less one train].

FX-0640-000 ≥
  [(73.6) x (Q-0640-NUM_TR_PROD + # of tr. in 
Standby step 3  + # of tr. in Maintenance Clean - 
1)] 

System calculates the plant capacity as if there was one currently 
available train not in service. 

The result of the calculation determines if one train can proceed to 
do a Maintenance Clean and the remaining trains can meet the 
current permeate demand.

RESETS WHEN;
FX-0640-000 <
  [(73.6) x (Q-0640-NUM_TR_PROD + # of 
tr. in Standby step 3  + # of tr. in 
Maintenance Clean - 1)] 

When the required production 
is too high to be 
accommodated with a train in 
MAINTENANCE CLEAN, that 
clean is blocked from 
occurring.
73.6 is the max flow at ADF N-
2

FAH-0640-MCx Alarm Maintenance Clean Delay/Abort Alarm
x refers to the train number

Maintenance 
Clean

Schedule When FSH-0640-MC is active and either the 
Maintenance Clean is pending for train "X" or  
train "X" is in a Maintenance Clean.

Prevents Maintenance Cleans from starting and aborts Maintenance 
Cleans that are in progress.

WHEN IN PRODUCTION, BACKPULSE, OR RELAX:
The Maintenance Clean request is blocked and remains active. 
Alarms and displays on the alarm banner "Maintenance Clean 
delay".
When alarm FAH-0640-MCx clears at lower plant demands, FSH-
0640-MC is not active, trains that have a Maintenance Clean request
active will proceed to Maintenance Clean step 1 when no other train 
is in a Maintenance Clean, as described in the OSC.

WHEN IN MAINTENANCE CLEAN:
- steps 1 to 8, proceeds to MAINTENANCE CLEAN step 9.
- steps 11, proceeds to MAINTENANCE CLEAN step 12.
Displays on the alarm banner "Maintenance Clean aborted"

When FSH-0640-MC is not active. Y Y
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Notes

HIS-0640-00x15 Button Maintenance Clean Sodium Hypochlorite 
Button

Maintenance 
Clean

Sequence Allows the operator to select Sodium Hypochlorite Maintenance 
Clean for each scheduled Maintenance Clean.

, all MAINTENANCE CLEANS 
selected/scheduled for this 
train will use SODIUM 
HYPOCHLORITE.

HIS-0640-00x16 Button Maintenance Clean Citric Acid Button Maintenance 
Clean

Sequence Allows the operator to select Citric Acid Maintenance Clean for each 
scheduled Maintenance Clean.

, all MAINTENANCE CLEANS 
selected/scheduled for this 
train will use CITRIC ACID.

KX-0640-MC-SP2 Setpoint Maintenance Clean Repeated Pulse 
Duration

Maintenance 
Clean

Sequence 5 200 30 sec. IN MAINTENANCE CLEAN:
- steps as noted in the OSC.

IN MAINTENANCE CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Maintenance Clean steps, for details.
KX-0640-MC-SP3 Setpoint Maintenance Clean First & Last Pulse, 

Pulse Duration
Maintenance 
Clean

Sequence 5 200 120 sec. IN MAINTENANCE CLEAN:
- steps as noted in the OSC.

IN MAINTENANCE CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Maintenance Clean steps, for details.
KX-0640-MC-SP4 Setpoint Maintenance Clean Soak Duration Maintenance 

Clean
Sequence 5 600 270 sec. IN MAINTENANCE CLEAN:

- steps as noted in the OSC.
IN MAINTENANCE CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Maintenance Clean steps, for details.
QS-0640-MC-SP5 Setpoint Maintenance Clean Number of iterations Maintenance 

Clean
Sequence 2 10 8 N/A IN MAINTENANCE CLEAN:

- steps as noted in the OSC.
Operator entered number of iterations for the chemical pulses in 
Maintenance Clean mode.

This is the number of iterations the chemical pulses in Maintenance 
Clean are repeated.

Consult the OSC, Maintenance Clean mode, for details.

This value is set by process 
requirements.

CIP - Recovery Clean
KX-0640-RC-SP1 Setpoint Recovery Clean Aeration Step Timer Recovery 

Clean
Sequence 0 3600 300 sec. IN RECOVERY CLEAN:

- steps as noted in the OSC.
IN RECOVERY CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Recovery Clean steps, for details.

This is the duration of initial 
aeration in R. CLEAN.

KX-0640-RC-SP2 Setpoint Empty Tk Manual Flush Duration Recovery 
Clean

Sequence 0 1800 0 sec. IN RECOVERY CLEAN:
- steps as noted in the OSC.

IN RECOVERY CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Recovery Clean steps, for details.

This time is used by the 
operator to visually inspect the 
membranes and tank.

QS-0640-RC-SP3 Setpoint Number of Iterations for Recovery Clean 
Mem Tk Flushing 

Recovery 
Clean

Sequence 0 3 0 N/A IN RECOVERY CLEAN:
- steps as noted in the OSC.

Operator entered number of iterations for the flushing the membrane
tank in Recovery Clean.

This is the number of iterations the flush step in Recovery Clean is 
repeated.

Consult the OSC, Recovery Clean mode, for details.
KX-0640-RC-SP4 Setpoint Recovery Clean Repeated Pulse Duration Recovery 

Clean
Sequence 30 7200 120 sec. IN RECOVERY CLEAN and NEUTRALIZATION:

- steps as noted in the OSC.
IN RECOVERY CLEAN and NEUTRALIZATION:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Recovery Clean steps, for details.
KX-0640-RC-SP5 Setpoint Recovery Clean Soak Duration Recovery 

Clean
Sequence 30 500 120 sec. IN RECOVERY CLEAN:

- steps as noted in the OSC.
IN RECOVERY CLEAN:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Recovery Clean steps, for details.
KX-0640-RC-SP6 Setpoint Recovery Clean Extended Soak Duration Recovery 

Clean
Sequence 3 24 12 hr. IN RECOVERY CLEAN:

- as per OSC.
IN RECOVERY CLEAN:
- duration of step as per OSC.

KX-0640-RC-SP7 Setpoint Recovery Clean Soak Extended Soak - 
Mixing Duration

Recovery 
Clean

Sequence 0, 30 300 60 sec. IN RECOVERY CLEAN:
 - in extended soak step and aeration is enabled, 
and every time KX-0640-RC-SP8 times out.

IN RECOVERY CLEAN:
- setpoint is mixing duration with air in extended soak step.
- aerates the membrane tank for KX-0640-RC-SP7 seconds every 
KX-0640-RC-SP8 seconds.  Starts step with no mixing.

IN RECOVERY CLEAN:
 - as per OSC.

KX-0640-RC-SP8 Setpoint Recovery Clean Soak Extended Soak 
Mixing Frequency

Recovery 
Clean

Sequence 600 7200 1200 sec. IN RECOVERY CLEAN:
 - as per OSC.

IN RECOVERY CLEAN:
- setpoint is mixing duration with air in extended soak step.
- aerates the membrane tank for KX-0640-RC-SP7 seconds every 
KX-0640-RC-SP8 seconds.  Starts step with no mixing.

IN RECOVERY CLEAN:
 - as per OSC.

HIS-0650-0107 Button Extended Soak Mixing Enable/Disable 
Button

Recovery 
Clean

Sequence Enable button:
When the button is selected there is intermittent aeration in the soak 
step of Recovery Clean.
Disable button:
When the button is selected there is no intermittent aeration in the 
soak step of Recovery Clean

When selected, the cleaning 
solution will be intermittently 
mixed during the extended 
soak period of RECOVERY 
CLEAN.

Neutralization System
KX-0640-NEUTR-SP2 Setpoint Neutralization Soak Duration Neutralization Sequence 5 1200 300 sec. IN NEUTRALIZATION:

- steps as noted in the OSC.
IN NEUTRALIZATION:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Neutralization steps, for details.

NV- this is to have minimum 
soak period to react hypo with 
sludge before circulating.
12-06-11
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Notes

KX-0640-NEUTR-SP3 Setpoint Neutralization Mixed Liquor Recirculation 
Duration

Neutralization Sequence 5 1200 900 sec. IN NEUTRALIZATION:
- steps as noted in the OSC.

IN NEUTRALIZATION:
- steps as noted in the OSC, this is the steps duration.

Consult the OSC, Neutralization steps, for details.

NV- this is to have mixed 
liqour to recirculate for 
minimum period
12-06/11

KX-0640-OPEN Setpoint Inlet Gate Opening Duration Neutralization Sequence 5 120 60 sec. IN NEUTRALIZATION & SHUTDOWN:
 - as per OSC, every time KX-0640-STOP times 
out.

IN NEUTRALIZATION & SHUTDOWN:
- setpoint is opening duration.
- sends the opening signal for KX-0640-OPEN seconds every KX-
0640-STOP seconds.  

This is required for large inlet 
gates that need to be opened 
slowly in stages.

KX-0640-STOP Setpoint Inlet Gate Stop Sending the Open Signal 
Frequency

Neutralization Sequence 5 120 60 sec. IN NEUTRALIZATION & SHUTDOWN:
 - as per OSC.

IN NEUTRALIZATION & SHUTDOWN:
- setpoint is Inlet Gate Stop Sending the Open Signal frequency. 
Timer restarts when it times out.
- sends the opening signal for KX-0640-OPEN seconds every KX-
0640-STOP seconds.  

HIS-0640-00x17 Button RESUME Button Neutralization Sequence IN NEUTRALIZATION:
- steps as per OSC, proceeds according to the OSC.

Consult interlocks in CLC and OSC for more information.

If the contents of membrane 
tank are not neutralized, this 
button is selected and the 
neutralization process 
continues.

HIS-0640-00x18 Button CONFIRM Button Neutralization Sequence IN NEUTRALIZATION:
- steps as per OSC, proceeds to next step.

Consult interlocks in CLC and OSC for more information.

The operator is required to 
confirm that 
NEUTRALIZATION is 
complete.

Vacuum System
PAH-0640-0x01 Alarm Re-Priming Pressure High Vacuum Pressure 62 kPa IN ALL MODES:

- when the compressed air ejector valve is 
requested open and the pressure, PI-0640-0x0, is 
at or above this setpoint with no time delay.

IN ALL MODES except OFF:
- closes the ejector valves then the train proceeds to SHUTDOWN - 
step 1.

Displays on alarm banner "Priming Aborted"

When the train's On or Off button is 
pressed.

Y Y Y

LAL-0640-0x1 Alarm Low Level in Permeate Header Vacuum Level IN PRODUCTION, BACKPULSE, RELAX:
- all steps, when the low level switch is active for 
120 seconds

IN PRODUCTION, BACKPULSE, RELAX:
- run the ejector for KX-0640-0x4

When the switch is no longer active. Y Air has accumulated in the 
permeate header.

KX-0640-0x3 Setpoint Train Ejector Operating Frequency - Master 
Ejector Cycle Timer

Vacuum Sequence 6 180 12 min. Operator entered value used as a Master Ejector Cycle Timer.
Setpoint sets the frequency for ejector operation for each train.

Master Ejector Cycle Timer starts once any train is in STANDBY 
step 3 and continues while there is at least one train in STANDBY 
step 3. 

Train # ejector opens at time =  # x 60 sec. x KX-0640-0x3 / (# of 
trains installed), of the Master Ejector Cycle Timer as follows:
Train 1 ejector opens at start time = 1 x 60 sec. x KX-0640-0x3 /6
Train 2 ejector opens at start time = 2 x 60 sec. x KX-0640-0x3 /6
Train 3 ejector opens at start time = 3 x 60 sec. x KX-0640-0x3 /6
Train 4 ejector opens at start time = 4 x 60 sec. x KX-0640-0x3 /6
Train 5 ejector opens at start time = 5 x 60 sec. x KX-0640-0x3 /6
Train 6 ejector opens at start time = 6 x 60 sec. x KX-0640-0x3 /6.

When there are no trains in Standby step 3 
this timer resets.

This calculation determines 
when ejector operation starts 
for each train.

KX-0640-0x4 Setpoint Train Ejector Open Duration Vacuum Sequence 5 30 15 sec. IN STANDBY step 3:
- When ejector is required to operate according to 
the start time calculated in KX-0640-0x3
This is a plant setpoint

Operator entered value.
Ejector opens for this duration.

This is the length of time each 
ejector is open for specific 
train. This is a train setpoint.

Treated Water System
FIY-0640-000 Derived Plant Permeate Flow Plant 

Permeate
Flow 0 TBD L/s IN PRODUCTION and BACKPULSE:

- all steps, totalizes permeate flows (Sum of FIT-0640-0x0) minus 
totalizes the backpulse flows (Sum of FIT-0640-110).

FIY-0640-0001 Derived Today's Plant Production Volume Plant 
Permeate

Volume -10000 1000000000 L IN PRODUCTION:
- all steps, totalizes permeate volumes from each train.

At midnight after current value is put into 
FIY-0640-0002.

FIY-0640-0002 Derived Yesterday's Plant Production Volume Plant 
Permeate

Volume -10000 1000000000 L At midnight. Set value to FIY-0640-0001. Y

Utility Air System
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Notes

Alarm Compressed Air, Air Pressure Low Low Utility Air Pressure IN ALL MODES:
- all steps, when the low compressed air switch is 
active for 5 seconds.

IN STANDBY:
- intermittent aeration and priming is prevented.

IN PRIME, PRODUCTION, BACKPULSE, RELAX:
- all steps, proceeds to STANDBY - step 1.

IN MAINTENANCE CLEAN:
- all steps, proceeds to STANDBY - step 1 
Displays on alarm banner "Maintenance Clean Aborted."

IN RECOVERY CLEAN:
- all steps, proceeds to SHUTDOWN - step 1.
Displays on alarm banner "Recovery Clean Aborted."
IN NEUTRALIZATION:
- all steps, proceeds to SHUTDOWN - step 1.
Displays on alarm banner "Neutralization Aborted."

When low compressed air switch is not 
active.

Y Y Y Y

System Power
JAL-0640-001 Alarm Plant Power Failure System Power Plant IN ALL MODES:

- all steps, when the system detects that 120 VAC
control power is lost for 1.5 seconds.

All trains proceed to POWER OFF mode.

The system blocks all alarms that may occur due to loss of control 
power (as a minimum this includes motor failures and transmitter out
of range alarms)(to avoid nuisance alarms).

When 120 VAC control power is restored. Y Y • The Power Failure alarm 
incorporates a (1.5 second) 
delay to ignore short term 
power loss or “Brownouts”, 
the delay should be less than 
2 seconds and this delay must 
be added to alarms that may 
occur due to loss of control 
power.
Normal power on provides the 
signal to identify feed power 
loss. There is also a UPS fail 
input but this would not shut 
the system down as the UPS 
would switch over to Normal 
Power.

Alarm System Stop Button System Power Plant IN ALL MODES:
- all steps, when the System Stop button is 
pressed

All trains proceed to POWER OFF mode.
The system blocks all fail safe inputs that are normally closed (to 
avoid nuisance alarms).

When the System Stop button is reset. Y

Interlock Startup Sequence Progression for Trains System Power Startup This startup sequence shows the order in which the devices in the 
plant are re-enabled after a power interruption.

All trains proceed to POWER OFF until power is resumed.
OR
The First Scan logic will also trigger the following sequence:
UF trains that were in STANDBY, PRODUCTION, 
BACKPULSE/RELAX, or MAINTENANCE CLEAN prior to the power 
failure, will proceed to PRIME - step 1 and then STANDBY - step 1 
as per the start-up sequence.
UF trains that were in PRIME prior to the power failure, will proceed 
to STANDBY - step 1 as per the start-up sequence.
UF trains that were in RECOVERY CLEAN, prior to the power 
failure, will proceed to SHUTDOWN - step 1 as per the start-up 
sequence.  Displays on alarm banner "Recovery Clean Aborted."
UF trains that were in NEUTRALIZATION, prior to the power failure, 
will proceed to SHUTDOWN - step 1 as per the start-up sequence.  
Displays on alarm banner "Neutralization Aborted." 
A delay is provided in each step to allow for devices to start before 
advancing to the next step.  Steps are skipped for those devices 
which are not ready. 

Interlock Startup Step 1 System Power Startup When the Normal power On input as shown in the 
electrical drawing is restored.
OR
The PLC First Scan logic detects that the 
processor is restarted for any reason.

A delay is provided in each step to allow for devices to start before 
advancing to the next step.  Steps are skipped for those devices 
which are not ready. 
Allows utility air compressors to run if required.
Allows transmitters to warm up and complete a self diagnostics.
Displays "Power-up Delay" on the screen.

When power is restored, this 
step defines the state of the 
train.  The air compressors 
run to prevent a low pressure 
alarm during start up.

Interlock Startup Step 2 System Power Startup 60 seconds after start of step 1 and low 
compressed air switch is not active 

Re-enables all common, non-sequenced valves. 

Interlock Startup Step 3 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows MBR feed pumps to run if required.  

Interlock Startup Step 4 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 1 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1.  
See Startup Sequence Progression for Trains for more details.

Y Y
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Notes

Interlock Startup Step 5 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 2 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1. 
See Startup Sequence Progression for Trains for more details.

Y Y

Interlock Startup Step 6 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 3 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1.  
See Startup Sequence Progression for Trains for more details.

Y Y

Interlock Startup Step 7 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 4 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1.  
See Startup Sequence Progression for Trains for more details.

Y Y

Interlock Startup Step 8 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 5 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1.  
See Startup Sequence Progression for Trains for more details.

Y Y

Interlock Startup Step 9 System Power Startup 30 seconds after the start of the previous step. 
There is no delay if the device in the previous 
step is not required. 

Allows train 6 to come out of POWER OFF mode.

Train proceeds to either PRIME - step 1 or SHUTDOWN - step 1.  
See Startup Sequence Progression for Trains for more details.

Y Y
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Operations Sequence Chart for Train Sequenced Equipment
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Legend
This column is for the GE W&PT Tags                    

T Indicates that the valve is throttling in Auto. 
O Indicates that the valve/motor is open/on in Auto.

X Indicates that the valve/motor is closed/OFF in Auto.
C Indicates that valve cycles though an open/close sequence.

-x  Indicates that there are multiple trains associated with this tag number.
LS Indicates that the valve/pump will retain the last state it had (open/closed, on/OFF) to avoid damaging equipment.
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x1 The Operations Sequence Chart (OSC), Control Logic Summary Chart (CLSC) and the Control Narrative (CN) should all be read to assist in the understanding of plant operations.

Comments & Sequencing Logic

OFF 1

Step 1 LS LS LS LS LS LS LS X X X X X X X X X 6 1 Stops all rotating equipment, and leaves valves as they were.
Waits for step delay, then proceeds to the next step.

Step 2 X X X X X X X X X X X X X X X X 2

Train remains OFF until the operator changes the train to another operational mode.
If the ON button is pressed proceeds to PRIME step 1.

If the NEUTRALIZATION button is pressed proceeds to NEUTRALIZATION step 1.
If the MAINTENANCE CLEAN button is pressed proceeds to MAINTENANCE CLEAN step 1.

If the RECOVERY CLEAN button is pressed proceeds to RECOVERY CLEAN step 1.
If PRIME TRAIN pushbutton is pressed proceeds to PRIME step 1.

If the BACKPULSE button is pressed proceeds to BACKPULSE step 1. 
Only proceeds to the step indicated if the resources are available and the interlocks preventing the action are not present.

SHUTDOWN 2

Shutdown Step 1 LS LS LS LS LS LS LS X X X X X X X X X 6 1 Stops all rotating equipment, and leaves valves as they were.
Waits for step delay, then proceeds to the next step.

Tank Fill Step 2 X X X X X X X X X X X X X X X X LS-0640-0x02 2 Open the gate KX-0640-OPEN then stop opening the gate for KX-0640-STOP. Repeat opening the gate with the frequency and duration timers until the level trigger is active proceeds then proceeds to the next step.

Shutdown Step 3 X X X X X X X X X X X X X X X X 3
Train remains in this mode until the operator changes the train to ON or OFF mode.

If the ON button is pressed proceeds to PRIME step 1.
If the OFF button is pressed proceeds to OFF step 1.

POWER OFF 3 3

All Devices OFF Step 1 1 Train remains in this step until it is enabled by the start-up sequence steps.
Consult the CLSC for specific details.

STANDBY 5 5

Step 1 LS LS LS LS LS LS LS X X X X X X X X X 6 1 Stops all rotating equipment, and leaves valves as they were.
Waits for step delay, then proceeds to the next step.

Tank Fill Step 2 X O X X X X X X X X X X X X X X LS-0640-0x02 2 Open the gate KX-0640-OPEN then stop opening the gate for KX-0640-STOP. Repeat opening the gate with the frequency and duration timers until the level trigger is active proceeds then proceeds to the next step.

STANDBY Step 3 CN1 N5,6 X X X X X X X X X ON4 X X ON1 X 3

Aerates for KX-0650-0103 seconds every KX-0650-0104 seconds.
Runs the ejector intermittently according to Master Ejector Cycle Timer.

The train remains in this step indefinitely until one of the following occurs:
If a start train trigger is active, defined in the CLSC, the train proceeds to the PRODUCTION step 1.

If the BACKPULSE button is pressed proceeds to BACKPULSE step 1. 
If the MAINTENANCE CLEAN button is pressed or MAINTENANCE CLEAN is initiated by the schedule the train proceeds to MAINTENANCE CLEAN step 1.

If the PRIME TRAIN button is pressed proceeds to PRIME step 1.

Only proceeds to the step indicated if the resources are available and the interlocks preventing the action are not present.
PRIME 8 8 Only one train can be in PRIME mode at a time but more than one train can be in a priming step.

Priming Train Step 1 X LS X X X X X X X X X O X X X X KX-PRIME-SP1 1

Holds this step for step duration
IF PRIME was initiated from STANDBY then proceeds to STANDBY - step 1.
If the Prime button was pressed in OFF, then train proceeds to OFF - step 1.

If the On button was pressed in Off or Shutdown, then proceeds to STANDBY - step 1.
PRODUCTION 14 14

Step 1 C O X X X O X X X X X X X X LS X 6 1 Waits for step delay, then proceeds to the next step.

Permeate Step 2 C O X X X O X X X X X X X X O O 2

If there is no demand for the train to run, proceed to STANDBY step 1.
Permeates until the end of the current PRODUCTION cycle, then:

If there is a demand for the train to run and there is no maintenance clean request or if the train is unable to proceed to the maintenance clean, proceeds to the enabled mode to either BACKPULSE step 1 or RELAX step 1.  (The backpulse 
can be initiated by either the production cycle timer or the operator selecting the backpulse button.)

If a MAINTENANCE CLEAN request is active proceeds to MAINTENANCE CLEAN step 1. ( A maintenance clean requests refers to either a scheduled request or the maintenance clean button is selected.)

BACKPULSE 21 21 Only one train can be in BACKPULSE steps 1, 2, or 3 at the same time. 
Backpulse is not available when another train is in MAINTENANCE CLEAN steps 1 to 10, RECOVERY CLEAN steps 1 to 21, and NEUTRALIZATION.

Permeating Stops Step 1 C O X X X LS X X X X X O X X LS X 6 1
Waits for step delay, for valve alignment, then:

If a train is in BACKPULSE step 4, holds this step until the backpulsing pump is at minimum speed the proceeds to the next step.
If no train is in Backpulse steps 1, 2 or 3, proceeds to the next step.

Step 2 C O X X O X X X X X X O X X O X 6 2 Waits for step delay, for valve alignment, then proceeds to the next step.

B.P. Starts Step 3 C O X X O X X X X X X X O X O X KX-0640-BP-SP1 3 Backpulses the membrane train.
Holds this step for step delay then proceeds to the next step . 

Step 4 C O X X O X X X X X X X O X O X 6 4

Next train to be backpulsed should be in step 1.
Backpulse PID loop is set to manual and pump speed is ramped down to the minimum speed in step delay.

If another train is to be backpulsed, holds this step until the train is in step 2,  then proceeds to the next step.
If no other train is to be backpulsed proceeds to the next step.

Step 5 C O X X O X X X X X X X X X O X 6 5 Waits for step delay, for valve alignment, then proceeds to the next step.

B.P. Stops Step 6 C O X X X X X X X X X X X X O X 6

If the BACKPULSE was initiated from OFF, proceeds to OFF step 1.
If there is a plant permeate flow demand for the train to run, proceeds to PRODUCTION step 1.

If there is no plant permeate flow demand for the train to run, proceeds to STANDBY step 1.
If the BACKPULSE was initiated from STANDBY, proceeds to STANDBY step 1.

RELAX 25 25
Permeating Stops Step 1 C O X X X O X X X X X O X X O X 12 1 Waits for step delay then proceeds to the next step.

Step 2 C O X X X O X X X X X X X X O X KX-0640-BP-SP1 2 Holds this step for step delay then proceeds to the next step . 

Step 3 C O X X X O X X X X X X X X O X 3 If there is a plant permeate flow demand for the train to run, proceeds to PRODUCTION step 1.
If there is no plant permeate flow demand for the train to run, proceeds to STANDBY step 1.

MAINTENANCE CLEAN
- FULL TANK - 53  53 • Only one train can be in MAINTENANCE CLEAN, RECOVERY CLEAN, and NEUTRALIZATION at a time. Backpulse is not available when another train is in MAINTENANCE CLEAN steps 1 to 10, RECOVERY CLEAN steps 1 to 21, and 

NEUTRALIZATION.

Permeating Stops Step 1 C X X X X LS X X X X X O X X LS X 12  1 Waits 12 seconds, for valve alignment, then proceeds to the next step.

Tank Aeration Step 2 C X X X X X X X X X X X X X O X KX-0640-MC-SP1  2 Aerates the membrane train.
Holds this step for step delay, then proceeds to the next step.

Valves Pumps & Blowers
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GE Water & Process Technologies
Ipswich MBR - Stage 4A

Operations Sequence Chart for Train Sequenced Equipment

          Operating Mode

Step Description            Step #
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Legend
This column is for the GE W&PT Tags                    

T Indicates that the valve is throttling in Auto. 
O Indicates that the valve/motor is open/on in Auto.

X Indicates that the valve/motor is closed/OFF in Auto.
C Indicates that valve cycles though an open/close sequence.

-x  Indicates that there are multiple trains associated with this tag number.
LS Indicates that the valve/pump will retain the last state it had (open/closed, on/OFF) to avoid damaging equipment.
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x1 The Operations Sequence Chart (OSC), Control Logic Summary Chart (CLSC) and the Control Narrative (CN) should all be read to assist in the understanding of plant operations.

Comments & Sequencing Logic

Valves Pumps & Blowers

Initial B.P. Step 3 C X ON7 ON7 O X X X X X X X X X X X 6  3 Waits for step delay, for valve alignment, then proceeds to the next step.

B.P. Train Step 4 X X ON7 ON7 O X X X X ON7 ON7 X O X X X KX-0640-MC-SP3  4 Backpulses the membrane train.
Holds this step for step delay then proceeds to the next step.

Train Soak Step 5 X X ON3,7 ON3,7 N3 X X X X X X X X X X X KX-0640-MC-SP4  5 Holds this step for step delay then proceeds to the next step.
Repeated B.P. Step 6 X X ON7 ON7 O X X X X X X X X X X X 6  6 Waits for step delay, for valve alignment, then proceeds to the next step.

B.P. Train Step 7 X X ON7 ON7 O X X X X ON7 ON7 X O X X X KX-0640-MC-SP2  7 Backpulses the membrane train.
Holds for step delay then proceeds to the next step.

Train Soak Step 8 X X ON3,7 ON3,7 N3 X X X X X X X X X X X KX-0640-MC-SP4  8
Holds this step for step delay then:

Repeats MAINTENANCE CLEAN steps 6 to 8 for QS-0640-MC-SP5 iterations.
After the last iteration proceeds to the next step.

Water B.P. Step 9 X X X X O X X X X X X X X X X X 6  9 Waits for step delay, for valve alignment, then proceeds to the next step.

B.P. Train Step 10 C X X X O X X X X X X X O X X X KX-0640-MC-SP3 10 Backpulses the membrane train.
Holds this step for step delay then proceeds to the next step.

Mem. Tk. Aeration Step 11 C X X X N3 X X X X X X X X X O X KX-0640-MC-SP1 11 Aerates the membrane train.
Holds this step for step delay, typically 300 seconds, then proceeds to the next step.

M. Clean Complete Step 12 C X X X X X X X X X X X X X X X 6 12 Waits for step delay, for valve alignment, then proceeds to STANDBY step 1.

RECOVERY CLEAN 82 82 • Only one train can be in MAINTENANCE CLEAN, RECOVERY CLEAN, and NEUTRALIZATION at a time. Backpulse is not available when another train is in MAINTENANCE CLEAN steps 1 to 10, RECOVERY CLEAN steps 1 to 21, and 
NEUTRALIZATION.

Step 1 C X X X X X X X X X X X X X X X 6  1 Waits for step delay, for valve alignment, then proceeds to the next step.

Tk. Aeration Step 2 C X X X X X X X X X X X X X O X KX-0640-RC-SP1  2 Aerates the membrane train.
Holds this step for step delay, then proceeds to the next step.

Step 3 C X X X X X O X X X X X X X X X 6  3 Waits for step delay, for valve alignment, then proceeds to the next step.

Tk. Drain Step 4 X X X X X X O X X X X X X O X X LS-0640-0x05  4 Drains the membrane tank.
When the level trigger is active then go to the next step.

Step 5 X X X X X X O X X X X X X X X X 6  5 Waits for step delay, for valve alignment, then proceeds to the next step. 
Manual Flush Step 6 X X X X X X X X X X X X X X X X KX-0640-RC-SP2  6 Holds this step for step delay (0 seconds adjustable from 0-1800 seconds) then proceeds to the next step.

Tk Flush (Auto) Step 7 X X X X X X X X X X X X X X X X 6  7

RECOVERY CLEAN - steps 8 to 13 are executed for QS-0640-RC-SP3 iterations (Iteration is adjustable from 0 - 3).
After the last iteration proceeds to Step 14.

IF QS-0640-RC-SP3 is 0, proceeds to Step 14.
Waits for step delay, for valve alignment, then proceeds to the next step.

Step 8 X X X X O X X X X X X X X X X X 6  8 Waits for step delay, for valve alignment, then proceeds to the next step.

Repeat B.P with Permeate Step 9 X X X X O X X X X X X X O X X X KX-0640-RC-SP4  9
Backpulses the membrane train.

Holds this step for step delay then proceeds to the next step. 
When in this step and the membrane tank level is at or above LS-0640-0x02 (Cleaning level trigger) setpoint then proceeds to RECOVERY CLEAN step 11.

Train Soak (Pause Tank Fill) Step 10 X X X X N3 X X X X X X X X X X X KX-0640-RC-SP5 10 Holds this step for step delay then: 
Repeats RECOVERY CLEAN steps 8 to 10. 

Step 11 X X X X X X O X X X X X X X X X 6 11 Waits for step delay, for valve alignment, then proceeds to the next step.

Tk. Drain Step 12 X X X X X X O X X X X X X O X X LS-0640-0x05 12 Drains the membrane tank.
When the level trigger is active then go to the next step.

Step 13 X X X X X X O X X X X X X X X X 6 13 Waits for step delay, for valve alignment, then proceeds to the next step or step 8.
Step 14 X X ON7 ON7 O X X X X X X X X X X X 6 14 Waits for step delay, for valve alignment, then proceeds to the next step.

Repeat B.P. with Chemical Step 15 X X ON7 ON7 O X X ON7 ON7 X X X O X X X KX-0640-RC-SP4 15
Backpulses the membrane train.

Holds this step for step delay then proceeds to the next step. 
When in this step and the membrane tank level is at or above (90% x LS-0640-0x02 setpoint) then proceeds to RECOVERY CLEAN step 17.

Train Soak Step 16 X X ON3,7 ON3,7 N3 X X X X X X X X X X X KX-0640-RC-SP5 16 Holds this step for step delay then: 
Repeats RECOVERY CLEAN - steps 14 to 16. 

Tk Fill with Permeate Step 17 X X X X O X X X X X X X O X X X KX-0640-RC-SP4 17
Backpulses the membrane train.

Holds this step for step delay then proceeds to the next step.
When in this step and the membrane tank level is at or above (20-LS-203E-x setpoint) then proceeds to step 19.

Step 18 X X X X O X X X X X X X X X X X KX-0640-RC-SP5 18 Holds this step for step delay then: 
Repeats RECOVERY CLEAN - steps 17 to 18. 

Step 19 X X X X X X X X X X X X X X X X 6 19 Waits for step delay, for valve alignment, then proceeds to the next step.
Mem. Tk. Chemical Soak Step 20 X X X X X X X X X X X X X X X X KX-0640-RC-SP6 20 Holds this step for step delay then proceeds to the next step.

RECOVERY CLEAN COMPLETE Step 21 X X X X X X X X X X X X X X X X 21 Prompts operator to press button and "Proceed to NEUTRALIZATION". When button is pressed, proceeds to NEUTRALIZATION step 1.

NEUTRALIZATION 71  71 Only one train can be in MAINTENANCE CLEAN, RECOVERY CLEAN, and NEUTRALIZATION at a time. Backpulse is not available when another train is in MAINTENANCE CLEAN steps 1 to 10, RECOVERY CLEAN steps 1 to 21, and 
NEUTRALIZATION.

Tk. Fill Step 1 X O X X X X X X X X X X X X X X LS-0640-0x03  1 Opens FEED - Membrane Tank Isolation gate to increase membrane tank level until level trigger is active then proceeds to next step.
Tk. Soak Step 2 X X X X X X X X X X X X X X X X KX-0640-NEUTR-SP2  2 Train soaks without aeration for step delay, typically 900 seconds, then either proceeds to the next step if clean was with sodium hypochlorite or proceed to step 4 if clean was with citric acid.

Step 3 X O X X X X X X X X X X X X X X 6  3 Waits for step delay, for valve alignment, then proceeds to the next step.

Mixed Liquor recirculation Step 4 X O X X X X X X X X X X X X X X KX-0640-NEUTR-SP3  4
Prompts operator.

Operator presses CONFIRM NEUTRALIZATION to proceed to next step, or waits for the step delay, then proceeds to next step.
Step 5 X O X X O X X X X X X X X X X X 6  5 Waits for step delay, for valve alignment, then proceeds to the next step.

Flush Piping Step 6 X O X X O X X X X X X X O X X X KX-0640-RC-SP4  6 Backpulses the membrane train.
Holds this step for step delay then proceeds to the next step.

NEUTRALIZATION complete Step 7 X O X X O X X X X X X X X X X X 6  7 Waits for step delay, for valve alignment, then proceeds to OFF - step 1.

N1

N3 Close the valve after 6 seconds

(Intermittent aeration in Standby) Aeration valves open every KX-0650-0104 seconds. The aeration demand starts 6 seconds after the first train to be aerated MEM. AIR - Sequential valve is requested open and the train is aerated for KX-0650-0103 seconds. If more than one train is being aerated the next train's MEM. AIR - Sequential valve opens and after six second the previous train's 
MEM. AIR - Sequential valves closes. When the last train is aerated, the aeration demand decrease and after 30 seconds the MEM. AIR - Sequential valves close.

DEVICE SPECIFIC NOTES: 
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GE Water & Process Technologies
Ipswich MBR - Stage 4A

Operations Sequence Chart for Train Sequenced Equipment

          Operating Mode

Step Description            Step #
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This column is for the GE W&PT Tags                    

T Indicates that the valve is throttling in Auto. 
O Indicates that the valve/motor is open/on in Auto.

X Indicates that the valve/motor is closed/OFF in Auto.
C Indicates that valve cycles though an open/close sequence.

-x  Indicates that there are multiple trains associated with this tag number.
LS Indicates that the valve/pump will retain the last state it had (open/closed, on/OFF) to avoid damaging equipment.
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x1 The Operations Sequence Chart (OSC), Control Logic Summary Chart (CLSC) and the Control Narrative (CN) should all be read to assist in the understanding of plant operations.

Comments & Sequencing Logic

Valves Pumps & Blowers

N4

N5

N6

N7

1
2
3

For operator protection, sodium hypochlorite pumps are interlocked at the PLC with the citric acid pumps to prevent them from running at the same time  Mixing sodium hypochlorite and citric acid generates chlorine gas.  Chlorine gas is toxic at levels greater than 1 ppm.  Refer to CLSC for further information.
GENERAL NOTES:

Devices will follow the start-up sequence in the CLSC when powering up from the E 2PROM.
B.P. is short for BACKPULSE in the step descriptions.

(intermittent priming in Standby step 3 ) Master Ejector Cycle Timer operates train ejectors to maintain prime on all trains that are in STANDBY step 3. See KX-0640-0x3 in CLC.

 When no trains are in the production cycle, then the trains in Standby should have the FEED - Membrane Tank Isolation gate open.   

(Intermittent Recirculation in Standby) All the FEED - Membrane Tank Isolation Gates for the trains in STANDBY open when duration timer for standby aeration is active and the value of the iterations counter QQI-0640-ITER equals the value of its setpoint. When the standby duration timer KX-0650-0103 times out for the LAST train in the standby aeration cycle and the value of the counter 
equals the setpoint value then all the FEED - Membrane Tank Isolation gates close. 

Depending on the chemical requested for the clean. The sodium hypochlorite and citric acid cannot be selected for the same clean.
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Goodna STP - Stage 4A  
Functional Description Volume 2 – Vendor Information 

       
 
I:\QENV\Projects\QE06474\5000 Goodna STP Detailed Design\5500 Design, Dwgs & Specs\5510 Process Eng\Functional Description\As Constructed 
Rev 0\IW-GDSTP-4A-PRO-SPEC-0100-Rev 0 Vol 2 of 2.docx PAGE 10 

7. Service Water and WashWater Pump Sets 
No functional description provided by suppliers. 
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8. Air Compressor Station 
The following information has been supplied by CAPS Australia and relates to functionality of the 
Compressed Air System.  Refer also to Volume 1 for overall system integration. 

. 
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Compressed Air & Power Solutions 
ABN 79 008 877 790 

Ingersoll-Rand UP5E-15-10 Air Compressor Functional Description    

 
Ingersoll-Rand UP5E-15-10 Air Compressor 

Functional Description 
 
 
Client: Thiess Pty Ltd  
Project: Goodna STP Upgrade 
Project No: GDSTP-24280-SPE-0001_P1 
Package: Air Compressor Package 
Project No.: 7756 
Revision: B 
 
NOTE: Transcript is a basic functional description, detailed instructions available in 
the IOM provided 
 
GENERAL OPERATION  
 
The compressor is an electric motor driven, single stage screw compressor, complete with 
accessories piped, wired and baseplate mounted. It is a totally self contained air compressor 
package.  
 
The standard compressor is designed to operate in an ambient range of 2°C to 40°C (35.6°F – 
104°F) with a special option package available to operate in ambient temperatures ranges 
from 2°C up to 50°C (35.6°F up to 124°F). The maximum temperature is applicable to either 
version up to a maximum elevation of 1000m (3280ft) above sea level. Above this altitude 
significant reduction in maximum allowable ambient temperature is required.  
 
Compression in the screw type air compressor is created by the meshing of two (male & 
female) helical rotors.  
 
The air/coolant mixture discharges from the compressor into the separation system. This 
system removes all but a few PPM of the coolant from the discharge air. The coolant is 
returned to the cooling system and the air passes through the aftercooler and out of the 
compressor.  
 
Cooling air is moved through the coolers by the cooling fan and discharged from the 
machine.  
 
CAUTION  
Cooling air is drawn in at the end of the machine package passing through the filter 
and cooler before being discharged from the top of the machine. Care should be 
taken to avoid blocking the airflow, or causing any restriction in excess of the 
maximum backpressure allowed for ducting. 
 
Do not direct the airflow at face or eyes 
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Ingersoll-Rand UP5E-15-10 Air Compressor Functional Description    

The power transmission from the drive motor to the airend male rotor is by pulley and belts. 
The constant auto tensioning system, using airend mass torque and gas arm, ensures that 
the belts are always under the correct tension, eliminating the need for adjustment and 
maximizing the life of the belts.  
By cooling the discharge air, much of the water vapour naturally contained in the air is 
condensed and may be drained from the downstream piping and equipment.  
 
The coolant system consists of a sump, cooler, thermostatic valve and a filter. When the unit 
is operating, the coolant is pressurized and forced to the compressor bearings.  
 
The compressor load control system is automatic on–off line. The compressor will operate to 
maintain a set discharge line pressure and is provided with an auto restart system for use in 
plants where the air demand varies sufficiently to allow a compressor to shut down and save 
power. Significant system volume will assist this and is recommended.  
 
WARNING  
When the unit stops running as the result of low air demand, normally indicated by 
auto restart light, it may restart and return to load at any time.  
 
Safety of operation is provided as the compressor will shut down if excessive 
temperatures or electrical overload conditions should occur.  
 
 
CAUTION  
This unit is not designed or intended to operate whencontaminated with silicone. 
Lubricants, greases or other itemscontaining silicone should not be used on this 
unit.  
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Compressed Air & Power Solutions 
ABN 79 008 877 790 

CCP 8511 Rev B Conquest HX351K Air Dryer Functional Description    

 
Conquest HX351K Air Dryer  

Functional Description 
 
 
Client: Thiess Pty Ltd  
Project: Goodna STP Upgrade 
Project No: GDSTP-24280-SPE-0002_P1 
Package: Air Compressor Package 
Project No.: 7756 
Revision: B 
 
 
NOTE: Transcript is a basic functional description, detailed instructions available in 
the IOM provided 
 
 
Airflow (see CCP 8506 #7756 HX351K P & ID Rev B)  
The dryers use refrigeration cooling to condense entrained moisture out of the air stream. 

Warm saturated air enters the air-to-air heat exchanger where it is cooled by outgoing cold 

air. The inlet air is further cooled in the refrigeration chiller. The cold, dry air is reheated by 

incoming warm air as it passes back through the air-to-air heat exchanger. Using the 

outgoing air to pre-cool the inlet air condenses up to 65 percent of the moisture out of the 

inlet air before it reaches the chiller. Pre-cooling the inlet air reduces the heat load on the 

refrigerant compressor, permitting the use of a smaller refrigerant compressor.  

Refrigeration System  
The refrigeration system is designed and fabricated in accordance with recognized com- 

mercial/industrial practices. It consists of a compressor and the controls, safety inter- locks 

and associated equipment necessary for safe performance.  

All models use the constant pressure expansion valve. The constant pressure expansion 

valve modulates the refrigerant flow in response to changes in the refrigerant pressure. The 

constant expansion valve is adjusted at the factory; operation is fully automatic.  
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9. Sludge Dewatering Facility 
The following information has been supplied by Aquatec-Maxcon and relates to functionality of 
the Sludge Dewatering Facility. Refer also to Volume 1 for overall system integration. 
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