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	[bookmark: _Toc337620781][bookmark: _Toc494268491][bookmark: _Toc203745030]Executive Summary

	The Functional Design Specification is a key site document and provides a comprehensive description of the site control system. 
This is a controlled document - owned by operations. This document is to be updated on an ongoing basis, as required, to provide an accurate and up to date record of the control system. All modifications, regardless of delivery approach, shall be captured within this document. Document status and revision history is recorded within the top of this document.
The format outlined within this document shall be adhered to – generic information is in italic font, whilst specific information is normal font. 
An overview of the control system and operation strategy for the site is provided within section 4. 
A detailed description of each element of the control system is provided within section 5.  
Section 6 provides details of the outstation configuration.
Supporting information (e.g. Schedules, drawings etc) is appended to this document. As a minimum, a reference is provided but where file size permits, supporting documentation is embedded. 




	1. [bookmark: _Ref308072862][bookmark: _Toc337620782][bookmark: _Toc494268492][bookmark: _Toc203745031]References

	1.1. [bookmark: _Toc494268493][bookmark: _Toc203745032][bookmark: _Toc337621433]Standard Specifications
	Control system design is in accordance with the latest version of the following standard specifications. Where conflict exists, priority corporate standards supersede national standards.

	CORPORATE STANDARDS
	· AS427 Industrial Communication Networks Ver. 5.01
· AS430 Standard Function Block Library (Mitsubishi) Ver. 3.17
· AS431 Operator Interface Standard Graphics Part C (Mitsubishi) Ver. 1.03
· AS432 Standard Software Guide Ver. 1.01
· CAF424 FDS Template Ver. 2.01
· ES403 Standard PLC IO Schedule Ver 1.03
· ES403 Programmable Logic Controller Ver. 9.11
· ES404 RTU Installations Ver 7.10
· ES424 Control System Visualisation (SCADA&HMI) Ver. 5.04

	NATIONAL STANDARDS
	· BS 7671:2008+ A3:2015 Requirements for electrical installations. IEE Wiring Regulations. Seventeenth edition
· WEEE Directive



	1.2. [bookmark: _Toc337621434][bookmark: _Toc494268494][bookmark: _Toc203745033]Glossary of Terms

	TERM
	DESCRIPTION
	TERM
	DESCRIPTION

	FAT
	Factory Acceptance Test
	P&ID
	Piping & Instrumentation Diagram

	FDS
	Function Design Specification
	PC
	Personal Computer

	FTC
	Failed To Close
	PID
	Proportional, Integral & Derivative

	FTO
	Failed To Open
	PLC
	Programmable Logic Controller

	FTR
	Failed To Run
	PV
	Process Variable

	FTRL
	Failed To Reach Limits
	RTL
	Run Time Logic

	FTS
	Failed To Stop
	SAT
	Site Acceptance Test.

	HH
	High High Threshold
	SCADA
	Supervisory Control And Data Acquisition.

	HI
	High Threshold
	SDS
	System Design Specification

	HMI
	Human Machine Interface
	Secs
	Seconds

	ICA
	Instrument Control & Automation.
	SSS
	Software System Specification

	LL
	Low Low Threshold
	TBA
	To Be Advised By Primary Contractor

	LO
	Low Threshold
	TBC
	To Be Confirmed By The Client.

	LOE
	Loss Of Echo
	UOS
	Unless Otherwise Stated.

	MCC
	Motor Control Centre.
	UPS
	Uninterruptible Power Supply

	OOR
	Out of range
	URS
	User Requirement Specification

	OOS
	Out Of Service
	VSD
	Variable Speed Drive.

	ACB
	Air Circuit Breaker
	DOL
	Direct Online (Motor)


[bookmark: _Toc337620785]
[bookmark: _Ref304283965]

	2. [bookmark: _Toc494268495][bookmark: _Toc203745034]Additional Information

	This FDS has been completed based on the existing PLC code that is in operation on site, due to the lack of any existing FDS. No amendments have been made to the control of the asset. Any irregularities that arise in this document in comparison to the specifications at the time of the upgrade are due to the historic control.
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	3. [bookmark: _Toc494268496][bookmark: _Toc203745035]Control System Overview

	3.1. [bookmark: _Toc494268497][bookmark: _Toc203745036]Operation
	Normally, the process operates automatically under supervisory control. However, it is possible to manually intervene, overriding automatic control for maintenance purposes or due to extraordinary operating conditions

	AUTOMATIC
CONTROL
	Automatic control is primarily achieved by a number of PLCs – typically one dedicated per process area. Each PLC and its full functionality is described within Section 5.
Where necessary, PLC control deemed is supplemented with back-up control. Back-up control is achieved via simple electrical connections and overrides PLC automatic control in event of it becoming ineffective. A full description of all backup control is provided within Section 5

	MANUAL
CONTROL

	It is possible to operate an item of plant directly via proprietary local controls provided at the drive, associated control panel or local push button station. Local manual control overrides other control modes – with the exception of safety-related back up control. A full description of all manual control is provided within Section 5.

	SUPERVISORY
CONTROL

	Supervisory control is achieved remotely, via a HMI Terminal installed on the Site. Supervisory control allows the operator to interrupt or influence automatic control –however, back-up control will still prevail. A full description of supervisory control is described within Section 5.



	3.2. [bookmark: _Toc494268498][bookmark: _Toc203745037]Data Network

	TOPOGRAPHY
	N/A

	TOPOLOGY
	N/A



	3.3. [bookmark: _Toc494268499][bookmark: _Toc203745038]Hardware

	NETWORK
	Westermo L206-F2G – 10 Port Switch – 8 x RJ45, 10/100 BaseTX, 2 x 100/1000 BaseTX SFP Transceivers

	SCADA
	N/A

	HMI
	Mitsubishi GT2715-XTBD – 15" TFT, 65K colour, 1024x768 pixel touch screen

	PLC
	Mitsubishi R08ENCPU – 80K Step Memory IQR CPU

	RTU
	Ovarro S2000 Full with Extended Memory, Main Powered, M2M Comms (TBC)





	3.4. [bookmark: _Toc494268500][bookmark: _Toc203745039][bookmark: _Toc337620789]SCADA Configuration

	RUN TIME LOGIC (RTL)

	MONNET
	N/A

	UPS SHUTDOWN
	N/A

	UPS BATTERY
	N/A

	PLC WATCHDOG MONITOR
	N/A

	PLC TIMESYNC
	N/A

	NIC MONITOR
	N/A

	COMMUNICATIONS CONFIGURATION
	N/A

	SYSTEM WORKSTATION CONFIGURATION
	N/A

	WORKSTATION SERVER CONFIGURATION
	N/A

	REMOTE ARCHIVER CONFIGURATION
	N/A





[bookmark: _Ref307743461][bookmark: _Ref307743468]




	4. [bookmark: _Toc337620790][bookmark: _Toc494268501][bookmark: _Toc203745040]PLC

	This section provides a comprehensive description of the control philosophies, broken down on a ‘per control group’ basis. It is intended that each section can be read in isolation to aid future reference.
In an effort to reduce overall document size, the terms of reference are detailed below only, as opposed to repeating within each section. As the format of each section is identical, the following apply to all sections.

	PROCESS OVERVIEW
	Section X.x.1, provides an outline description of the Treatment Process for the Control group being described.
The description should, as a minimum, include quantity, type and purpose of all process units and an outline of the general arrangement. Any related process performance parameters critical to design should also be stipulated within this section (eg max FTT, Ammonia consent etc).

	PLANT OVERVIEW

	The table within this section schedules all devices associated with the Control group being described. Specific references are omitted from this table - as they are fully specified within the Tag Database, appended to this document.
Note that devices may be repeated within multiple sections if associated with more than one control group. 
· It is intended that Device Type be limited to a generic description only. Make/Model/Manufacturer etc should be fully specified elsewhere and appended to this document. 
· Where Valves are being described, generic type description should clarify if modulating/non-modulating and how actuated (eg Electrically Actuated, Solenoid, Pneumatic etc).
· Where Motors/Pumps are being described, generic type description should include drive type (eg. Fixed speed, variable speed etc) 
· It is intended that Device Location describe the relative position within the process (eg Downstream of Inlet Chamber) and, as necessary, the geographical position. 
· It is intended that Device Purpose describes the specific application of the device. 
· The Control System Interface should clarify which PLC the device directly communicates with and connection type (eg discrete, Profibus DP etc). Slip ring type connections, across site telemetry links etc should also be highlighted.  

	AUTOMATIC CONTROL
	Section 5.x.x.3 contains a high level description of the Automatic Control for the control group being described and forms the basis of functional design. 

	NORMAL AUTOMATIC OPERATION
	Normal automatic operation is the intended operation achieved by the PLC when no abnormal conditions are present. As such, the associated plant operates with no operator intervention and would not generate any alarms. 
The table within section 5.x.x.4 provides a functional description to meet the requirements of automatic control and forms the basis of software design.

	ABNORMAL AUTOMATIC OPERATION
	In event of failure conditions or manual intervention, the PLC will react accordingly in an effort to maintain effective automatic control or halt process in a safe manner. 
The table in section 5.x.x.5 schedules all abnormal conditions, associated effect to the automatic control system and reset method.

	BACK-UP CONTROL
	Back-up control is instigated when the process operates outside the normal parameters of the automatic control system. 
The table within section 5.x.x.6 schedules all Process related back-up control for the control group being described. Usually termed ‘hardwired inhibits’ or ‘hard-wired control’, these always interrupt PLC control (automatic and supervisory remote manual control modes) - but not local manual control. 
The table within section 5.x.x.7 schedules all Safety related back-up control for the control group being described. Usually termed ‘hardwired interlocks’, these always interrupt all other control modes – including local manual control.

	MANUAL CONTROL
	Local manual control interrupts automatic control. However, status is repeated to the PLC so that the automatic control can react, as necessary to avoid spurious alarms or ineffective overall control. Supervisory control is always prevented when in local manual control. 
The table within section 5.x.x.8 schedules all local manual control for the control group being described. 

	SCADA

	The full SCADA configuration is in accordance DCWW standard specification for Operator Interface Standard Graphics. 
A graphical representation (mimic) of the process is provided and is accessible via all SCADA Clients/Panel PCs. The general arrangement of the mimic will be in a schematic format and be based upon the plant overview for the control group being described.
Plant status is displayed on associated faceplate. Selected Plant status will be repeated within the body of the mimic.
Alarms are generated for all abnormal conditions associated with the control group being described. Alarms are always displayed in a tabular format in the Alarm Banner, with selected Alarms repeated within the body of the mimic and on associated faceplates.
Any trending of data is configured by the user.
In addition to remote manual operation/configuration of individual plant (via faceplates), supervisory control facilitates control system adjustments. 
The table in section 5.x.x.9 schedules all Control system adjustments, selected status and alarms to be repeated on the mimic for the control group being described. Note that the full list of engineering setpoints are excluded from this table.  
Full details of the SCADA/PLC interface are scheduled within the Tag Database (appended to this document).





	5. [bookmark: _Toc203745041]Barry West SPS MCC



	5.1. [bookmark: _Toc203745042]Docks SPS – Foul Pumps

	Status
	FDS


	5.1.1. PROCESS OVERVIEW



	Docks Sewage Pumping Station collects sewage from the surrounding area into a manhole and through a normally open valve into the Foul Sump. Two Duty/Standby pumps then pump the sewage to Barry West SPS – Island PS.



	5.1.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	P1001 – Foul Pump 1
	DOL
	Foul Sump
	Pump Sewage to Barry West SPS
	1
	Telemetry Control

	
	P1002 – Foul Pump 2
	DOL
	Foul Sump
	Pump Sewage to Barry West SPS
	1
	Telemetry Control



	5.1.3. CONTROL PHILOSOPHY



	Foul Pumps P1001 & P1002
Fixed speed Pumps P1001 and P1002 are arranged as a Duty/Standby pair and are controlled locally at the station.
They are enabled from Barry West SPS when the Mains Supply at Barry West SPS is healthy.
If the Mains has failed then there must be sufficient supply available from the Generators. If any generator has failed then the Foul Pumps at Docks SPS will be inhibited.



	5.1.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	Foul Pumps
	(Mains Healthy at Barry West SPS
OR
[Mains Failed
&
Generator Power Available
&
NOT No Power For Fouls & Assist Transfer])
&
Staggered Start 15 Healthy
	Mains Failed at Barry West SPS
OR
Staggered Start 15 Failed

	N/A



	5.1.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method



	5.1.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result



	5.1.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result



	5.1.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions



	5.1.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment



	5.1.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.1.11. MISCALLANEOUS



	N/A



	5.1.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.2. [bookmark: _Toc203745043]Knap SPS – Foul Pumps

	Status
	FDS


	5.2.1. PROCESS OVERVIEW



	Foul Pumps at the Knap SPS are controlled from Barry West SPS to ensure it won’t pump against a closed valve at Barry West.



	5.2.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Foul Pump 1
	DOL
	Foul Sump
	Pump Sewage to Barry West SPS
	1
	Telemetry Control

	
	Foul Pump 2
	DOL
	Foul Sump
	Pump Sewage to Barry West SPS
	1
	Telemetry Control



	5.2.3. CONTROL PHILOSOPHY



	Foul Pumps
Both Foul Pumps will be inhibited from running when the Emergency Penstock EP2 is closed. As long as the power on site is healthy and the penstock isn’t closed, the foul pumps at Barry Knap will be enabled again.



	5.2.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	Knap SPS Foul Pumps
	EP2 Open
&
Staggered Start Complete
	EP2 Closed
	

	
	
	
	
	



	5.2.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	
	
	



	5.2.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.2.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.2.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	
	
	



	5.2.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	
	
	



	5.2.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	

	
	
	
	
	



	5.2.11. MISCALLANEOUS



	N/A



	5.2.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.3. [bookmark: _Toc203745044]Island PS

	Status
	FDS


	5.3.1. PROCESS OVERVIEW



	Island Pumping Station collects sewage from the surrounding area into the Foul Sump.  Duty/Assist Pump configuration pumps sewage to Barry West SPS inlet. Pumps controlled via ultrasonic level controller.
Flow weirs over into Storm Sump when Foul sump is overwhelmed. Storm Sump has 3 Pumps in Duty/Assist/Assist configuration and pumps sewage to Barry West SPS Inlet. Pumps controlled via ultrasonic level controller.
All Values, Alarms & Status are displayed and logged on the local HMI. Selected Values, Alarms & Status are also displayed on regional telemetry.



	5.3.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Foul Pumps P701/2
	DOL (Fixed Speed)
	Island Foul Sump
	Lifts flow from Foul Sump to Barry West SPS Inlet
	2
	Discrete I/O to PLC

	
	Foul Sump Level Controller LIT702
	Ultrasonic
	Above Island Foul Sump
	Measure Foul Sump Level
	1
	Discrete I/O to PLC

	
	Storm Pumps P801/2/3
	DOL (Fixed Speed)
	Island Storm Sump
	Storm Conditions
	3
	Discrete I/O to PLC

	
	Storm Sump Level Controller LIT802
	Ultrasonic
	Above Island Storm Sump
	Measure Storm Sump Level
	1
	Discrete I/O to PLC



	5.3.3. CONTROL PHILOSOPHY



	Foul Pumps
The Foul Pumps are operated in a Duty/Assist configuration, controlled by preset ‘Start’ & ‘Stop’ Levels.
[bookmark: _Hlk87348650]Start/Stop Conditions
The Duty pump is called to run when the foul sump level (LIT702) is above the duty pump start level set point (Adjustable) for a preset enable time (Adjustable). If the foul sump level (LIT702) falls below the duty pump stop level (Adjustable) for a preset run-on time (Adjustable), then the duty pump will stop. The Assist pump is called to run when the foul sump level (LIT702) is above the assist pump start level set point (Adjustable) for a preset enable time (Adjustable). If the foul sump level (LIT702) falls below the assist pump stop level (Adjustable) for a preset run on time (Adjustable), then the assist pump will stop. If the foul sump level (LIT702) LOE alarm or out of range alarm becomes active then the pumps will stop.
A single pump is inhibited upon any of the following:
· Pump not healthy
· Pump unavailable (selected to ‘Hand’ at panel or ‘Manual’ via HMI)
· Pump failed to start
· Pump E-Stop operated
All Pumps are inhibited upon any of the following:
· Mains fail & Generators not available
· Foul sump level (LIT702) LOE/OOR
Storm Pumps
The Storm Pumps are operated in a Duty/Assist/Assist configuration, controlled by preset ‘Start’ & ‘Stop’ Levels. Storm pumps do not run on mains power.
Power requirements
· Duty Storm pump requires 1 generator to run.
· Assist Storm pump requires 2 generators to run
· 2nd Assist Storm pump requires 3 generators to run

Start/Stop Conditions
The Duty pump is called to run when the Storm sump level (LIT802) is above the duty pump start level set point (Adjustable) for a preset enable time (Adjustable). If the Storm sump level (LIT802) falls below the duty pump stop level (Adjustable) for a preset run on time (Adjustable), then the duty pump will stop. The Assist pump is called to run when the Storm sump level (LIT802) is above the assist pump start level set point (Adjustable) for a preset enable time (Adjustable). If the Storm sump level (LIT802) falls below the assist pump stop level (Adjustable) for a preset run on time (Adjustable), then the assist pump will stop. The 2nd Assist pump is called to run when the Storm sump level (LIT802) is above the 2nd assist pump start level set point (Adjustable) for a preset enable time (Adjustable). If the Storm sump level (LIT802) falls below the 2nd assist pump stop level (Adjustable) for a preset run on time (Adjustable), then the 2nd assist pump will stop. If the Storm sump level (LIT802) LOE alarm or out of range alarm becomes active then the pumps will stop.
A single pump is inhibited upon any of the following:
· Pump not healthy
· Pump unavailable (selected to ‘Hand’ at panel or ‘Manual’ via HMI)
· Pump failed to start
· Pump E-Stop operated
· Generator not available

All Pumps are inhibited upon any of the following:
· Generators not available
· Storm sump level (LIT802) LOE/OOR



	5.3.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	Duty Foul Pump P701/2
	(Mains supply healthy
OR
Generator available)
&
LIT702 Healthy
&
LIT702 Duty Start level reached
&
Staggered Start 14 Healthy
	(Mains supply failed
AND
Generator Unavailable)
OR
LIT702 Failed 
OR
LIT702 Duty Stop level reached
OR
Staggered Start 14 Failed
	

	S.Silva
	Assist Foul Pump P701/2
	(Mains supply healthy
OR
Generator available)
&
LIT702 Healthy
&
LIT702 Assist Start level reached
&
Staggered Start 14 Healthy
&
Duty Pump is Running
	(Mains supply failed
AND
Generator Unavailable)
OR 
LIT702 Failed
OR
LIT702 Duty Stop level reached
OR
Staggered Start 14 Failed
OR
Duty Pump Stopped
	

	
	Duty Storm Pump P801/2/3
	1 Generator Available for Duty
&
LIT802 Duty start level reached
	1 Generator NOT Available for Duty
OR
LIT802 Duty stop level reached

	

	
	Assist Storm Pump P801/2/3
	2 Generators Available for Duty
&
LIT802 1st Assist start level reached
&
Duty Pump Running
	2 Generators NOT Available for Duty
OR
LIT802 1st Assist stop level reached
OR
Duty Pump Stopped
	

	
	2nd Assist Storm Pump P801/2/3
	3 Generators Available for Duty
&
LIT802 2nd Assist start level reached
&
Assist Pump Running
	3 Generators NOT Available for Duty
OR
LIT802 2nd Assist start level reached
OR
Assist Pump Stopped
	



	5.3.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Power Failure
	ALL Foul Pumps Stop
	Restoration of mains supply and staggered start sequence

	
	PLC Watchdog Failed
	ALL Foul & Storm Pumps Stop
	PLC Watchdog Reset

	
	Foul Pump Failed
	Pump Stop
&
Standby Pump Start
	Auto Reset once cleared at starter via local reset
& 
HMI Reset

	
	Storm Pump Failed
	Pump Stop
&
Standby Pump Start
	Auto Reset once cleared at starter via local reset
& 
HMI Reset

	
	LIT702 Foul Sump Level Failed
	Stop Foul Pumps
	Auto Reset when cleared

	
	LIT802 Storm Sump Level Failed
	Stop Storm Pumps
	Auto Reset when cleared



	5.3.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.3.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.3.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Foul Pumps (P701/2)
	LCP Control Mode switch selected to ‘Hand’
	Start/Stop via Push Buttons

	
	Storm Pumps (P801/2/3)
	LCP Control Mode switch selected to ‘Hand’
	Start/Stop via Push Buttons



	5.3.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Foul Pump Duty Selection
	HMI
	

	
	Foul Pump Duty Start/Stop Level
	HMI
	

	
	Foul Pump Assist Start/Stop Level
	HMI
	

	
	Storm Pump Duty Selection
	HMI
	

	
	Storm Pump Duty Start/Stop Level
	HMI
	

	
	Storm Pump 1st Assist Start/Stop Level
	HMI
	

	
	Storm Pump 2nd Assist Start/Stop Level
	HMI
	



	5.3.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.3.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.3.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.4. [bookmark: _Toc203745045]Inlet

	Status
	FDS


	5.4.1. PROCESS OVERVIEW



	Foul flow from Island PS passes to the Inlet via the Inlet works Flow meter (FIT1202), this is an open channel meter and the flow is regulated by a downstream penstock (RP0001).
Inlet emergency penstock EP2 isolates the works in certain storm conditions.



	5.4.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Inlet Works Flow FIT1202
	Open Channel (Flume)
	Downstream of Island PS
	Measure Flow into Transfer PS
	1
	Discrete I/O to PLC

	
	Inlet Works Regulating Penstock RP0001
	Electrical actuated penstock
	Downstream of Inlet Works Flow (FIT1202)
	Regulate flow to Transfer PS
	1
	Discrete I/O to PLC

	
	Emergency penstock – EP2
	Electrical actuated penstock
	Inlet
	Isolate flow to SPS
	1
	Discrete I/O to PLC

	
	Inlet Level – LIT902
	Ultrasonic
	Inlet
	Monitor inlet level
	1
	Discrete I/O to PLC

	
	Storm Overflow Screens M901-M902
	DOL (Fixed Speed)
	Upstream of Fine Screens at Inlet
	
	2
	Discrete I/O to PLC



	5.4.3. CONTROL PHILOSOPHY



	Inlet Flow
Flow to the inlet works goes through the open channel Inlet Flume (FIT1202) and is regulated with Regulating Penstock (RP0001) to achieve a flow setpoint made via the HMI. The Regulating Penstock will be controlled using Nudge and Wait.
Regulating Penstock
The regulating penstock (RP0001) is controlled using Nudge and Wait with setpoints configurable via the HMI.
The regulating penstock will close upon the inlet flume flow meter FIT1202 failing or going out of range. And, if the Transfer sump goes High level or out of range.
The regulating penstock will reopen on the above conditions being healthy.
Emergency Penstock – EP2
This is used to isolate the inlet when either the inlet level (LIT902) or the SSO Sump level (LIT1802) goes to High High level for a preset time.  The penstock will be open when Inlet level and SSO Sump level are NOT High High level.
If there is a mains failure then EP2 shall close via UPS power depending on SSO Sump level or Inlet Level
Overflow Screens
When the Town Inlet Level (LIT902) is above the start setpoint for a pre-set time then the Screens with run continuously until the Town Inlet level (LIT902) falls below the stop setpoint for a pre-set time.







	5.4.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva

	Regulating Penstock RP0001
	FIT1202 Healthy
&
RP0001 Healthy
	Close when FIT1202 Failed
OR
Transfer station high high level for pre-set time
	Flow Nudge Wait Control

	S.Silva
	Emergency Penstock – EP2 
	Penstock Healthy
AND
Penstock Auto
AND
(NOT LSO Level LIT1802 High Level Start
AND
[NOT SSO Sump Level LIT1802 Failed
AND
NOT LSO Sump Level LIT1502 Backup High Level Start])
	Penstock Failed
OR
Penstock Local
OR
(LSO Level LIT1802 High Level Start
OR
[SSO Sump Level LIT1802 Failed
AND
LSO Sump Level LIT1502 Backup High Level Start])
	

	S.Silva
	Storm Overflow Screens M901-M902
	Storm Overflow Screen Healthy
&
([LIT902 Healthy
&
LIT902 High Level Start]
OR
Run-On Time NOT Elapsed
OR
LIT902 Failed
OR
24 Hour Run)
	Storm Overflow Screen Failed
OR
(LIT902 Healthy
&
LIT902 High Level Stop)
OR
Run-On Time Elapsed
	Run Simultaneously



	5.4.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Power Failure
	All Screens will immediately stop.
	Restoration of mains supply.

	
	PLC Watchdog Fail
	All Screens will immediately stop.
	Auto control resumes upon PLC being healthy.

	
	Level LIT902 LOE
	Run Storm Screens Continuous
	Auto reset once cleared



	5.4.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.4.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.4.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Regulating penstock – RP0001
	Enable when switch selected to hand
	Open/Close via push buttons

	
	Emergency penstock - EP2
	Enable when switch selected to hand
	Open/Close via push buttons



	5.4.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Regulating – Penstock RP0001
	Nudge and wait
	

	
	Storm Overflow Screens
	High Level Start
	

	
	EP2 Control
	High Level Start
	

	
	ODC 1 & 3
	Duty Selection
	

	
	ODC 2 & 4
	Duty Selection
	



	5.4.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.4.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.4.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.5. [bookmark: _Toc203745046]Transfer PS

	Status
	FDS


	5.5.1. PROCESS OVERVIEW



	There are three Transfer Pumps (VSD’s rated at 250 – 400 l/s). These are used to pump the normal outlet flow to Cog Moors WwTW. The maximum flow is limited to 820 l/s. The pumps are run in a duty/assist/standby arrangement. The speed of the pumps is essentially proportional to the Transfer Sump level.



	5.5.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Pumps – P201/202/203
	VSD
	Transfer Sump
	Pump Normal flow to Cog Moors WwTW
	3
	Discrete I/O to PLC

	
	Level – LIT200
	Ultrasonic
	Transfer Sump
	Measure Level of Sump for pump control
	1
	Discrete I/O to PLC


	
	Float – LS201
	Float Switch
	Transfer Sump
	Backup Control
	1
	Discrete I/O to PLC

	
	Flow Meter – FIT200
	Magnetic Flow Meter
	Outlet of Transfer Pumps
	Flow Monitoring
	1
	Discrete I/O to PLC



	5.5.3. CONTROL PHILOSOPHY



	Start/Stop Conditions
The duty pump is called to run once the “Transfer Sump” level (LIT200) is above the “Transfer Sump High – Start Duty Pump” (adjustable) setpoint for x seconds. If the level then drops below the “Transfer Sump Low Level – Stop Duty Pump” (adjustable) setpoint for x seconds then the pump will stop.
The assist pump is called to run once the “Transfer Sump” level (LIT200) is above the “Transfer Sump High – Start Assist Pump” (adjustable) setpoint for x seconds. If the level then drops below the “Transfer Sump Low Level – Stop Assist Pump” (adjustable) setpoint for x seconds then the pump will stop.
Speed Control
Once the duty pump is called to run it will run at a pre-set speed of 100% (adjustable). Once running at this speed for a pre-set time of 15 minutes (adjustable), then the speed will be increased and decreased via a Linear Level Control loop (adjustable setpoints – higher pump speed at higher level, lower pump speed at lower level to minimise pump starts/hour).
Once an assist pump is called to run then all pumps will run at a pre-set speed of 100% (adjustable). Once running at this speed for a pre-set time of 15 minutes (adjustable), then the speed will be increased and decreased via a Linear Level Control loop (adjustable setpoints – higher pump speed at higher level, lower pump speed at lower level to minimise pump starts/hour).


Backup Control
On a level instrument failure, the pumps will be started/stopped by the float switch as follows:
If the float switch (LS201) is activated, then the duty pump will run (at its minimum speed) until X minutes (adjustable) after the float switch is de-activated.
If after x minute the float switch is still active or has re-activated and the duty pump is running, then the assist pump is started. Both pumps shall run at minimum speed until X minutes after the float switch has de-activated



Flow Limit Control
Limits the flow to Cog Moors SWK to not breach existing permits. Setpoint adjustable maximum value that feeds in to the Linear Control loop.
This control is ONLY activated by the following:
Once TWO pumps are running in auto for x seconds.

This control is de-activated by the following:
One or NO pumps are running in auto for x seconds.



	5.5.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S. Silva
	Duty Transfer Pump
	(Mains Healthy
OR
[Mains Failed
&
Generator Power Available
&
Gen Available for Transfer Pumps])
&
(Transfer Sump LIT200 Duty High Level Start Reached
OR
[Transfer Sump LIT200 Failed
&
Transfer Sump Float Duty Start Level Reached])
&
Transfer Pump Healthy
	(Mains Failed
&
Generator Power Unavailable
&
Gen Unavailable for Transfer Pumps)
OR
Transfer Sump LIT200 Duty High Level Stop Reached
OR
(Transfer Sump LIT200 Healthy
&
NOT Transfer Sump Float Start Level Reached)
OR
Transfer Pump Failed
	· Start-Up Speed Fixed (adjustable) for Set Time (adjustable)

· Linear Level Control

· Flow Limit Control Trimming PID Max Output for Speed

	S.Silva
	Assist Transfer Pump
	(Mains Healthy
OR
[Mains Failed
&
Generator Power Available
&
Gen Available for Transfer Pumps])
&
(Transfer Sump LIT200 Assist High Level Start Reached
OR
[Transfer Sump LIT200 Failed
&
Transfer Sump Float Assist Start Level Reached])
&
Transfer Pump Healthy
	(Mains Failed
&
Generator Power Unavailable
&
Gen Unavailable for Transfer Pumps)
OR
Transfer Sump LIT200 Assist High Level Stop Reached
OR
(Transfer Sump LIT200 Healthy
&
NOT Transfer Sump Float Assist  Start Level Reached)
OR
Transfer Pump Failed
	· Start-Up Speed Fixed (adjustable) for Set Time (adjustable)

· Linear Level Control

· Flow Limit Control Trimming PID Max Output for Speed



	5.5.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Power Failure
	All Transfer Pumps will immediately stop and be controlled via local level controller relays
	Restoration of mains supply

	
	PLC Watchdog Fail
	All Transfer pumps will immediately stop
	Auto control resumes upon PLC being healthy

	
	HMI-PLC network comms fail
	No effect on automatic operation of pumps. Loss of supervisory control and local alarm monitoring
	Auto resume when network comms restored

	
	Pump Failed
	Immediately stop associated pump
Duty changeover (To standby else next available assist) 
	Auto reset once cleared at associated starter via reset button
Duty regime will also reinstate original pump if still duty.

	
	Pump Trip
	Immediately stop associated pump
Duty changeover (To standby, else next available assist)
	Reset on HMI to clear E-Stop alarm and Auto control will resume.
Duty regime will also reinstate original pump if still duty.

	
	LIT200 LOE
	Pumps will go into Backup control mode
	Auto resume normal operation when LIT200 is healthy



	5.5.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	Transfer Sump Level > SP
	High Flow
	Start Duty Gen in prep for SSO Pumps

	
	Float Switch LS201 
	Once activated, Duty pump will run at minimum speed for an adjustable time after the float is de-activated.  Assist will start after 1 minute of float switch still activated
	Normal operation will resume when LIT200 is healthy



	5.5.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.5.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Transfer Pumps
	Enable when starter selector switch selected to hand
	Start/Stop via push buttons



	5.5.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Transfer Pumps
	Duty Control
Duty High Level Start/Stop
Assist High Level Start/Stop
Pump Speed – Duty Linear Control
Pump Speed – Assist Linear Control
Startup Timer
Startup Speed
Backup Float - Control
Flow Limit - PID
	



	5.5.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	

	
	
	
	
	



	5.5.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.5.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.6. [bookmark: _Toc203745047]Long Sea Outfall PS

	Status
	FDS


	5.6.1. PROCESS OVERVIEW



	There are three Long Sea Outfall Pumps (VSD’s rated at 250 – 400 l/s). These pumps are used when the Transfer Pumps cannot cope with the flow and are used as Duty / Assist-Standby / Assist-Standby
There is a Penstock that allows flow in to the LSO Sump when there is an increased flow through site to ensure it does not flood.



	5.6.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	LSO Pumps – P1501/P1502/P1503
	VSD
	Overflow from Transfer Sump
	Pump Flows out that transfer station cannot cope with
	3
	Discrete I/O to PLC


	
	Level – LIT1502
	Ultrasonic
	LSO Sump
	Measure Level
	1
	Discrete I/O to PLC


	
	Pressure – PIT2204
	Pressure
	LSO Pump Outlet
	Measure Deliver Pressure
	1
	Discrete I/O to PLC


	
	LSO Sump Valve – AV1520
	Electrically Actuated Penstock
	LSO Outlet
	Allow flow into LSO Sump
	1
	Discrete I/O to PLC



	5.6.3. CONTROL PHILOSOPHY



	Linking with SSO Pumps and Storm Tank Filling

Because there is a hydraulic link between the LSO and the SSO Sump, the LSO pumps will initially attempt to relieve the site of any excess flow by utilising the ‘Barry Trickle’. This is where 1 LSO pump runs at a fixed speed that correlates with the Barry Trickle consent flow. Once the level in the SSO Sump reaches the high level start setpoint then the LSO pump will stop and 1 SSO Pump will run to fill the storm tank, providing the storm tank outlet valve is closed, the storm tank inlet valve is open and it’s not inhibited from the storm tank PLC. Once the storm tank has filled, the SSO pump will stop to allow the storm tank inlet valve to close. Once the closed feedback has been received, the SSO pumps will continue to run in a Duty/Assist1/Assist2 arrangement to relieve Barry West SPS of incoming flows. If the site maintains to struggle with high flows, then the LSO pumps will restart in a Duty/Assist1/Assist2 arrangement until the flows and levels settle down.

Start/Stop Conditions
The Duty pump is called to run when the level (LIT1502) is above the duty start level set point (adjustable) for a preset time (Adjustable).
The Duty pump will stop when the level (LIT1502) is below the duty start level set point (adjustable) for a preset time (Adjustable).
The Assist pump is called to run when the level (LIT1502) is above the Assist start level set point (adjustable) for a preset time (Adjustable) and the LSO Sump Valve is open.
The Assist pump will stop when the level (LIT1502) is below the Assist start level set point (adjustable) for a preset time (Adjustable) or the LSO Sump Valve is closed.
The 2nd Assist pump is called to run when the level (LIT1502) is above the Assist 2 start level set point (adjustable) for a preset time (Adjustable) and the LSO Sump Valve is open.
The 2nd Assist pump will stop when the level (LIT1502) is below the Assist 2 start level set point (adjustable) for a preset time (Adjustable) or the LSO Sump Valve is closed.
Delivery Pressure
If the pressure exceeds the “High Delivery Pressure” setpoint for X seconds, then an alarm will be raised.
If the pressure exceeds the “High-High Delivery Pressure” setpoint for X seconds then an alarm will be raised. Also, the pumps will be called to stop. This will require a reset.
Speed Control
When in Barry Trickle mode (Singular LSO Pump Running and LSO Sump Valve is closed) a singular pump will run at a HMI adjustable speed (aligning with max. flow for Barry Trickle). Once a second or third pump is called to run and the LSO Sump Valve is open, the speed will ramp up to a HMI adjustable speed and stay there until only one or no pump is required.
Power
LSO pumps run off mains supply and if mains supply fails then LSO pumps can be run from generators, if sufficient power is available.  If only one generator is available, then the LSO pumps are inhibited.
LSO Sump Valve
The LSO Sump Valve ensures the site can be relieved by filling the LSO Sump to enable the pumps to run. If both the Storm Tank Inlet and Outlet Valve are Closed and the LIT1802 (SSO) High Level Adjustable Setpoint has been reached then the Valve will open. There is also a maintenance cycle on the LSO Sump Valve to cycle it every 24hrs permitting the Storm Screens aren’t running in auto.



	5.6.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	Duty LSO Pump
	Duty Pump Healthy
&
Duty Start Level Reached
&
(Mains Healthy OR
[Mains Failed & Generator Available for Mains & NOT One Genny Avail – Inhibit All Foul Pumps & NOT No Power for Fouls And Assist Transfer Pumps]) 
	Duty Pump Failed
OR
Duty Stop Level Reached
OR
Power Interlock as per the enablers

	· Adjustable ‘Barry Trickle’ Speed Setpoint for single pump running.

	S.Silva
	Assist 1 LSO Pump
	Assist 1 Pump Healthy
&
Assist 1 Start Level Reached
&
LSO Sump Valve Opened
&
Power Healthy as per above
	Assist 1 Pump Failed
OR
Assist 1 Stop Level Reached
OR
LSO Sump Valve Closed
OR
Power Interlock
	· Adjustable Fixed Speed Setpoint for multiple pumps running.

	S.Silva

	Assist 2 LSO Pump
	Assist 2 Pump Healthy
&
Assist 2 Start Level Reached
&
LSO Sump Valve Opened
&
Power Healthy
	Assist 2 Pump Failed
OR
Assist 2 Stop Level Reached
OR
LSO Sump Valve Closed
OR
Power Interlock
	· Adjustable Fixed Speed Setpoint for multiple pumps running.

	S. Silva

	LSO Sump Valve

	Penstock Healthy
&
LIT1802 Healthy
&
LIT1802 Open Level Reached
&
Storm Tank Inlet Valve Closed
&
Storm Tank Outlet Valve Closed
	Penstock Failed
OR
LIT1802 Failed
OR
LIT1802 Closed Level Reached
OR
Storm Tank Inlet Valve NOT Closed
OR
Storm Tank Outlet Valve NOT Closed
	



	5.6.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Power Failure
	All LSO Pumps will immediately stop.
UPS will maintain PLC supply for a minimum of 30 Minutes.
	Restoration of mains supply.

	
	PLC Watchdog Fail
	All LSO pumps will immediately stop
	Auto control resumes upon PLC being healthy.

	
	HMI-PLC network comms fail
	No effect on automatic operation of pumps. Loss of supervisory control and local alarm monitoring.
	Auto resume when network comms restored.

	
	Pump Trip
	Remove run signal and start next assist/standby pump.
	Pump will continue once reset and healthy.

	
	Delivery pressure high
	Inhibit pumps.
	Auto reset once cleared and pumps will continue.

	
	Level – LIT1502 Failed/OOR
	Stop all LSO Pumps.
	Auto reset when Level is healthy.

	
	Mains Failed
	Generator to supply power but LSO will be inhibited if only 1 generator is available.
	Normal operation will resume when mains is restored or multiple generators are available.



	5.6.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.6.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.6.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	LSO Pumps
	Enable when starter selector switch selected to hand
	Start/Stop via push buttons

	
	LSO Sump Valve
	Enable when selector switch selected to hand
	Open/Close via push buttons



	5.6.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	LSO Pumps
	Duty Control
Duty High Level Start
Assist 1 High Level Start
Assist 2 High Level Start
Stopped Timer (If Pumps Stopped for setpoint adjustable time period then send Storm Tank PLC ‘LSO Stopped’ signal)
Barry Trickle Speed
Pump Speed
	

	
	LSO Sump Valve
	High Level Open
	

	
	Level LIT1502
	SSO Pumps Enable Backup Level Start
	



	5.6.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.6.11. MISCALLANEOUS

	<insert anything here deemed useful but not applicable to sections above>

	5.6.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	





	

	5.7. [bookmark: _Toc203745048]Short Sea Outfall PS

	Status
	FDS


	5.7.1. PROCESS OVERVIEW



	These four fixed speed pumps are used in storm conditions to pump flow into the Storm Tank, when these are full they will pump out to the Short Sea Outfall. These pumps are used when the Transfer and LSO Pumps cannot cope with the flow and are used as Duty / Assist1 / Assist2 / Standby



	5.7.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Short Sea Outfall Pumps (SSO) – P1801/P1802/P1803/P1804
	Soft-Start (Fixed Speed)
	SSO Sump
	Pump to Storm tanks when LSO cannot cope and then Short Sea Outfall when Storm Tank is full.
	4
	Discrete I/O to PLC


	
	Level – LIT1802
	Ultrasonic
	SSO Sump
	Measure SSO Level.
	1
	Discrete I/O to PLC


	
	SSO Sump Pump P1800
	DOL (Fixed Speed)
	SSO Sump
	Pump remaining level in SSO Sump.
	1
	Discrete I/O to PLC



	5.7.3. CONTROL PHILOSOPHY



	Linking with LSO Pumps and Storm Tank Filling

Because there is a hydraulic link between the LSO and the SSO Sump, the LSO pumps will initially attempt to relieve the site of any excess flow by utilising the ‘Barry Trickle’. This is where 1 LSO pump runs at a fixed speed that correlates with the Barry Trickle consent flow. Once the level in the SSO Sump reaches the high level start setpoint then the LSO pump will stop and 1 SSO Pump will run to fill the storm tank, providing the storm tank outlet valve is closed, the storm tank inlet valve is open and it’s not inhibited from the storm tank PLC. Once the storm tank has filled, the SSO pump will stop to allow the storm tank inlet valve to close. Once the closed feedback has been received, the SSO pumps will continue to run in a Duty/Assist1/Assist2 arrangement to relieve Barry West SPS of incoming flows. If the site maintains to struggle with high flows, then the LSO pumps will restart in a Duty/Assist1/Assist2 arrangement until the flows and levels settle down.

Start/Stop Conditions

The Duty Pump will be called to run in 3 instances:

1. The Storm Tank Inlet Valve is Open, the Storm Tank Outlet Valve is Closed, the Storm Tank PLC is NOT inhibiting the SSO Pump from running and the High Level Start Setpoint has been reached in the SSO Sump.
2. 3 LSO Pumps are running and the LSO High Level Start has been reached.
3. The SSO High Level and LSO High Level Start Setpoints have been reached.

The assist pump will be called to run when the SSO Level (LIT1802) is above the assist start setpoint for a pre-set time and the Duty SSO Pump is running.

The Assist pump will stop when the SSO Level (LIT1802) is below the assist stop setpoint for a pre-set time or if the Duty SSO Pump is stopped.

The 2nd assist pump will be called to run when the SSO Level (LIT1802) is above the assist 2 start setpoint for a pre-set time and the Duty and Assist Pumps are running.

The 2nd Assist pump will stop when the SSO Level (LIT1802) is below the assist 2 stop setpoint for a pre-set time or the Duty or Assist Pump has stopped.



Power
The SSO pumps only run on generator power.  Each pump will be called to run once a generator has started and is available.  Each SSO pump requires a generator to run.
SSO Sump Pump
There is an SSO Sump Pump to drain the SSO Sump from any level that can’t be pumped away due to the height of the suction side of each pump. Providing no SSO or LSO Pumps are running, the Transfer Sump is not High Level, the Storm Screens are not running and the Sump Pump High Level Start Setpoint has been reached the SSO Sump Pump can run until its Stop Level.




	5.7.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	Duty SSO Pump
	Duty Generator Available for Storm
&
Duty Pump Healthy
&
([Duty Pump High Level Start
&
Storm Tank Inlet Valve Opened
&
Storm Tank Outlet Valve Closed
&
SSO NOT Inhibited from Storm Tank PLC]
OR
[3 LSO Pumps Running
&
LSO High Level Start]
OR
[Duty Pump High Level Start
&
LSO High Level Start])
	Duty Generator NOT Available for Storm
OR
Duty Pump Unavailable
OR
(Duty Pump Low Level Stop
OR
Storm Tank Inlet Valve Closed
OR
Storm Tank Outlet Valve Open
OR
SSO Inhibited from Storm Tank PLC)
OR
(< 3 LSO Pumps Running
OR
LSO Low Level Stop)
OR
(Duty Pump Low Level Stop
OR
LSO Low Level Stop)
	

	S.Silva
	Assist 1 SSO Pump
	Assist 1 Generator Available for Storm
&
Assist 1 Pump Healthy
&
Duty Pump Running
&
Assist 1 Pump High Level Start
	Assist 1 Generator NOT Available for Storm
OR
Assist 1 Pump Unavailable
OR
Duty Pump Stopped
OR
Assist 1 Pump Low Level Stop
	

	S.Silva
	Assist 2 SSO Pump
	Assist 2 Generator Available for Storm
&
Assist 2 Pump Healthy
&
Duty and Assist 1 Pump Running
&
Assist 2 Pump High Level Start
	Assist 2 Generator NOT Available for Storm
OR
Assist 2 Pump Unavailable
OR
Duty OR Assist 1 Pump Stopped
OR
Assist 2 Pump Low Level Stop
	

	S.Silva
	SSO Sump Pump
	No LSO & SSO Pumps Running
&
Transfer Sump LIT200 NOT High Level
&
Storm Screens Stopped
&
Sump Pump High Level Start
	Any LSO & SSO Pumps Running
&
Transfer Sump LIT200 High Level
&
Storm Screens Running
&
Sump Pump Low Level Stop
	



	5.7.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Generator Power Failure
	All SSO Pumps will immediately stop.

	Reinstate power.

	
	PLC Watchdog Fail
	All SSO pumps will immediately stop.
	Auto control resumes upon PLC being healthy.

	
	HMI-PLC network comms fail
	No effect on automatic operation of pumps. Loss of supervisory control and local alarm monitoring.
	Auto resume when network comms restored.

	
	Pump Tripped
	Remove run signal and start next assist pump.
	Resume normal operation when pump is reset and healthy.

	
	Level LIT1802 LOE/OOR
	Stop SSO Pumps if running off of LIT1802.
	Auto resume when level is healthy.

	
	Storm Tank Inlet Penstock failed Mid Travel
	Stop SSO Pumps.
	Auto resume when penstocks are open or close.

	
	Storm Tank Outlet Penstock Failed Mid travel
	Stop SSO Pumps.
	Auto resume when penstocks are open or close.



	5.7.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.7.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.7.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	SSO Pumps
	Enable when starter selector switch selected to hand.
	Start/Stop via push buttons.

	
	SSO Sump Pump
	Enable when starter selector switch selected to hand.
	Start/Stop via push buttons.

	5.7.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	SSO Pumps
	Duty Control
Duty High Level Start
Assist 1 High Level Start
Assist 2 High Level Start
SSO Stopped Timer
	

	
	SSO Sump Pump
	SSO Sump Pump High Level Start
	



	5.7.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.7.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>





	5.7.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.8. [bookmark: _Toc203745049]Storm Tank

	Status
	FDS


	5.8.1. PROCESS OVERVIEW



	A Mitsubishi FX PLC controls the Storm Tank equipment, however, this PLC is used to send commands to assist in the control.



	5.8.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Storm Tank Outlet Valve - MV2002
	Electrically Actuated Valve
	Outlet of Storm tank
	Drain Storm Tank
	1
	Discrete I/O from FX PLX

	
	Storm Tank inlet Valve – MV2001
	Electrically Actuated Valve
	Inlet of Storm Tank
	Allows Storm Tank to Fill and Isolate
	1
	Discrete I/O from FX PLX

	
	Re-Suspension pump – P2001
	DOL (Fixed Speed)
	Storm Tank
	Mix Storm Tank
	1
	Discrete I/O from FX PLX

	
	Storm Tank Float Switch – LS2001
	Float switch
	Storm Tank
	High Level Switch
	1
	Discrete I/O from FX PLX

	
	Storm Tank Level – LIT2001
	Ultrasonic
	Storm Tank
	Monitor Level in Storm Tank
	1
	Discrete I/O from FX PLX



	5.8.3. CONTROL PHILOSOPHY



	SSO Level Start Required (SSOPmp_Level in Storm PLC)

Constantly enabled via:

NOT LOE LIT1802 
AND 
NOT OOR LIT1802.

No SSO Pumps Running (SSOPmp_Stopped in Storm PLC) 

SSO Pump 1 NOT Running
AND
SSO Pump 2 NOT Running
AND
SSO Pump 3 NOT Running
AND
SSO Pump 4 NOT Running

Permit to Drain Storm Tank – Inlet Flume Permit Level (MW_LSOHlthy In Storm PLC)

FIT1202 Low Level Set
AND
NOT FIT1202 High Level Set
AND
NOT OOR FIT1202
AND
NOT LOE FIT1202
AND
NOT SSO/LSO Pumps Running

The below information contains the signals in the Storm Tank PLC, this is informative and won’t be amended.

Storm Tank Inlet Valve Open Conditions

Once selected to “Auto” the valve will open on the following condition:

The Storm Tank is NOT full (generated within the Storm Tank PLC).
AND
The Storm Tank level is healthy (generated within the Storm Tank PLC).
AND
The duty SSO Pump has been “Called To Run” in auto.

Storm Tank Inlet will be closed as follows:

The Storm Tank is full (generated within the Storm Tank PLC).
OR
The Storm Tank float switch is activated (generated within the Storm Tank PLC).
OR
The Storm Tank level is NOT healthy (generated within the Storm Tank PLC).
OR
The Storm Tank PLC has failed (generated within the Storm Tank PLC).
OR
The Storm Tank ICA supply is NOT healthy (generated within the Storm Tank PLC).
OR
ALL SSO Pumps are stopped.

Note: Once the valve has closed on a “Tank Full” condition i.e. full level reached or float activated then the valve will NOT re-open until the Storm Tank Level is below the “Storm Tank Low Level – Re-Open Inlet Valve” setpoint.

[bookmark: _Toc191712455]Storm Tank Outlet Valve Open / Close Conditions

Once selected to “Auto” the valve will open on the following condition:

The Storm Tank Inlet Valve IS closed (generated within the Storm Tank PLC).
AND
The Storm Tank is NOT empty (generated within the Storm Tank PLC).
AND
ALL SSO Pumps have stopped for more than 30 minutes (adjustable).
AND
ALL LSO Pumps have stopped for more than 30 minutes (adjustable).
AND
The Inlet Flume Level Flow is below 700l/s for 20 minutes (adjustable).


The valve will be closed as follows:

The Storm Tank level has fallen below a low setpoint for 10 minutes (generated within the Storm Tank PLC).
OR
The Storm Tank level is NOT healthy (generated within the Storm Tank PLC).
OR
The Storm Tank PLC has failed (generated within the Storm Tank PLC).
OR
ANY LSO Pumps are running in auto.
OR
ANY SSO Pumps are running in auto.
OR
The Inlet Flume Level Flow is above 780l/s for 20 minutes (adjustable).




	5.8.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S.Silva
	SSO Level Start Required
	NOT LOE LIT1802 
&
NOT OOR LIT1802
	LOE LIT1802 
OR
OOR LIT1802
	

	S.Silva
	No SSO Pumps Running
	SSO Pump 1 NOT Running
&
SSO Pump 2 NOT Running
&
SSO Pump 3 NOT Running
&
SSO Pump 4 NOT Running
&
LSO Pump 1 NOT Running
&
LSO Pump 2 NOT Running
&
LSO Pump 3 NOT Running
	SSO Pump 1 Running
OR
SSO Pump 2 Running
OR
SSO Pump 3 Running
OR
SSO Pump 4 Running
OR
LSO Pump 1 Running
OR
LSO Pump 2 Running
OR
LSO Pump 3 Running
	

	S.Silva
	Permit to Drain Storm Tank – Inlet Flume Permit Level
	FIT1202 Low Level Set
&
NOT FIT1202 High Level Set
&
NOT OOR FIT1202
&
NOT LOE FIT1202
&
NOT SSO/LSO Pumps Running

	NOT FIT1202 Low Level Set
OR
FIT1202 High Level Set
OR
OOR FIT1202
OR
LOE FIT1202
OR
SSO/LSO Pumps Running

	



	5.8.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	Mains Failure
	Close Both Inlet and outlet Valves
	Restoration of mains supply

	
	PLC Watchdog Fail
	Close Both Inlet and outlet Valves
	Auto control resumes upon PLC being healthy

	
	HMI-PLC network comms fail
	No effect on automatic operation. Loss of supervisory control and local alarm monitoring
	Auto resume when network comms restored



	5.8.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.8.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.8.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Storm tank inlet valve
	Enable when started selector switch selected to hand
	Open/Close via push buttons

	
	Storm tank outlet valve
	Enable when started selector switch selected to hand
	Open/Close via push buttons

	5.8.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Inlet Flow
	Low Level Start
	

	
	SSO Pumps
	Stop Time
	As per SSO Section

	
	LSO Pumps
	Stop Time
	As per LSO Section



	5.8.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.8.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.8.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	
	
	
	
	

	








	5.9. [bookmark: _Toc203745050]Odour Control

	Status
	FDS


	5.9.1. PROCESS OVERVIEW



	There are 4 Odour Control Fans on site, which are grouped in two as Duty/Standby. 



	5.9.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Odour Fans (M3001, 2, 3 & 4)
	DOL
	Outside Main Compound
	Minimise Odour on site.
	4
	Discrete I/O.



	5.9.3. CONTROL PHILOSOPHY



	Odour Control Fans

There are two groups of fans, labelled as 1&3 and 2&4. These operate on a Duty/Standby arrangement within the group. When the fan is healthy, duty and not interlocked, it will run. Or if the standby fan is called to run and is not available.




	5.9.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	S. Silva
	Odour Fans (M3001, 2, 3 & 4)
	Odour Fan Healthy
&
(Odour Fan Duty
OR
[Odour Fan Standby
&
Duty Odour Fan Not Available])
&
Odour Fan NOT Interlocked
	Odour Fan Failed
OR
Odour Fan Interlocked
	



	5.9.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	
	
	



	5.9.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.9.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.9.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Odour Fans (M3001, 2, 3 & 4)
	Enable when starter selector switch selected to hand.
	Start/Stop on panel.

	
	
	
	

	5.9.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Odour Fans (M3001, 2, 3 & 4)
	Duty Control
	

	
	
	
	

	
	
	
	

	
	
	
	



	5.9.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrade
	
	
	



	5.9.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.9.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature

	Sebastian Silva
	DCWW
	OT Analyst
	07/05/2024
	S. Silva

	
Odour Fans 2 & 4 have been included for future refurbishments; however, these are currently locked off on site.






	5.10. [bookmark: _Toc203745051]Site Power Control

	Status
	FDS


	5.10.1. PROCESS OVERVIEW



	Due to the supply on site, Barry West SPS cannot have certain items start at once. This will increase risk of overloading the mains. As a result, a staggered start approach is undertaken to limit any issues and the site is supported by generators. The latter will run when certain pumps are called to run too. This chapter captures the workings of the generators and the staggered start.



	5.10.2. PLANT OVERVIEW




	Signature
	Description
	Type
	Location
	Purpose
	Qty
	Control System Interface

	
	Generator 1, 2 & 3
	Diesel Generator
	Generator Room
	Support power supply on site.
	3
	Discrete I/O.



	5.10.3. CONTROL PHILOSOPHY



	Staggered Start Sequence

Staggered Start 1
If the start sequence isn’t being reset, it will activate the timer for Staggered Start 1. The time is a preset value in the PLC.

Staggered Start 2 – 15 
These bits will energise when the previous fixed timers elapse.

Generator Control
The generators on site will take over the site mains in case they fail and will assist the mains when the load exceeds site supply. There are 3 generators and 3 tasks that will start either 1, 2 or 3 generators. 2 generators will run on mains failure or 3 if an assist OR 2nd assist SSO Pump, assist or 2nd assist Island Storm Pump is requested.

Task A (Request to run 1 generator)
If a duty SSO Pump or a duty and assist SSO Pump is/are requested to run, a duty Island Storm Pump is requested to run, the Transfer Sump (LIT200) reaches overflow level, LIT902 reaches a high level or LIT902 is failed or out of range, or the generator has been manually requested to start, Task A will be enabled.

Task B (Request to run 2nd generator)
If an assist or 2nd assist SSO Pump is required to run, an assist Island Storm Pump is required to run or two generators are requested to run manually, Task B will be enabled.

Task C (Request to run 3rd generator)
To enable Task C, a 2nd assist SSO pump is required to run, a 2nd assist Island Storm Pump is required to run, or three generators are requested to run manually.
 



	5.10.4. NORMAL AUTOMATIC OPERATION



	Signature
	Drive
	Enabler(s)
	Disabler(s)
	Modifier(s)

	
	Duty Generator

	Mains Failure
OR
Duty SSO Pump Run Request
OR
(Duty SSO
&
Assist SSO Pump Run Request)
OR
Duty Island Storm Pump Run Request
OR
Transfer Sump (LIT200) Overflow High Level Start
OR
LIT902 High Level Start
OR
LIT902 OOR
OR
LIT902 Failed
	Main Healthy
OR
Duty SSO Pump NOT Run Requested
&
(Duty SSO
&
Assist SSO Pump NOT Run Request)
&
Duty Island Storm Pump NOT Run Request
&
Transfer Sump (LIT200) Overflow High Level Stop
&
LIT902 High Level Stop
&
LIT902 NOT OOR
&
LIT902 Healthy
	

	
	1st Assist Generator
	Mains Failure
OR
Assist SSO Pump Run Request
OR
(1st Assist
AND
2nd Assist SSO Pump Run Request)
OR
Assist Island Storm Pump Run Request


	Mains Healthy
&
Assist SSO Pump NOT Run Request
& 
(1st Assist
&
2nd Assist SSO Pump NOT Run Request)
&
Assist Island Storm Pump NOT Run Request
	

	
	2nd Assist Generator
	(Mains Failure
&
[1st Assist SSO Run Request
OR
2nd Assist SSO Run Request
OR
1st Assist Island Storm Pump Run Request
OR
2nd Assist Island Storm Pump Run Request])
OR
2nd Assist SSO Pump Run Request
OR
2nd Assist Island Storm Pump Run Request
	(Mains Healthy
&
[1st Assist SSO NOT Run Request
OR
2nd Assist SSO NOT Run Request
OR
1st Assist Island Storm Pump NOT Run Request 
OR
2nd Assist Island Storm Pump NOT Run Request])
&
2nd Assist SSO Pump NOT Run Request
&
2nd Assist Island Storm Pump NOT Run Request
	

	
	Staggered Start 1
	(Mains ACB Open
&
Generator 1 ACB Open
&
Generator 2 ACB Open
&
Generator 3 ACB Open)
OR
(Mains Healthy
&
Bus ACB NOT Open)
	Mains ACB Closed
OR
Generator 1 ACB Closed
OR
Generator 2 ACB Closed
OR
Generator 3 ACB Closed)
OR
(Mains Failed
OR
Bus ACB Open )
	

	
	Staggered Start 2-15
	Staggered Start n-1 Delay Timer Elapsed
	Staggered Start n-1 Delay Timer NOT Elapsed
	

	
	Generator Power Available for Mains
	One Generator Running
	
	

	
	Generator Power Available for Duty Storm
	One Generator Run Request
&
2 or More Generators Available for Mains
	
	

	
	Generator Power Available for 1st Assist Storm
	(2 Generators Run Request
&
2 Generators Running
&
3 Generators Available for Mains)
OR
(One Generator Run Request
&
One Generator Running
&
One 2 or More Generators Available for Mains)
	
	

	
	Generator Power Available for 2nd Assist Storm
	(3 Generators Run Request
&
3 Generators Running
&
NOT 3 Generators Power Available for Mains)
OR
(One Generator Run Request
&
One Generator Running
&
NOT One Generator Power Available for Mains)
	
	

	
	One Genny Available – Inhibit ALL Foul Pumps
	Mains Failure
&
One Generator Running
	
	

	
	One Genny Available – Inhibit ALL Transfer Pumps
	Mains Failure
&
One Generator Running
&
(Duty SSO Pump Run Request
OR 
Duty Island Storm Pump Run Request)
	
	

	
	No Power for Fouls & Assist Transfer Pumps on Generators
	3 Generators Run Request
&
2 Generators Failed
	
	



	5.10.5. ABNORMAL AUTOMATIC OPERATION



	Signature
	Failure/Abnormal Condition
	Resultant Control Action
	Reset Method

	
	
	
	

	
	
	
	

	
	
	
	



	5.10.6. BACK UP CONTROL – PROCESS



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.10.7. BACK UP CONTROL – SAFETY



	Signature
	Event
	Cause
	Result

	
	
	
	



	5.10.8. MANUAL CONTROL



	Signature
	Plant
	Selection
	Actions

	
	Generator 1
	Keyswitch enabled.
	Start/Stop on controller.

	
	Generator 2
	Keyswitch enabled.
	Start/Stop on controller.

	
	Generator 3
	Keyswitch enabled.
	Start/Stop on controller.

	5.10.9. SUPERVISORY CONTROL



	Signature
	Setpoint Group
	Setpoint
	Comment

	
	Duty Start Command Button
	Start Button
	

	
	Duty & Assist 1 Start Command Button
	Start Button
	

	
	Duty, Assist 1 & Assist 2 Start Command Button
	Start Button
	



	5.10.10. TELEMETRY DATA

	Nomenclature to be finalised within TagDB. Full configuration to be recorded in accordance with DCWW Document ES404.



	Signature
	Name
	Type
	Priority
	Comment

	
	TBC with Storm Tank Upgrades
	
	
	



	5.10.11. MISCALLANEOUS



	<insert anything here deemed useful but not applicable to sections above>



	5.10.12. COMMENTS



	Name
	Company
	Role
	Date
	Signature
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