General requirements

(Do not include these first two pages in the final manual.)
Format and Content

1. The manual/s shall be laid out as shown in the basic example.

2. The name of the pump station shall be noted on the spine of the manual. 

3. Binding shall be a heavy duty, three-ring binder, suitable for regular use.

4. The binder is to be a locking type, to prevent accidental opening.  

5. Binding shall be sized to prevent a “bulged” condition.  

6. Tabbed dividers and a table of contents shall be included.

7. Equipment literature, including suppliers’ and manufacturers’ manuals, shall be separately bound, and shall not be submitted for review. 

8. Binder colour – blue for mechanical and red for electrical.

Information

The contractor shall be required by the project specifications to furnish the following information for inclusion in the Design Engineer’s operations and maintenance section:

1. Sequence of operations including description of the operation and interaction of systems and subsystems during start-up, operation in automatic mode, operation in manual mode, and operation with backup power.  This includes, but is not limited to, equipment, pumps, piping, valves, gauges, HVAC, electrical, controls, and instrumentation.  

2. Station operation including updated information on the actual pumps installed with the calculated system and measured pump curves.  The measured pump curves shall include head and flow, overall efficiency, input power.  

3. The manufacturer’s pump curves shall include head and flow, overall efficiency, N.P.S.Hr, N.P.S.Ha, input power. 

4. A consolidated summary of required routine scheduled maintenance and scheduled preventative and predictive maintenance for all station equipment along with references to the location within the manual where detailed information may be found.

5. Spare parts manuals are to be supplied separately but a spare parts section shall list name, address, and telephone number of suppliers and manufacturers.

Equipment Literature

Where separate manufacturers’ parts, operations and maintenance manuals are not supplied, then the following is to be included: 

1. Parts lists, by generic title and identification number.

2. Disassembly and reassembly instructions.

3. Name, location, and telephone number of nearest supplier and spare parts warehouse.

4. Manufacturer’s certifications, including calibration data sheets and specified calibration procedures and/or methods, for installed equipment.

5. Warranty forms and information for all installed equipment as provided by the contractor.

Maintenance Programmes

The Manual shall include a planned maintenance programme of preventive and predictive maintenance activities.  Maintenance shall be triggered by frequencies (elapsed calendar days, run time, etc.) or on demand.  Maintenance shall include lubrication, cleaning, inspection, oiling, adjusting, equipment condition monitoring, and rebuilding to factory specifications.

Preventive Maintenance

Unless waived or otherwise approved by the Authorised Officer, the Manual shall include a table of planned maintenance activities and actions for each piece of equipment and other components of the facilities.  The table shall include the recommended schedule for periodic opening and inspection of equipment, and other standard maintenance procedures including lubrication.

Note:

To quickly format sections, put cursor in the text to format and press Alt + number key on the number keypad shown below.

Normal Style – Alt + number 0

Header 1 Style – Alt + number 1

Header 2 Style – Alt + number 2

Header 3 Style – Alt + number 3

To update Table of Contents, right click on the table and select “Update Field” and then “Update entire table.”
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1. Introduction

Contractors and Suppliers

	Design Engineers
	XXXXX Ltd

P O Box xxx

Christchurch

	Mechanical Services Contractor
	XXXXX Ltd

P O Box xxx

Christchurch

	Electrical Services Contractor
	XXXXX Ltd

P O Box xxx

Christchurch

	Submersible Pump Suppliers
	XXXXX Ltd

P O Box xxx

Christchurch

	Well Contractor
	XXXXX Ltd

P O Box xxx

Christchurch

	Surface Pump Suppliers
	XXXXX Ltd

P O Box xxx

Christchurch

	Diesel Generator Supplier
	XXXXX Ltd

P O Box xxx

Christchurch


Overview

The purpose of this manual is to detail all the pertinent information and data necessary to:

· Understand the operation and maintenance of pumping station XXX as a whole and the various components that make up the system.

· Specify how equipment should function as designed.

· Specify how  equipment should be operated and maintained.

· Provide reference information on all major items of equipment. 

· Provide guidance on the functional and process control software.

The first xx months of operation is under warranty by the various contractors as listed below.  The routine maintenance, as recommended in Section 5 of this manual, is provided by the appropriate contractor in this period.

Guarantee Details

	Equipment
	Responsible
	Contact Name
	Phone
	Warranty Expires
	Comments

	Pumps
	XXX Ltd

123 Main St

Timbuktu
	Peter Parrott
	
	35/13/2020
	

	Generator
	XXX
	Jim Smith
	
	31/2/2005
	

	SCADA
	CWW
	Graeme Black
	941-5189
	NA
	Commissioned and maintained by CCC

	Bio-Filters
	XXX
	
	
	
	Cleaning by CCC.

	XXX
	XXX
	
	
	
	


Table 1.1

In the event of plant failure after the guarantee period contact:

The Christchurch City Council on 03 941 5757
References

This document should be read in conjunction with the following documents:

Table of Reference Documents

	Name
	Number
	Revision

	Design Report reference
	xxx
	xxx

	Pump supplier Operations & Maintenance Manual
	xxx
	xxx

	Schneider Electric ATSxx Soft Starter Technical/User Manual(s). 
	xxx
	xxx

	Schneider Electric ATVxx Variable Speed Drive Technical/User  Manual(s).
	xxx
	xxx

	Schneider Electric Wet Well control System VW3A3505 Manual.
	Xxx
	xxx

	Deep Sea Electronics Woodward {delete as appropriate}Diesel Generator Controller Manual
	xxx
	xxx

	Remote Terminal Unit (RTU) Manual
	CCC Document
	-

	Sewage Pumping Station Design Specification 
	CCC Document
	-

	Generic Wastewater Pumping Station Electrical Drawings.
	CCC
	-

	XXX
	XXX
	0

	XXX
	XXX
	0

	XXX
	XXX
	0

	XXX
	XXX
	0


Table 1.2

Clarification

Although every effort has been made to ensure the accuracy of this document, it should be recognised that omissions and/or inconsistencies with information contained in other documents and/or drawings may exist.  In such cases, the reader should consult the Design Engineer for clarification.  In general, it is intended that this document and the referenced Process and Instrumentation Diagrams shall take precedence.

Please advise the Design Engineer of any error, conflict, or confusion that may arise so that clarification and/or corrections can be issued.

Glossary

Refer to P & ID Legend, in Section 3, for definition of process terms, other terms are listed in Table 1.3.

Table of Terms

	Abbreviation
	Meaning

	PLC
	Programmable Logic Controller

	RTU 
	Remote Telemetry Unit (Field Controller)

	SCADA
	Supervisory Control And Data Acquisition 

	DOL
	Direct On Line starter

	SS
	Soft Starter

	VSD
	Variable Speed Drive

	P & ID
	Process and Instrumentation Diagram

	ADWF
	Average Dry Weather Flow

	PWWF
	Peak Wet Weather Flow

	CCC
	Christchurch City Council

	CWW
	CCC City Water & Waste Unit

	OCC
	CWW Operations Control Centre

	BOCC
	CWW Back-Up Operations Control Centre

	HMI
	Human Machine Interface

	FpoO
	From Placement of Order

	FdoP
	From Date of Purchase

	WWTP
	Waste-Water Treatment Plant

	CI
	Controller Inside card

	SOP
	Standard Operating Procedure

	
	


Table 1.3

2. System, Plant and Process Theory

Overview

[Simplistic overview of site, what it is for, where it is and how it links in with existing infrastructure Eg.] 
This pumping station is designed to pump sewerage and foul water from approximately [nnn] residential properties located on the  [name of housing estate/development], into the [Name of sewage system. Eg. Southern relief] sewage system. 
This station receives sewage from NNNNNN before pumping it on to NNNNNNN.
[If telemetry is fitted to site then add} The pumping station communicates with the councils Operations Control Centre (OCC), located at the site of the Bromley Wastewater Treatment Plant (WWTP) via a UHF radio link to facilitate remote monitoring and control of the pumping station. ]
DESIGN PARAMETERS

[Big picture, broad brush description of what the various items at this site, how are they supposed to operate together and as a part of the whole area wide system E.g.)
The station features  two submersible pumps, each designed to handle the waste water at a flow rate of 15 l/sec at a 6.2m head. Refer pump curves, section ?. The station is fully automatic but can be monitored and controlled local to the site via the operator interface (HMI) housed within the electrical controls cabinet. [If telemetry is fitted to site then add} The station can also be controlled remotely by the shift controllers at the operations control centre (OCC) via the councils SCADA system. 
Reference: [include site layout drawing reference]
[Broad brush description of civil and mechanical components Eg.] The site layout comprises a modular fibre-glass wet well/pump well, 1800mm dia. Five other chambers are also provided, along with a site drain and the electrical controls cabinet. Two of the chambers contain the manually operated, wet well inflow control valves.  A 2300mm dia. Chamber is provided to house the two pump reflux and isolating valves on the rising main and contain the station flow meter and air vent / rising main isolating valve combination. A toby box containing a 32NB HP water flow control valve and hose connection has also been provided for station flushing.
· Control

Reference:CCC Dwg E03 to E10 
The pump station is primarily controlled via two wet well controller inside (CI) cards being fed by a Multiranger 100 level transmitter and sensor, (sensor XPS-15), which monitors the station wet well level. Under normal circumstances the station will operate under automatic control. [If telemetry is fitted to site then add} The shift controller at the operations control centre also monitors the station and if required can manually control the two submersible pumps via the Remote Telemetry Unit (RTU). 
A wet well high level float switch is provided as a backup to the Multiranger level device. 

The two pumps are automatically started and controlled by the Schneider Electric Variable Speed Drives (VSD) located in the electrical controls cabinet. Each VSD is equipped with one Controller Inside (CI) card that runs a wet well control program. The control program contains all the control algorithms required to monitor and control the individual pumps and take control of the other VSD’s.  

The VSD’s are connected together via a CANOpen Network that allows the VSD’s to work together as one complete unit or if the CANOpen Network is lost; the VSD’s can operate as Standalone devices. 
[If a flowmeter is fitted to site then add} A flow meter is provided to monitor the instantaneous flow through the pumping station and provide flow limiting from the site where required. The totalised flow is also captured and recorded for long term planning and analysis.
· Standby power supply

[If no generator is  installed at the site then add} In case of a mains power outage, there is provision for an emergency external power supply from a generator set which can be connected to the station via a Mennekes  63A 5-pin plug located in the electrical controls cabinet. A power isolator, (circuit breaker Q02) and a power change-over switch, (Switch S01), have been provided within the electrical controls cabinet to engage this supply source with the pumping station.
[If a generator is installed at the site then add} A diesel generator is installed inside the pump house.  This generator should start, in case of mains cable power outage and is available for exporting power.

For a full and detailed description of the standby generator system, refer to the Generator Operation Manual.
· Ventilation

[Update accordingly} The wet well/pump well is vented to atmosphere via a 150mm dia PVC pipe. This pipe is protected by two rolled steel pipe stanchions mounted on the top of the wet well plinth.
· Drainage

[Update accordingly} Site surface water is removed via a centrally located drainage sump. The outlet of this sump discharges directly into the wet well. Each of the five valve boxes that are located around the site are inter-connected by a series of PVC pipes and also discharge into the set well.

Electrical 

General

[Update accordingly} The pump station is supplied from a transformer located in an adjacent substation via a 4 core 16mm2 NS cable run underground in a concrete floor chase to the main switchboard.

The electrical controls cabinet is mounted on a plinth and houses the following equipment:

· Meridian Metering

· Remote Telemetry Unit (RTU) and radio/networking equipment

· Local operator panel (HMI)
· Station level, pressure and flow monitoring equipment
· The two pump starters and electrical protection equipment

· DC Power supply and distribution

· 400V distribution board


Cabling between the electrical controls cabinet, wet well/pump well and the flow/valve chambers is via a series of underground PVC pipes.

Power System – Ref. CCC Drawing E01.

[Update accordingly} Incoming power is metered by Meridian on the Time of Use General category with Ripple control and kWhr outputs via Modbus Ethernet Gateway.
The incoming power supply is fed via the mains isolating switch, (Q01), directly to the Meridian Tariff meter mounted in the electrical controls cabinet. The power is metered by Meridian on the Time of Use General category with Ripple control. Power usage (kWHr) is read from the tariff meter by the RTU over a Modbus Ethernet Gateway for remote logging and reporting.
The two submersible pump starters (VSD) are fed through a common three phase change-over switch, (S01), then via individual circuit isolating switches. (Q03 & Q04) to the appropriate starter. Other circuits, including the control system power (Q10), are also fed from this system. [If a washdown or sump pump is installed add something like } The site comprises a wash down pump fed from starter (Q15) via isolator (KM1) to facilitate cleaning at the site. The starting and stopping of the wash down pump is controlled from the local operator display (HMI). 
[If a generator is installed at the site then add and update accordingly} The plant has a standby generator set comprising a 140kVA alternator driven by a diesel engine which connects via ….. to provide an alternate power source in the event of a mains failure or when requested to do so by the shift controller.
Pump Controls – Ref. CCC Drawings E03 & E04 

The two Schneider Electric Altivar 61 pump starters are mounted in the electrical controls cabinet. Each VSD is equipped with one Controller Inside (CI) card that runs a wet well control program. The control program contains all the control algorithms required to monitor and control the individual pumps in response to the ultrasonic level sensor mounted in the wet well. 
A wet well high level float switch is provided as a backup to the Multiranger level device. 

Each pump has bearing temperature sensors fitted.  This signal is connected directly to the VSD and will stop the pump on bearing over temperature.

SCADA Control System - Ref CCC Drawings E05 to E09
The station control and monitoring system is based on the Yokogawa Stardom based RTU system.  This PLC like system gathers data via intelligent communication networks, field and switchboard inputs and carries out control via outputs or control networks. 
A generic software package has been uniquely configured for this particular station.

The station communicates with the shift controller by UHF Radio links.

Operator Interface Panel

A Schneider Electric Magelis operator interface panel (HMI) is located within the controls cabinet. The location of this panel is directly behind the right-hand door of the controls cabinet. 
This panel is the main communication device between a local operator, and the plant.  The panel can carry out a variety of functions, including:

· Monitoring plant and pump status

· Monitoring wet well level

· Starting or Stopping pumps

· Displaying Alarm conditions

· Displaying localised trends/reports

· Providing a local station reset facility

· Monitoring security via a door sensor and operator access code.

· Viewing electronic documentation pertinent to the station.

Alarms & Faults
Station alarm and fault conditions are displayed locally on the Magelis operator panel and remotely on the councils SCADA system located at the operations control centre.
Most faults (such as control faults generated when a pump fails to start or stop correctly) can be reset by a station wide reset signal.

A station Reset will reset the following;

· Pump 1 elect faults

· Pump 2 low current (mechanical) but not bearing 

· RTU control faults

Pump 1  & 2 mechanical bearing thermostats need to be reset on site
[If a flow meter is installed at the site then add and update accordingly} 
Flow meter

An ABB Magmaster, magnetic flow meter sensor is installed directly into the rising main. This sensor is located in a custom provided chamber and the output signal from the sensor is connected directly to the magnetic flow meter indicator/transmitter mounted in the controls cabinet.  The transmitter provides a 24VDC pulse (1 pulse represents a volume of 1m³ of water) to each of the VSD controller cards and a 4-20mA signal of instantaneous flow to the RTU that is also super imposed with a HART communications signal that enables the RTU to read totalised flow directly from the flow transmitter. The 4-20mA signal is calibrated as; 4mA = no flow, 20mA = 40 litres/sec.
[If a pressure transmitter is installed at the site then add and update accordingly} 
Line Pressure Indicator

A Yokogawa pressure transmitter has been installed directly into the rising main line to monitor the line pressure. The pressure transmitter is located in the same 2300mm dia chamber as the rising main isolating valves and the reflux valves. The pressure transmitter provides a 4-20mA, HART enabled, loop powered output signal to the RTU.
DC Power Supply System Ref: CCC Drawings E02 & E21
An Enatel battery charger housed in the electrical controls cabinet provides a no–break DC power supply system based on 2 x 12 VDC lead acid 120Ah batteries.  The system has an integral alarm section that will detect low or high battery voltage and monitor the charger for a rectifier fault.  The unit provides a 24VDC control supply for the following equipment:-

· Remote telemetry unit (RTU)

· RTU analogue and digital I/O

· Variable speed drives (VSD)

· Ethernet Switch, Modbus Gateway & IP Radio

· Magelis HMI

· Multiranger level transmitter

· Magmaster flow meter

An alarm is generated if the battery has been isolated by turning off the supply MCB.  A charger fault is generated if the charger 230V power supply is turned off.  During a power failure the system will run from the battery supply.  On 230V mains fail the charger will give a fault output to show the station is on battery supply.  As the battery voltage drops another alarm (battery low voltage) is generated to warn the operator that communications failure is imminent.  This alarm will latch until the battery charger is in a normal condition.
The power supply/charger is located in the DC distribution section (Cabinet 7)  of the electrical controls cabinet along with the dc distribution fuses and circuit breakers. The batteries are mounted in the base of the pump station kiosk that houses the electrical controls cabinet. 
A single pole miniature circuit breaker (Q19) in the switchboard isolates the battery supply and gives an alarm if left in the off state.

Battery Test

A battery test system is available that will test the state of the batteries on load.

A CCC Technician with appropriate rights to the waste water SCADA system will start the test from the OCC, which will disconnect the charger from mains (via relay KA1).  The charger will give ‘Battery Charger Fault’ as soon as the charger goes off.  A Battery Low Volts (LV) alarm is generated when the battery voltage reaches 25.5 volts DC.  The time on test will be logged in the RTU and archived on SCADA.  The LV alarm will turn the charger back on.  The test time is the time from initiation to LV alarm.  The test can be terminated by a Station Reset or by turning the output off via the OCC SCADA system.

If mains is lost for an extended period the function of the battery system is as follows;

Mains failed – main battery charger alarm is generated.  However, note that at this point, the load is supplied by batteries only and the information noted in this manual about batteries on load should be used to determine how long the system could be with out mains power.
[If telemetry is fitted to site then add} 

Shift Controller/Operator

The shift controller can override the local operational settings and remotely take control of the two pumps via the OCC SCADA system.
Equipment List 
[Update the list accordingly}
	Item
	Description
	Make
	Model number
	Serial number
	Owners Manual Reference

	1
	Pre-fabricated pumping station
	Gracol
	TOP150
	
	TOP150

	2
	Pump 1
	Flygt
	
	
	

	3
	Pump 2
	Flygt
	
	
	

	4
	Pump 1 starter
	Schneider Electric (Telemecanique) 
	
	
	

	5
	Pump 1 starter
	Schneider Electric (Telemacanique) 
	
	
	

	6
	Level transmitter/Indicator
	Milltronics
	Multiranger 100
	
	

	7
	Level Transducer
	Milltronics
	Echomax XPS-15
	
	

	8
	Float Switch
	Flygt
	
	
	

	9
	Pressure Transducer
	Yokogawa
	
	
	

	10
	Pressure Transmitter/Indicator
	Yokogawa
	EJX530A/EAS8N/014F/SU2/X2
	
	

	11
	Flow Transducer
	ABB Magmaster
	{will vary depending upon pipe size}
	
	

	12
	Flow Transmitter
	ABB Magmaster
	ER332111X
	
	

	13
	Operator Interface (HMI)
	Schneider Electric Magelis
	XBTGT4230
	
	35010372

	14
	DC Power Supply
	Enatel
	RW624U-21
	
	

	15
	IP Radio 
	Dataradio
	140-5048-500
	
	

	16
	RTU
	Yokogawa
	FCN/FCJ/FCN-RTU {delete as appropriate}
	
	

	17
	Network Switch
	Schneider Electric ConneXium
	499NES18100
	
	

	18
	Modbus 485/Ethernet Bridge
	Schneider Electric TeSys
	TCSEOM113M13M
	
	31007460 4/2007

	19
	
	
	
	
	

	20
	
	
	
	
	

	21
	Generator
	
	
	
	See separate manual

	22
	
	
	
	
	

	23
	
	
	
	
	

	24
	
	
	
	
	

	25
	
	
	
	
	

	26
	
	
	
	
	

	27
	
	
	
	
	


3. Process & Industrial Diagrams

{INSERT Piping and Instrumentation Diagram for site in here and any additional system schematics}
Overall System Schematic

Diagram 1.1

4. Standard Operating Procedure

Operational definitions

	Pre-start up Procedures

Procedures that must be followed when bringing equipment back online after maintenance or short time periods.  It is recommended that pre-start up procedures be observed even after short stand-down periods.

Start up Procedures

Provides instruction on how to start the equipment.

Normal Operation (AUTO) SOP

Refers to the normal operating mode with equipment running automatically under normal operating circumstances.

Abnormal Operation (Manual) SOP

Refers to an abnormal practice that deviates from the normal operating mode.  Examples include isolation of equipment for maintenance or tasks that are not of a routine nature.

Equipment Operating Descriptions

Provides the purpose of the SOP, a description (what function the piece of equipment will serve), and how to operate the equipment (pre-start up, start up, and shutdown).

Shutdown Procedures

Provides instruction on the correct method of taking a particular piece of equipment offline or out of service.  


Pump station operation

Operating hours

The actual operating hours of the station can vary significantly and are entirely dependant on the in-flow rate of effluent to the station. However, historically the station inflows will peak between 0800-1000 and 1600-1800hrs.
Under normal conditions, the pumping station will run automatically as required to maintain the station within the preset range of operating levels. Any operation outside these preset levels will generate an alarm on the local HMI and SCADA system. 

NOTE: The shift controllers at the OCC, can remotely start or stop the pumps in order to suit the operational requirements at the time.
Pre-start up Procedure

[Make appropriate changes to text to reflect specifics of site}
To prepare the station for start up, proceed as follows. Note: This procedure assumes the station is to be put into operation in automatic mode.

	Action

	

	1. 
	Visually inspect the facilities to ensure that all is in order.

	2. 
	Check that any control valves are open on both the incoming and discharge lines. [Insert references to P&ID/station layout diagrams  identified in Section 3}

	3. 
	Check that sufficient water is available in the wet well for satisfactory pump operation. Note: if pump levels have been entered into control system correctly then the pump will be interlocked from starting below acceptable limit.

	4. 
	Check that  the station is ‘powered up’ and the instrumentation is working and indicating correctly, as per expected readings for the site. Note: if required, the readings may be verified with the shift controller at the OCC.

	5. 
	Check that the pumps are selected to operate as required, one as the duty pump, one as the standby pump and that at least one of the pumps is available to start. ie. A pump is ‘in service’ and selected for ‘automatic’ control. 

	6. 
	If deemed necessary, each individual pump can be run in manual via the HMI or OCC SCADA system to ensure that the pump will operate satisfactorily. Note: the flow meter should be used to confirm the successful operation of the pump. 

	7. 
	If the tests are OK as per item 6 above, return all modes of operation back to automatic and secure the station. 


Start up Procedure

There is no formal start up procedure, providing the pre-start up procedure has been satisfied then the station will operate as described below under normal operation. 
Normal Operation (AUTO) SOP

The pumping station normally operates in automatic mode in response to the wet well level transmitter under the direct control of the Wet Well Controller (CI) cards mounted in the drives. The CI cards themselves function in response to a set of standard control algorithms and to preset parameters set for each pump (Refer section NNN for detail). The Wet Well Controller can be configured to operate as a Discharge or Charge controller but for council wastewater pumping stations this is always discharge and is typified in the figure below.

Water enters the system and as the level rises the pumps are switched on and start to empty the system according to the parameters set. As the fluid level is reduced in the wet well the pumps are stopped until the last low level stop reached.

[image: image2.png]Discharge System
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Note: Pumps may be switched between automatic and manual mode either locally via the pumping station HMI, or if telemetry is provided, by the shift controllers at the councils OCC using the Wastewater SCADA system.
When the station is required to operate under normal conditions, the following details should be referred to:
	Purpose
	To control the station pumps under normal operating conditions.

	Responsibility
	All operations personnel 

	Staffing
	Maintenance staff or CCC field officers

	Communications
	Radio communication with the operations control centre (OCC).

	Hazards
	Water, Gas, Confined Spaces, Electric Shock, Biohazard, Height of access ladders.

	Equipment Required
	At least one pump, VSD, CI card and level sensor.

	Safety
	Refer to CCC Health and Safety Manual for work procedures where required. Follow normal isolation procedures.

	General Controls
	The motor starters and level controller for the pumping station are mounted in the controls cabinet. An analogue level sensor is located within the wet well and is connected to the Wet well controller cards incorporated within each VSD to control pump operation. A float switch is also provided to act as a safety level control in the event of the analogue level device becoming inoperative. 

The pumping station is normally under local automatic control, but it can also be remotely controlled from the councils OCC via the wastewater SCADA system. Under normal operating conditions, both pumps are available if required.


Short-term Shutdown Procedure

The following procedure is to be used if an individual pump is to be taken out of service for either maintenance or inspection.
	Purpose
	To manually shut down  a pump for maintenance or inspection. Note: It is not necessary to stop both pumps to achieve this.

	Responsibility
	All operations personnel 

	Staffing
	Maintenance staff or CCC field officers

	Communications
	Radio communication with the operations control centre (OCC).

	Hazards to be Expected
	Contact with raw sewage. Fall/tripping hazard on the site. Electrical shock – certified electricians or electrical service technicians only to carry out electrical work on installation.

	Equipment Required
	Access keys to wet well. Tools as required for task in hand.

	Safety
	General Safety Requirements.


	Action

	

	1
	Select the pump requiring the service work or inspection. Turn the pump Isolator to the ‘OFF’ position and install a safety padlock into the switch clutch mechanism. 

	2
	Lift the subject pump up the guide rails in the wet well using the lifting chain attached.

	3
	Complete the required task. (Maintenance or inspection) 

	4
	When the task has been completed, locate the pump back onto the guide rails and gently lower the pump back into position using the lifting chain attached.

	5
	Remove the safety lock from the pump isolator. Turn the pump isolator to the ‘ON’ position. Using the local HMI place the pump in manual and request it to run, checking that the pump is operating correctly. (Check for a reading on the flow meter as an indicator to correct operation).

	6
	If the result is satisfactory, place the pump back into auto at the HMI for normal station operation.


Notes: 

1.) pumps seals should be inspected and checked following any work undertaken before leaving site.

2.) Workers leaving site must provide inform CWW and provide an adequate explanation of the work that has been carried out and of any isolations still in place.
3.) Warning: If the equipment is in [AUTO] mode and is available, the operator must assume that all equipment may operate at any time.
4.) Lock out labels should be fitted alongside the padlock identifying the reason for the isolation, who isolated it and the date it was isolated.
Station Shutdown Procedure

If the station is required to be shut down for long periods, follow the shutdown procedure as outlined in the table below:
	Action

	

	1
	Turn one of the pump isolators to “Off” on the electrical control cabinet and place all pumps “Out Of Service” (OOS) from the HMI. 

	2
	Close the control valves on the incoming sewer line. (T-bar operated valves).

	3
	Using the VSD HMI of the un isolated pump select manual mode and start the pump to pump the water out of the wet well until such time as the water level in the wet well is just about to expose the pump volute. Turn off the pump. 

	4
	Turn off the isolator to the remaining pump and “de-power” the station by turning the main switch to “Off”. Ancillary items, e.g. the radio and the battery charger etc., will also require to be turned “Off” to stop battery drain.

	5
	Close the rising main isolating valve. (Hand wheel operated valve) and secure the station


Station Mechanical Isolation Procedure

{Update this section to describe how the station is isolated Mechanically using the table below}:
	Action

	

	1
	

	2
	

	3
	

	4
	

	5
	


Emergency Procedures / Alarm Response

	Instrument
	Alarm/Trip
	Automatic Action
	Operator Action

	Loss of mains power
	Power Loss
	Poll station
	Check incoming phase voltage,frequency and orientation from the HMI display. If not present or incorrect then contact Orion.

	Pump Starter
	Pump unhealthy
	Reset starter after a ‘cool down’ period
	Operate ‘reset control’ function. If problem persists visit site.

	Flow meter
	Low flow
	Poll station for OK pump operation
	Site visit may be required to clear any pump blockages

	DC Power supply
	Low battery alarm
	Check 24V DC battery levels
	Poll station if no response, technician to visit site and check system.

	RTU
	High Water, start fail
	Poll station for OK pump operation
	Check pump & level sensor operation. If no response visit site.

	RTU
	Communications Loss
	Poll station
	Poll station if no response, technician to visit site and check system.


Troubleshooting

	Symptoms
	Probable Causes
	Action

	No mains power supply
	Meridian Energy fault. 

‘Mains’ switch in station set in ‘Off’ position
	Check power switches. 

Check for illumination of station instruments. Eg ‘Control Healthy’ lights etc.

	Pumps not operating or not operating properly. 

(Indicated by either high) or low current indications or auto resets exceeded )
	Lack of mains power. 

Pump starters ‘tripped’ 

Pump mechanical fault. 

In-sufficient water level in wetwell to actuate sensors.
	Check power supply is OK. Check starters not ‘tripped’ Check station inlet/outlet control valves are open. 

Check wetwell water level. 

Check ‘Multiranger’ operation & level sensors. 

Check pump inlets for blockages or ‘air locks’.

	Little or no outlet flow
	Flow transmitter not working properly or giving incorrect reading.
	Check flow meter oper’n 

Check wetwell water level sufficient for oper’n 

Check discharge valves are open & reflux valves OK.
Check current draw on pumps to help determine if there is a blockage or air lock.

	‘High Water’ reading
	Level sensor fault 
	Check Level sensor in wet well.

	Wet well fouled
	Solids build-up on sides of wetwell & pipework fouling instrumentation.
	Flush out station wetwell & associated pipe work. Wipe transducer head with rag.

	
	
	


5. Maintenance Instructions

In the event of breakdown, call the specialist service company if item is still under guarantee (Refer section 1).

Health and safety

· Ensure that the pump being taken out of service for either inspection or maintenance has the appropriate isolating switch turned ‘OFF’ and the safety padlock installed in the door clutch. This is to provide both electrical isolation of the pump and to prevent accidental operation. 
· Assume that all equipment may operate at any time.
Planned maintenance tasks

[Delete and update as appropriate}
	Frequency
	Task Description

	Daily
	· Check line flow and line pressure readings conform to design parameters. OCC to poll station for data.

	Every Week
	· Visually check for leaks.

· Check for vibration.

· Adjust gland as necessary to maintain slight leakage.

· Check pumps for excessive heat, noise, vibration, and correct operation. 

· Oil levels.  

· Current draw.

· Level control operation is OK. 

· Check air receiver for correct operation.

· Operate the condensate drain valve.

· Check for fat build-up.

· Check hatches and doors for odour integrity and condition

· Check battery is being charged and voltage is being maintained at correct level.

· Monitor motor running currents

	Every Month
	· Check bearing temperature with a thermometer.

· Check filter media and back pressure.

	Every 3 Months
	· Check running hours and consult re-lubrication interval chart.

· Check grease lubricated bearings for saponification – i.e. signs of any deposits, oil operation and undue hardening and softening of grease.

· Check motor winding.

· Check and clean motor slip rings and brushes.  Vacuum out carbon dust.  

· Clean out wetwells.

· Operate valves and grease.

· Check level sensor operation

· Check flow meter calibration & accuracy

· Check pressure transmitter calibration & accuracy

· Check all valves for gland leakage & operation

	Every 6 Months
	· Check running hours and consult re-lubrication interval chart.

· Check mechanical seals, and replace if necessary.

· Check shaft or shaft sleeve for scoring.

· Check alignment for pump and motors.

· Check holding down bolt for tightness.

· Check coupling for wear.

	Every 12 Months
	· Check rotating elements for wear.

· Check wear ring clearances.

· Clean and regrease bearings.

· Check running hours and consult re-lubrication interval chart.

· Check crane for annual inspection.

· Check Back Flow Prevention (RPZ) operation and have re-certified.

· Check mountings are secure.

· Check for abnormal noise and vibration.

· Remove dust build-up from rotor.

· Check operation of controls.

	5 Yearly
	· Replace motor bearings and check general condition of motor.

· 


Lubrication Chart

[Delete and update as appropriate}
	Item
	Description
	Mobil Name
	Viscosity

	1
	Pump 1
	
	

	2
	Pump 1 motor
	
	

	3
	Pump 2
	
	

	4
	Pump 2 motor
	
	

	5
	Sump Pump 1
	
	

	6
	Fan 1
	
	

	7
	Fan 1 Motor
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	Valve 1 Actuator
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	Generator
	
	


Electrical

[Delete and update as appropriate}
The systems at Pump Station are designed to be maintenance free with any problems being transmitted to the OCC for operator action.  However, some basic maintenance is recommended to ensure trouble free operation.

The following are suggestions for regular maintenance, but the personnel responsible for the day-to-day care of the system can enhance this list.
	LOCATION
	action
	period

	Switchboard
	Clean
	6 monthly

	Switchboard
	Check operation of all alarms to OCC
	Yearly

	Switchboard
	Test pump start from HMI panel
	6 months

	Switchboard
	Test pump manual operation
	6 months

	Suction Tank
	Check calibration of level transducer
	6 monthly

	Suction Tank
	Test Suction Tank Security
	3 months

	Suction Tank
	Check operation of float switches
	6 monthly

	SCADA Batteries Test
	Test Battery Condition
	6 months


Tests should be carried out in accordance with current station operating and maintenance procedures.

Equipment Data & Suppliers

A complete list is provided in the electrical drawings (sheets E013 & 14),

Data sheets for major items are provided under section 9 of this manual. 
Flowmeter

[Delete and update as appropriate}
A Magflow Magmasta flow indicator unit is installed in the controls cabinet to monitor the rising main flow rate. The flow meter indicator is an ABB Magflow Magmaster model MF/F15114110A101ER332111X unit and this unit provides an ‘on site’ digital display reading of the flow rate in the rising main. 

The transmitter also provides a 24VDC pulse (1 pulse represents a volume of 1m³ of water) to each of the VSD controller cards and a 4-20mA signal of instantaneous flow to the RTU that is also super imposed with an HART communications signal that enables the RTU to read totalised flow directly from the flow transmitter.
The station is still capable of operating without the transmitter unit but a fault condition will be indicated at the HMI and wastewater SCADA system. 
The flow meter cannot be calibrated effectively once fitted. Calibration of flowmeters requires specialist knowledge and a suitable test facility. Therefore, if the flow meter begins to show signs that it is reading incorrectly then it should be identified for either replacement or removal for factory calibration.
Pressure Transmitter

[Delete and update as appropriate}
A Yokogawa pressure transmitter, model EJX530A-EAS8N-014EF/SU2/XS, is located in the 1500mm dia valve chamber adjacent to the station site entrance and sends a 4-20 mA, HART enabled, loop powered output signal to the RTU The station is still capable of operating without the transmitter unit but a fault condition will be indicated at the HMI and wastewater SCADA system. 

Accuracy of operation is to be checked yearly.

Level Transmitter

[Delete and update as appropriate}
Station level indication is attained using an ultrasonic sensor connected to a Milltronics Multiranger 100. A signal, generated by the Multiranger 100 unit, is sent to each of the wet well controller cards indicating the level in the wet well. 

The sensor head is set to the correct height and calibrated by CCC technicians to suit the required design parameters. Accuracy of operation is to be checked annually.
Overflow

[Delete and update as appropriate}
There are no pipework provisions for an overflow condition at this station. [If telemetry is fitted add} A high water fault will be transmitted to the OCC via telemetry should this condition eventuate, prompting immediate action by a CCC field officer. The personnel at the OCC are able to monitor water levels and instigate an appropriate response as required.
As a safety device, a float switch has been installed in the wetwell that will activate the pumps if the normal safe operating levels are exceeded.
Remote Telemetry Unit

[Delete and update as appropriate}
Maintenance of the RTU system will be carried out by the CCCs’ own SCADA technicians on an ‘as required’ basis. This maintenance program includes regular battery inspections and measurements, antenna maintenance and system ‘software’ upgrading. Site ‘hardware’ modifications will also be carried out as deemed necessary to ensure correct station status information is forwarded to the OCC shift personnel.

Ventilation

[Delete and update as appropriate}
The station ventilation system is a 150 dia PVC pipe set into the wet well/pump well plinth. An inspection to ensure that no blockages of the vent pipe have occurred should be carried out on a three monthly basis.
Pumps

[Delete and update as appropriate}
The two submersible FLYGT N-3102-181 pumps are each fitted with a type 464 impellor and operate at 14450 RPM. Both pumps are fitted with a glass encased CLS-30 water intrusion sensor that will initiate an alarm if a value of 30% water is detected in the oil. If an alarm is encountered, then an immediate oil change must be completed. Refer to the FLYGT pump maintenance book in this manual for the correct method. Both pumps are to be inspected annually for defects, wear and water intrusion. The pumps are to be subjected to a major over-haul every three years.
WARNING: 
BEFORE ANY MAINTENANCE WORK ON THE PUMPS IS INITIATED, ENSURE ALL ELECTRICAL CONNECTIONS ARE SWITCHED AND SAFETY PADLOCKED IN THE ‘OFF’ POSITION. A LOCKOUT LABEL, OR A LABEL SIMILAR TO THAT SHOWN BELOW, MUST ALSO BE FITTED WITH THE PADLOCK
[image: image3.emf]
[image: image4.emf]
[image: image5.emf]
6. Recommended Spare Parts List

[Delete and update as appropriate}
	Description
	Part Number
	Number Spares
Recommended
	Estimated Cost
	Lead Time Into Stores

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Supplier Contact Details:

Address:

Ph/Fax:

Email:


	Description
	Part Number
	Number Spares
Recommended
	Estimated Cost
	Lead Time Into Stores

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Supplier Contact Details:

Address:

Ph/Fax:

Email:


	Description
	Part Number
	Number Spares
Recommended
	Estimated Cost
	Lead Time Into Stores

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Supplier Contact Details:

Address:

Ph/Fax:

Email:


7. Results and Reports
[Delete and update as appropriate}
Pump tests and curves 
1) Pump Flow Test Curves – Pumps 1 & 2 

2) System Pipeline data sheet 

3) Pump Nameplate Details – Pumps 1 & 2 

Commissioning Sheets and Reports 
1) Producer Statement – Wetwell Design – ITT Waste Water Ltd. 

2) Producer Statement – Wetwell Construction – ITT Waste Water Ltd. 

3) Producer Statement – Construction – Texco Drilling Ltd. 

4) Producer Statement - Construction – TLJ Switchgear Ltd. 

5) Pump impellor change commentary - FLYGT Type 461 to Type 464 

6.) Multiranger Calculation Spreadsheet  (CWW care) 
Electrical Starter Setup sheets 
1) Motor & Starter Check Sheet – Pump/Motor No.1 – S/N 0756024 

2) Motor & Starter Check Sheet – Pump/Motor No.2 – S/N 0756027 

Compliance Certificates 
1) Electrical Certificate of Compliance No. 2345524 

2) CCC Code Compliance Certificate No. 10074927 

3) Backflow Preventer Compliance Certificate No. 140-22-293 

Copies of warrantees 

1) Warranty sheet - ITT Ltd. – FLYGT 3102 Pumps 

2) Warranty sheet – ITT Ltd. – Grade 304 STST Station Pipework 

3) Warranty sheet – TLJ Switchgear – Electrical products 

Calibration certificates 

1) ABB Magmaster Flowmeter Calibration Certificate – No. NNNNN 

2) Yokogawa Pressure Transmitter Calibration Certificate – No. NNNNN. 

8. As Built Drawings

Mechanical

· Joe Bloggs Ltd, drawing No. 237191 E3, sheets 1 to 7
Electrical

· XXX Wastewater Pumping  Station No. NN - Electrical drawings, XXXXX, sheets EO1 to E36
Civil

· Joe Bloggs Ltd, drawing No. 237191 E3, sheets 1 to 7

Other

· Joe Bloggs Ltd, drawing No. 237191 E3, sheets 1 to 7

9. Manufacturer’s Brochures

(xxxx)





(Asset Manager)
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