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[bookmark: _Hlk99713217]Document Approval and Issue Notice
The Small (One or Two Pump) Sewage Pump Station SCADA Integrator Pre-SAT Form is a controlled document. Recipients should remove superseded versions from circulation. This document is authorised for issue once it has been approved.
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(for acceptance)	Technical Standards Coordinating Group	Date: 16/05/2022

Build Status:
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	INITIAL

	1.0
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	Sean Gardam [SAGE Automation]
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	ALL

	1.1
	Aug 2018
	Sean Gardam [SAGE Automation]
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	ALL
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	Soft Starter Parameter Mods and Minor updates
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	2.0
	11/05/2019
	T Gibbs
	Approved
	All
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	Sean Gardam [Sage]
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Amendments in this release:
	Section Title
	Section Number
	Amendment Summary

	ALL
	ALL
	Significant document restructure, tests and order

	
	
	



Distribution:
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	Version
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	Issued To
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PURPOSE OF DOCUMENT
[bookmark: _Hlk99715433]This document has been written as a guide to the minimum expected testing required for new Small Sewage Pump Station (SSPS) switchboard and SCADA. Any additional tests for Non-Standard features only must be appended to this document and submitted to TasWater for formal acceptance of this SPS asset.  Refer to Section 6.5.2 OF TDESTD101 - TasWater Electrical & SCADA Technical Standard – Design – for details of standard features. 

Prior to the Switchboard Pre-SAT the integrator shall complete bench testing using TDETEM15 Integrator FAT (Bench Test) Template. THIS IS ONLY REQUIRED WHERE NON-STANDARD ADDITIONS OR MODIFICATIONS ARE REQUIRED, REFER TO SECTION 6.5.2 OF TDESTD101 - TasWater Electrical & SCADA Technical Standard – Design – FOR DETAILS OF STANDARD FETURES. 

The Switchboard Pre-SAT shall be completed at the Switchboard Manufacturers facility unless an alternate test plan is approved by TasWater. 

The Switchboard Pre-SAT shall be completed by the SCADA integrator with the support of the switchboard manufacturer. At the completion of the Switchboard Pre-SAT, the Switchboard Manufacturer shall complete the Switchboard FAT documentation and prepare the switchboard for shipping to site.

Any additional tests that may be agreed with the switchboard manufacturer are to be appended to this document.

References
	Doc Number
	Document Name

	TWS-E-0012
	TW Standard Direct On Line (DOL) Motor Circuits

	TWS-E-0025
	TW Standard Electronic Soft Starter (ESS) Motor Circuits

	TWS-E-0030
	Standard Emergency Stop Circuits

	TWS-E-0032
	TasWater Standard VSD (Variable Speed Drive) Motor Circuits

	TDEFOR15
	Switchboard Pre-Energisation Form

	TDESTD79
	Standard Motor Circuit - Functional Description

	TDESTD103
	Standard Motor Circuits - Duty Controls

	TDETEM15
	Integrator FAT (Bench Test) Template

	TDETEM16
	Standard Motor Circuit Switchboard FAT Template

	TDETEM17
	Standard Motor Circuit Integrator Pre-SAT Template

	TDETEM19
	Standard 24VDC Circuit Switchboard FAT Template

	TDETEM20
	Standard 24VDC Circuit Integrator Pre-SAT Template

	TDESTD103
	TasWater Standard Motor Duty Control Functional Description 

	TDEMAN01
	Small Sewage Pump Station – O & M Manual

	TDESTD25
	Small Sewage Pump Station – Functional Description






Project and SWITCHBOARD Information 
	[bookmark: _Hlk80695502]Project:
	Project Name & TW Project No.

	[bookmark: _Hlk80695606]Switchboard Manufacturer:
	

	Switchboard Serial Number:
	(Or Unique Switchboard Identifier)

	TW Drawing References:
	

	TW Drawing Version:
	(e.g., V1.3 Issued for Construction)



Device Settings
	Item
	Description
	Pass
	Fail
	Action
	Initial

	3.01
	Confirm energisation was successfully completed with TDEFOR15 - Switchboard Pre-Energisation Form
	☐
	☐
	
	

	3.02
	Confirm TDETEM01 SPS Switchboard FAT and TDETEM16 Motor Circuit Switchboard FAT testing was successfully completed
	☐
	☐
	
	

	3.03
	Setup all remaining electronic devices that are installed in the switchboard, including
· Main Switch Settings (Refer Drawing EP01)
· Current Transducers (For DOL starters, confirm the Pump Current transducer jumpers are set to the required current as per the drawings).
· Power Fail Relay (Refer Drawing EC01)
· Electronic Timers (P2FC, RST, and ESTR1-X if installed)
· Flow Transmitter (if installed) – Range = 0-100L/s, Pulse = 1kL, Output = Device Fault
	☐
	☐
	Fixed ☐
Ref ____
	

	3.04
	Setup all PLC/RTU I/O Cards to meet project requirements
e.g. Configure Kingfisher Analogue Inputs for 0-20mA Operation, by removing the link on the rear of the Kingfisher AI-1 Module
	☐
	☐
	Fixed ☐
Ref ____
	

	3.05
	Leave both pumps in ‘OFF’ position
Connect test pumps, floats, and mA simulator (to level Tx input)
	☐
	☐
	
	

	3.06
	Ensure RTU Isagraf code site specific setup (refer RTU block ‘Initialise’ – first section) is complete to suit the site configuration. 
Ensure RTU configuration (DNP and IP addressing) is setup as per site allocations.
	☐
	☐
	
	

	3.07
	Ensure SCADA Template site specific setup (refer TOMMAN21) is complete to suit the site configuration. 
	☐
	☐
	
	



SCADA Checks
	Item
	Description
	Pass
	Fail
	Action
	Initial

	4.01
	Check TDETEM15 Integrator FAT (Bench Test) Defect List and confirm that all defects have been fixed. 
Note – TDETEM15 Integrator FAT (Bench Test) only required for SPS sites where non-standard additions or modifications are present. 
	☐
	☐
	Fixed ☐
Ref ____
	

	4.02
	For sites with M2M (4G/5G) connections use the installed preconfigured router for testing to the SWHE. Call the Operations Control Centre (OCC) and inform them that testing is commencing, and alarms can be ignored. Power up the router.

Confirm OCC acknowledgement, operator name and date/time __________________________________

For sites with radio’s, connect a local offline SCADA project for testing purposes.
	☐
	☐
	
	

	4.03
	RTU and Comms Checks
Power up the controller (RTU/PLC) and install the appropriate code and firmware. Confirm there are no errors.
Record the firmware version ______
	☐
	☐
	Fixed ☐
Ref ____
	

	4.04
	Connect to the State-wide Headend.  Put the RTU In Service and confirm that communications have been established.
Note, if the site will also be connected to a local ClearSCADA server it will be tested during the SAT
	☐
	☐
	Fixed ☐
Ref ____
	

	4.05
	Enable alarms and acknowledge any active alarms.
Confirm SCADA mimics are working as expected.
Set RTU Comms Alarm Mask Period SP and Main Supply Fail Delay SP to values agreed upon in alarm review

Set Wet Well Level setpoints as per design drawing (if this is not available, select similar appropriate setpoints for testing)

Enter the motor Full Load Current (FLC) value for the test motor(s) into SCADA (Note ESS/Overload settings should already be setup by others).

Enter values for Pump High/Low Current and Low Flow to suit testing setup.
	☐
	☐
	
	

	4.06
	Disconnect power (24VDC) to Radio/Modem and Confirm SCADA communications alarm is activated.
Restore SCADA communications.
	☐
	☐
	Fixed ☐
Ref ____
	

	4.07
	Main Supply Checks
Turn off the temporary power supply to the switchboard. Confirm the power status point on SCADA immediately changes to failed and the local AC Supply Fault indicator turns ON. Confirm the power failed SCADA alarm is initiated after the set time delay and the local general fault lamp illuminates. Restore Power.
	☐
	☐
	Fixed ☐
Ref ____
	

	4.08
	Simulate a Mains Surge Diverter fault and confirm the SCADA alarm is displayed 
	☐
	☐
	
	

	4.09
	24VDC Checks
Use TDETEM20 - Standard 24VDC Circuit Integrator Pre-SAT Template to complete 24VDC Circuit testing.
Attach test results as an appendix to this document.
	☐
	☐
	Fixed ☐
Ref ____
	

	4.10
	Simulate a fault on one or more of the 24VDC protective devices and confirm the SCADA alarm is displayed
	☐
	☐
	
	

	4.09
	Intruder Device Checks
NOTE – When RTU code is first downloaded, the intruder monitoring logic may initialise in an alarm state given doors are likely open etc. Follow the below sequence to ensure correct operation.
1. Turn Alarm Switch to ‘enable’ and close all doors. Observe:
SCADA = Authorised Occupier not present, Door Status Closed, Locally = Security Lamp/Buzzer off
2. Open Lower Side Door (Cable Zone). Observe:
SCADA = Authorised Occupier not present, Door Status Open, Locally = Security Lamp/Buzzer off
3. Close Door and open Front Door. Observe:
SCADA = Authorised Occupier not present, Door Status Closed. 
30 seconds after the first door opening (step 2 above), the Local Security Lamp/Buzzer annunciates and triggers a SCADA Intruder alarm 
4. Turn Alarm Switch to ‘Disable’. Observe:
SCADA = Authorised Occupier present, Door Status Open, Intruder alarm resets, Locally = Security Lamp/Buzzer off
6. Turn Alarm Switch ‘Enable’ and close door(s). Observe:
SCADA = Authorised Occupier not present, Door Status Closed, Locally = Security Lamp/Buzzer off

From this point onwards, the door will need to be re-opened and Alarms Switch set to ‘Enable’ for testing to continue. This will result in the Intruder alarm being present during testing – this is normal and expected.
	☐
	☐
	
	

	4.10
	Analog Level Instrument Calibration check
1. Use a signal injector to simulate the input signal (4-20mA to the level transmitter)
2. Set the signal to 4mA. Observe:
SCADA = 0.0 m level, Local display = 0.0 m level
3. Set the signal to 20mA. Observe:
SCADA = 10.0 m level, Local display = 10.0 m level
	☐
	☐
	Fixed ☐
Ref ____
	

	4.11
	Analog Level Instrument Loop fault
1. Lower signal to 3.2mA. Wait 2s. Observe:
SCADA = Level TX Loop Fault Alarm, Locally = Red General Fault Lamp
2. Raise Signal Above 3.8mA, Press General Reset. Observe:
SCADA = Alarm Resets
3. Raise Signal to 20mA. Observe:
SCADA = Level TX Loop Fault Alarm, Locally = Red General Fault Lamp
4. Lower Signal Below 19.5mA, Press General Reset. Observe:
SCADA = Alarm Resets
	☐
	☐
	
	

	4.12
	High Float Operation
1. Set the analogue level to the high float level (using the signal generator).
2. Operate the high level float (as if the water had lifted it)
3. Observe:
SCADA – High Float Tipped, Locally = High Float lamp illuminates
4. Leave float tripped for 2 mins. Observe:
SCADA – High Float Sustained Alarm
5. Return float and level to normal level. Observe:
SCADA – Alarm resets, Locally = Lamps are off
	☐
	☐
	
	

	4.13
	High Float & Level Disparity
1. With float in normal position (hanging), raise the level to 150mm above high float level.
2. Observe:
SCADA = High Float Position Fault Alarm
3. Return level to below the high level float level. Press the SCADA general reset.
4. Observe:
SCADA = Alarm resets, Locally = Lamps are off
5. With float in tripped position (non-hanging), lower the level to 150mm below the high float level.
6. Observe:
SCADA = High Float Position Fault Alarm
7. Move float to normal position (hanging). Press the SCADA general reset.
8. Observe:
SCADA = Alarm resets, Locally = Lamps are off
	☐
	☐
	
	

	4.14
	Low Level Float Operation
1. Set the level to the low level alarm float position. Operate the low level float.
2. Observe:
SCADA = Low Level Float Hanging, Locally = Low Level Lamp On
3. Return level to above the low level float level. Disengage the float.
4. Observe:
Locally = Low Level Lamp Off
	☐
	☐
	
	

	4.15
	Low Float & Level Disparity
1. With low level float in normal position (floating), lower the level to 150mm below the low float level.
2. Observe:
SCADA = Low Float Position Fault Alarm
3. Return level to above the low level float level. Press the SCADA general reset.
4. Observe:
SCADA = Alarm resets, Locally = Lamps are off
5. With low level float in tripped position (hanging), raise the level to 150mm above the low float level.
6. Observe:
SCADA = Low Float Position Fault Alarm
7. Return level to below the low level float level. Press the SCADA general reset.
8. Observe:
SCADA = Alarm resets, Locally = Lamps are off
	☐
	☐
	
	



Function Tests
	Item
	Description
	Pass
	Fail
	Action
	Initial

	5.01
	Test each motor circuit with test sheets developed from TDETEM17 - Standard Motor Circuit Integrator Pre-SAT Template. Attach test results as an appendix to this document.
NOTE – If the switchboard is a 2-pump arrangement with only 1 pump installed at site, make sure both starters are tested as per a 2-pump site.
NOTE – In the standard SPS application, there are no field isolators, control stations, duty lamps, heaters or auto stop interlocks. Pumps are DOL or ESS and the isolator is the decontactor plug. Some motors may have minicas relays or similar installed – refer site drawings.
	☐
	☐
	Fixed ☐
Ref ____
	

	5.02
	For duty/standby motors confirm that the hardwired interlocks are working correctly (use manual mode to check)
	☐
	☐
	Fixed ☐
Ref ____
	

	5.03
	Auto Checks – Normal Operation
1. With no alarms and floats in normal position, set level to Pump Stop SP. Observe:
Both Pumps Stopped
2. Raise level to Duty Pump Start SP. Observe:
Duty Pump Starts, other pump remains stopped
3. If the site is duty/assist configuration, raise the level to Assist Pump Start SP. Else Skip to Step 4. Observe:
Assist Pump Starts, Duty Pump Continues to Run
4. Decrease level to Pumps Stop SP. Observe:
Both Pumps Stopped, Float Disable Relays/Outputs engaged for 5 seconds
SWAP PUMP DUTY AND REPEAT THE ABOVE STEPS

	☐
	☐
	
	

	5.04
	Auto Checks – Float Operation
1. With floats in normal position, analog level between stop and start levels and both pumps in auto,
Tilt High Level Float. Observe:
Pump 1 Starts (Duty/Stby Board) OR,
Pump 1 Starts, Followed by Pumps 2 5 seconds later (Duty/Assist Board)
Pump(s) display ‘override’ on SCADA
Note – this will introduce a high float position fault alarm - this is ok
2. Restore High Level Float to Hanging Position
3. Place Low Level Float in Hanging Position. Observe:
Both Pumps Stop
Note – this will introduce a low float position fault alarm - this is ok
4. Restore Low Level Float to Tilted Position. Repeat steps 1 and 2.
5. Drop analog level to below stop level. Observe:
Both Pumps Stopped, Float Disable Relays/Outputs engaged for 5 seconds
	☐
	☐
	
	

	5.05
	Auto Checks – Hard Wired Operation
1. With floats in normal position and both pumps in auto, turn off the RTU and Tilt High Level Float. Observe:
Pump 1 Starts (Duty/Standby Board) OR,
Pump 1 Starts, Followed by Pumps 2 5 seconds later (Duty/Assist Board)
2. Restore High Level Float to Hanging Position
3. Place Low Level Float in Hanging Position. Observe:
Both Pumps Stop
	☐
	☐
	
	






[bookmark: _Hlk99630188]Optional Extras
The following tests may or may not apply to an individual site, depending on the equipment installed. For any devices that are NOT installed, note as N/A. Any optional extras implemented must be enabled in the ‘Initialise’ block of the RTU and appropriate SCADA template changes implemented.
	[bookmark: _Hlk99630216]Item
	Description
	Pass
	Fail
	Action
	Initial

	6.01
	Well Washer
1. Select Washer Manual. Observe:
SCADA = Well Washer not in Auto
2. Select Washer Off. Observe:
SCADA = Well Washer not in Auto
3. Select Washer Auto. Observe:
Auto Control Relay Off
SCADA = Well Washer in Auto
4. Set the parameters (on SCADA) as follows:
Washer Run Time SP = 10s
Washer Cycles SP = 1
3. Raise level to Start Duty Pump SP, then decrease to Stop Pumps SP. Observe:
Auto Control Relay energises for 10s
	☐
	☐
	
	

	6.02
	Emergency Storage Washer
1. Select E-Storage Washer Manual. Observe:
SCADA = E-Storage Well Washer not in Auto
Timer ESTR1 activates.
Leave in Manual Mode until all ESTR relays installed have activated (i.e. cycle has completed), confirm all ESTR’s function correctly and settings are correct.
2. Select E-Storage Washer Off. Observe:
SCADA = E-Storage Well Washer not in Auto
All ESTR’s are off.
3. Select E-Storage Washer Auto. Observe:
SCADA = Well Washer in Auto
All ESTR’s are off.
4. Ensure the hard-coded runtime variable (Refer RTU block ‘Initialise’ first section) is equal to the sum total of all ESTR timer intervals.
5. Raise level to above E-Storage Inflow SP, then decrease to Stop Pumps SP. Observe:
Washer cycle (ESTR cycle) starts and completes.
	☐
	☐
	
	

	6.03
	Flow Meter – Device Fault
If the Flow Meter Instrument is pre-installed in the switchboard, force/simulate the digital output for device fault and check that the RTU receives the fault.
SCADA = Flow Device Fault Alarm, Locally = General Fault Lamp On
	☐
	☐
	
	

	6.04
	Flow Meter – Totaliser Pulse
If the Flow Meter Instrument is pre-installed in the switchboard, force/simulate the digital output for flow pulse and check that the RTU receives the pulse. 1 Pulse = 1kL.
	☐
	☐
	
	

	6.05
	Flow Meter – Analog Signal
1. Use a signal injector to simulate the input signal (4-20mA from the flow transmitter) OR use simulation mode on flow meter
2. Set the signal to 4mA. Observe:
SCADA = Shows 0.00 l/s flow, Local display = Shows 0.00 l/s flow
3. Set the signal to 20mA. Observe:
SCADA = Shows 100.00 l/s flow, Local display = Shows 100.00 l/s flow
4. Lower signal to 3.2mA. Wait 2s. Observe:
SCADA = Flow Loop Fault Alarm, Locally = General Fault Lamp On
5. Raise Signal Above 3.8mA, Press General Reset. Observe:
SCADA = Alarm Resets, Locally = General Fault Lamp Off
3. Raise Signal to 20mA. Observe:
SCADA = Flow Loop Fault Alarm, Locally = General Fault Lamp On
4. Lower Signal Below 19.5mA, Press General Reset. Observe:
SCADA = Alarm Resets, Locally = General Fault Lamp Off
Note – if flow range cannot be set to 0-100L/s, the correct range needs to be updated in RTU ‘Initialise’ block and on SCADA (Flow Process Value and Low Flow SP’s)
	☐
	☐
	
	

	6.06
	Odour Fan
1. Trip Odour Fan CB/TOL. Observe:
SCADA = Odour Fan CB tripped, Local = General Fault Lamp On
2. Reset CB. Observe:
SCADA= Alarm Reset, Local = General Fault Lamp Off
3. Select Fan Manual. Observe:
Fan Contactor On, SCADA = Odour Fan not in Auto
4. Select Fan Off. Observe:
Fan Contactor Off, SCADA = Odour Fan not in Auto
5. Select Fan Auto. Observe:
Fan Contactor Off, SCADA = Odour Fan in Auto
6. Set the On/Off times (on SCADA) for the current time period as follows:
Period X: 1 minute On / 1 minute Off
7. Observe:
Fan Off for 1 minute, Fan On for 1 minute, Fan Off for 1 minute, etc
8. Return SCADA setpoints to sensible values and turn fan off.
	☐
	☐
	
	



Handover
	Item
	Description
	Pass
	Fail
	Action
	Initial

	7.01
	Point Security
Remove operator and supervisor security privileges from the following points:
NOTE – this can only be achieved once the site template instance is in its final location on head end SCADA, as the point need to first inherit the correct permissions from the existing folder structure. If testing offline on a local laptop, make a note to perform these changes prior to SAT once the project is on the head-end servers
Main Supply Fail Delay SP
Current Low SP’s (both pumps)
Flow Low SP’s (both pumps)
Wet Well Low Low, Low Float, Pumps Stop, High Float, High High, E-Storage Inflow, Overflow and Top of Well SP’s
ALL Design Level SP Parameters (Station Folder)
See other existing standard SSPS sites on head end for reference if required. 
	☐
	☐
	
	

	7.02
	Confirm there are no standing alarms. 
	☐
	☐
	Fixed ☐
Ref ____
	

	7.03
	Take the RTU out of service in SCADA.
	☐
	☐
	Fixed ☐
Ref ____
	

	7.04
	Call the Operations Control Centre (OCC) and inform them that testing is completed.
	☐
	☐
	Fixed ☐
Ref ____
	

	7.05
	Ensure that any checks that failed have been assigned a reference number and added to the defects list in Appendix A. Document all required actions and responsibilities to complete the defect list actions. Document any further testing that needs to be completed and/or witnessed before the switchboard is released from the factory
	☐
	☐
	Fixed ☐
Ref ____
	

	7.06
	Hand the switchboard back to the Switchboard Manufacturer to complete the FAT and prepare the switchboard for shipping.
	☐
	☐
	
	





Pre-SAT Sign-off
The switchboard has been checked to conform to the design and intent. The switchboard has been appropriately tested and has been found to be without defects or faults. 

SCADA Integrator
Name:
Signature:
Date:
Manufacturer Project Manager
Name:
Signature:
Date:
TasWater Representative
Name:
Signature:
Date:
Any additional notes:
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[bookmark: _Hlk82086577]Appendix A – Defect list
The defect list template below can be used, or a defect list template from the Integrators quality system is also acceptable.
SBM – Switchboard Manufacturer, INT – Integrator, PM – Project Manager (TasWater Representative)

	Ref
	Defect
	Action
	Notes
	Status
	Approved
	Approval Date

	
	
	
	
	
	
	

	1
	
	
	
	Open
	Initial
	01/01/2099

	2
	
	
	
	Closed
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	

	15
	
	
	
	
	
	

	16
	
	
	
	
	
	

	17
	
	
	
	
	
	

	18
	
	
	
	
	
	

	19
	
	
	
	
	
	

	20
	
	
	
	
	
	






Appendix B – 24VDC Test Results


Appendix C – Motor Test Results
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