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Asset Owner Name

Engineering Methodology for

Name of Unit(s) Under Test1. In the fields above, fill in your Asset Owner Name and the Name of the Unit(s) under Test.
2. Read the note below, then delete this text box.
Note: Helpful information and examples in this template are marked using the ‘hidden text’ feature. To turn this on, go to File > Options, select Display, and under Always show these formatting marks on the screen, check Hidden text. Then click OK.

Hidden text will not print, so you do not need to delete it. You can follow the above instructions to toggle it off.


Version Record
	Addendum/Amendment 
	Replaces
	Document Version
	Date

	Initial Draft
	NIL
	1.0
	Click or tap to enter a date.
	
	
	
	Click or tap to enter a date.
	
	
	
	Click or tap to enter a date.



Background	
This document is designed to guide asset owners to create an engineering methodology for your proposed generator tests. When completing this document, refer to GL-EA-010 for generator testing, and GL-EA-1333 if you are testing for ancillary services provision. These guideline documents must be the primary reference for test descriptions, signal requirements, and data recording standards. Complete this template thoroughly and accurately for your commissioning to progress safely and without delay to your project schedule. 
Your engineering methodology must contain a full description of your proposed tests, as well as:
· any relevant single-line diagrams (SLD) in the appendix, annotated with measured signal locations as stipulated in the guideline documents above (GL-EA-010 and GL-EA-1333)
· the proposed test methodology, expected results, impact and mitigation;
· the signals to be monitored;
· data sampling rate of 20 ms or better for fast control systems, and 1-4 seconds for slower ones (if you are planning to offer ancillary services, see the specific signal requirements in GL-EA-1333)
· all recorded data points must be at steady state prior to starting a test; and
· unless specified otherwise, ensure data recording begins at least 10 seconds pre-trigger and records for at least 30 seconds post-steady state.
If you deviate from any of the requirements in GL-EA-010 and GL-EA-1333, ensure that you record these in this document. For clarity and practicality, arrange the tests in chronological order, following the sequence in which they would be carried out during commissioning, where possible. 
Keep this engineering methodology document concise, but still ensure sufficient details related to the tests being undertaken are included

Statement of Adherence to System Operator Testing Requirements
Confirm the following by checking the appropriate boxes:
	☐
	I confirm that data from testing will be provided in a CSV format (additionally a COMTRADE file format may also be provided).

	☐	I confirm that details of any potential impacts to equipment capability or Code compliance expected during testing are identified and described.

	☐	I confirm that sufficient information is included in the test report and results to prove equipment capability and allow model validation, if applicable.

	☐	I acknowledge that no Code commissioning testing will proceed until the System Operator has provided feedback on the test results assessment (hold point testing), including consideration of any removal of Secondary Commissioning Contingent Event (CE) Risk.

	☐	I acknowledge that any review or approval by the System Operator does not relieve me of my Code obligations. Where there is a conflict between what is recorded in a System Operator document (including this one) and the Code, the Code takes precedence.
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[bookmark: _Toc216356618][bookmark: _Toc216356619]Test Summary
In the space below, provide a brief overview of the testing context, including any commissioning assumptions, and the purpose and scope of the proposed tests.




Use the summary table below to record the tests you intend to perform, in the order you expect to perform them during commissioning. Fill in the details of your hold points by changing the figures in the top row (highlighted in blue). Add/remove hold point columns to match your commissioning situation. If only a single hold point is required, adjust the column numbers accordingly. If commissioning generation, ensure this table is reflected in your Code commissioning plan.
Mark with an “X” to indicate what test will be completed at which hold point.
The Pre-Testing Requirements / Control Mode, Test ID and Name are drop-down lists. These are drawn from the testing sections of GL-EA-010 and GL-EA-1333.
The first two rows (highlighted in yellow) contain examples of synchronous generating asset tests. Delete these rows once you understand how to fill out the table.
To append additional rows, click on the last row and press the ‘+’ icon that appears on the right, at the end of the row. Pressing ‘tab’ will not carry over the dropdown menus.
	No.
	Pre-Testing Requirements / Control Mode
	Test ID and Name
If “Other” is selected, specify the exact test and provide full details
	Test Resolution
	Hold Point 1
P = x.x MW
	Hold Point x
P = x.x MW/MVar
	Hold Point x
P = x.x MW/MVar
	
At max capacity

	1
	Offline	Governor
	Frequency
	Other - Edit to specify
	20ms
	(Mark applicable with “X”)
	
	
	

	2
	Online	AVR
	Voltage
	GEN_VSR - Voltage Step Response

	20ms
	
	
	
	



Offline Test Methodology Example
	No. / Test ID and Name / Pre-testing Requirements / Control Mode / Hold Point / Purpose
	Methodology 
	Comments / Test Resolution / Monitoring Signals
	Expected Results
	Expected Impact of Test
	Mitigation

	1
GEN_FSP
Offline Frequency Step Response Test
Control Mode: Governor Mode Frequency Control
Hold Point X (if applicable) 
This test aims to:
· demonstrate the correct operation of the governor
· demonstrate governor stability, valve/gate control behaviour, turbine characteristics, and governor droop characteristics
· determine governor and turbine parameters



	1. Run the generator offline at full speed no load
2. Inject a positive step of 1% (0.5Hz) to the governor speed reference.
3. Record the Monitoring Signals
4. Allow adequate settling time to reach new steady-state conditions
5. Remove the step signal
6. Wait until the response stabilises
7. Inject a negative step of 1% (0.5Hz) to the governor speed reference
8. Record Monitoring Signals
9. Wait until the response stabilises

	As per the GEN_FSP test in GL-EA-010. Injection as per graph below:
[image: ]
Test Resolution: 20ms

Monitoring Signals; 
1. Generator Terminal Active Power – Pt
2. Gate/valve position – POS (%)
3. Mechanical Speed – SPt (rpm)
4. Electrical Frequency - Hz
5. Frequency reference – fref (pu or Hz)
6. Governor output command - GOVcom (p.u. or %)	
	The generator speed will change relative to the step injection. Response should be stable with adequate damping.
	No impact to the system frequency as the test is offline

	Not required 



[bookmark: _Toc216356620]
Online Test Methodology Example 
	No. / Test ID and Name / Pre-testing Requirements / Control Mode / Hold Point / Purpose
	Methodology
	Comments / Test Resolution / Monitoring Signals
	Expected Result
	Expected Impact of Test
	Mitigation

	2
GEN_VSR
Voltage Step Response Test 
Control Mode: AVR Mode Voltage Control
MW_Setpoint:  x MW
Mvar_Setpoint:  x Mvar
Hold Point X (if applicable) 
This test aims to:
· demonstrate the correct operation of AVR and excitation system
· demonstrate the stability of the AVR controller
· determine the current compensation settings
· assess the performance of PSS
· validate model parameters of the generator, AVR and the excitation system.
	1. Ensure PSS is off.
2. Run the generator online at the pre-agreed operating points. 
3. Ensure generator terminal voltage and reactive power output at suitable range allows headroom for the step response test.
4. Inject a positive step of 2-5% to the voltage reference.
5. Allow the generating unit to reach steady-state. 
6. Remove voltage step and return to pre-test voltage level.
7. Inject a negative voltage step of 2-5% to the voltage reference. 
8. Record the signals as indicated above.
9. Repeat the step 2-8 with PSS on.
	As per the GEN_VSR test in GL-EA-010. Injection curve will be similar to the one below: [image: ]
Test Resolution: 20ms

Monitoring Signals
1. Electrical Frequency - Hz
2. Mechanical Speed – SPt (rpm)
3. Generator terminal voltage - Vt (kV)
4. Generator terminal reactive power – Qt (Mvar)
5. Voltage reference – Vref (p.u.) 
6. Field voltage – Vfd (V)
7. Field current – Ifd (A)
	The generator terminal voltage will change relative to the step injected. Response should be stable with adequate damping.
	The grid voltage may change relative to the size of the step injected. 
	Other generating assets of the station will remain in voltage control mode and will compensate for the changes. 
Or
The transformer tap position will be adjusted to tap X to keep the voltage within the prescribed limits after the step is injected.
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Offline Test Methodology
Complete this methodology to reflect the specific technology and tests relevant to your commissioning. This information should align with the details and sequence in your summary. Append/delete rows as required (by clicking on the last row and using the ‘+’ icon that appears on the right, at the end of the row). Specify all %step points for all tests. Indicate in red any changes in wording/specifications/acceptance criteria from what is stipulated in GL-EA-010/GL-EA-1333. An example is provided above for illustration.
	OFFLINE
No. / Test ID and Name / Pre-testing Requirements / Control Mode / Hold Point / Purpose
	Methodology
	Comments / Test Resolution / Monitoring Signals
	Expected Results
	Expected Impact of Test
	Mitigation




Online Test Methodology
Complete this methodology to reflect the specific technology and tests relevant to your commissioning. This information should align with the details and sequence in your summary. Append/delete rows as required (by clicking on the last row and using the ‘+’ icon that appears on the right, at the end of the row). Specify all %step points for all tests. Indicate in red any changes in wording/specifications/acceptance criteria from what is stipulated in GL-EA-010/GL-EA-1333. An example is provided above for illustration.
	ONLINE
No. / Test ID and Name / Pre-testing Requirements / Control Mode / Hold Point / Purpose
	Methodology
	Comments / Test Resolution / Monitoring Signals
	Expected Results
	Expected Impact of Test
	Mitigation


Appendix
Space for single-line diagrams (with annotated measured signal locations).
Classification: General

Classification: General
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