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Appendix A – Real Power Verification Test Data Forms

STEAM TURBO-GENERATOR UNIT TEST REPORT

Company __________________________  Reported By ______________________

Station Name and Unit Number ___________________________________________

	 Month and Date of Test
     
	 

	. Gross MWh/hr Generated
     
	 

	 MWh/hr Station Service
     
	 

	 Net MWh/hr Generated
     
	 

	 Test Average Cooling Water
     Temperature During Test
	 

	 Five Year Average for Month of 
     Test, Maximum Cooling Water
     Temperature
	 

	 Average MWh/hr Net
     Adjustment for Step 8
	 

	 Rated Net Capability for
       Month of Test
	 

	 Fuel: (Coal/ Gas/ Oil/ Residue
       (Approx. %) or Nuclear)
	 


Notes: _______________________________________________________________

_____________________________________________________________________

COMBUSTION TURBINE AND DIESEL UNIT

TEST REPORT

Company __________________________  Reported By ______________________

Station Name and Unit Number ___________________________________________

	 Month and Date of Test
     
	 

	. Gross MWh/hr Generated
     
	 

	 MWh/hr Station Service
     
	 

	 Net MWh/hr Generated
     
	 

	 Test Average Ambient
     Temperature
	 

	 Inlet Cooling Discharge Temp (if evap. Coolers used)
	 

	 Five Year Average for Month of 
     Test, Maximum Ambient
     Temperature
	 

	Average MWh/hr Net
     Adjustment      
	 

	 Rated Net Capability for
       Month of Test
	 

	 Fuel: (Oil or Gas)
	 


Notes: _______________________________________________________________

_____________________________________________________________________

PUMPED STORAGE AND RESERVOIR HYDRO UNIT

TEST REPORT

Company __________________________  Reported By ______________________

Station Name and Unit Number ___________________________________________

	 Month and Date of Test
     
	 

	. Gross MWh/hr Generated
     
	 

	 MWh/hr Station Service
     
	 

	 Net MWh/hr Generated
     
	 

	 Test Average Head Condition in
     Meters (m) or Feet (ft)
	 

	 Five Year Median Head 

Conditions for the Month of the

Test in Meters (m) or Feet (ft)
	 

	Average MWh/hr Net
     Adjustment      
	 

	Rated Net Capability for
       Month of Test
	


Notes: _______________________________________________________________

_____________________________________________________________________

VARIABLE CAPACITY NET GENERATION RECORD

REPORT

Company __________________________  Reported By ______________________

Station (Farm) Name and Type of Capacity ___________________________________

Number of Units and Total Nameplate Capacity _______________________________

	
	
	Net Generation Output

	 5. Monthly Net Generation Data (Month, Year)
	
	Actual Net
(MWH)

	     January, ____
	
	 

	     February, ____
	
	 

	     March, ____
	
	 

	     April, ____
	
	 

	     May, ____
	
	 

	     June, ____
	
	 

	     July, ____
	
	 

	     August, ____
	
	 

	     September, ____
	
	 

	     October, ____
	
	 

	     November, ____
	
	 

	     December, ____
	
	 

	
	
	
	
	

	 


Notes: _______________________________________________________________

_____________________________________________________________________

Appendix B – Reactive Power Capability Test Data Form

Company _____________________
Plant Name 

Unit Number(s) ________________
Date 


Reported By __________________
Tested By 

	Measured Parameters
	Overexcited
	Underexcited

	Date of Test
	
	

	Duration of Test
	
	

	Generator voltage
	
	

	GSU High Side (system) voltage
	
	

	Generator current
	
	

	Ambient air temperature
	
	

	Rotor current*
	
	

	Generator stator temperature*
	
	

	Generator rotor temperature*
	
	

	GSU oil temperature*
	
	

	Generator coolant temperature*
	
	

	Generator coolant pressure*
	
	


*If available
	
	Gross

Sustained

Generation
	Unit

Auxiliary

Load*
	Net

Sustained

Generation

	Overexcited
	    _____ MW

    ______  MVAr


	    _____ MW

    ______  MVAr


	    _____ MW

    ______  MVAr



	Underexcited
	    _____ MW

    ______  MVAr


	    _____ MW

    ______  MVAr


	    _____ MW

    ______  MVAr





*Explain any common auxiliary load apportionment in the Remarks section

Overexcited Limiting Factor 




Underexcited Limiting Factor 




Net Reactive Capability reported at       Generator terminals         GSU high-side  

Remarks








Appendix C1 – Excitation System and Voltage Control Modeling Baseline Test Data Form

Company _____________________
Plant Name 

Unit Number(s) ________________
Submittal Date 

Reported By __________________
Tested By 

Exciter Data:
Manufacturer ____________________  Model 

Exciter Type (e.g. brush rotating / brushless / static, etc.) 

Base Voltage (volts) ______________

Rated Voltage (volts) _____________

Ceiling Voltage (volts) ____________

Voltage Regulator:
Manufacturer ____________________  Model 

Normal Operating Mode (Auto voltage, VAR control, Power factor, Manual, Other-specify)

_______________________________

Method of verification: ____________________________
Date

· Attach a block diagram with all required parameters

· Attach open circuit step response test data verifying the model.

Auxiliary Control Status:

	Device
	Status*:

	Power System Stabilizer (PSS)
	

	Reactive Current Compensation (RCC)
	

	Line Drop Compensation or Droop
	

	Other (________________________)
	


*Place “IS” for In-Service, “OOS” for Out-of-Service, or “N/A” for Not Applicable

Over excitation (OEL) and Under excitation (UEL) Limiters:
Method of OEL verification: _________________________
Date:___________

Method of UEL verification: _________________________
Date:___________

· Attach information describing the settings and characteristics of the OEL and UEL.

Line Drop Compensator Settings:
Method of verification: ____________________________
Date:________

· Attach information describing the Line Drop Compensator (or Reactive Droop) setting

Power System Stabilizer:
Manufacturer ____________________  Model _______________________

Method of verification: ____________________________
Date:___________

· Attach a block diagram with all required parameters

· Attach swept frequency response test data verifying the model.

Remarks:

Appendix C2 – Excitation System and Voltage Control Modeling Validation Test Data Form

Company _____________________
Plant Name _____________________

Unit Number(s) ________________
Submittal Date ___________________

Reported By __________________
Tested By ______________________

Voltage Regulator:
Method of verification: ____________________________
Date:___________

· Attach a block diagram with all required parameters

· Attach a disturbance recording or open circuit step response test data verifying the model.

Power System Stabilizer:
Method of verification: ____________________________
Date:___________

· Attach a block diagram with all required parameters

· Attach a disturbance recording or swept frequency response test data verifying the model.

Note: the same system disturbance may be used to verify both models.

Appendix D – Generator Unit Frequency Response Test Data Form

Company _____________________
Plant Name _____________________

Unit Number(s) ________________
Submittal Date ___________________

Reported By __________________
Tested By ______________________

Governor Data:
Manufacturer ____________________  Model _______________________

Governor Type (e.g. hydraulic, electro-hydraulic, etc.) _____________________

Method of verification: ____________________________
Date:___________

· Attach a block diagram with all required parameters

· Attach frequency response test data verifying the model.

Appendix E – Coordination of Generator Voltage Regulator Controls with Unit Capabilities and Protection

Example of coordination information plotted on a reactive capability curve showing generator reactive capability, overexcitation limiters, underexcitation limiter, and loss-of-field relay characteristics, and a separate chart showing volts per hertz limiter and protection information.
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Chart1

		120		-80		130		140		-55		-95

		116		-77		127		137		-53		-93

		112		-74		124		134		-51		-90

		107		-71		120		130		-49		-87

		102		-67		116		126		-46		-83

		97		-63		111		121		-43		-79

		92		-59		106		116		-40		-75

		87		-55		100		110		-36		-70

		82		-51		94		104		-32		-65

		60		-25		86		96		-27		-60

		0		0		80		90		-22		-55



MW

MVAR



Cap Curve

		

				MW		Cap lag		Cap lead		OEL 1		OEL 2		UEL		LOF

				0		120		-80		130		140		-55		-95

				20		116		-77		127		137		-53		-93

				40		112		-74		124		134		-51		-90

				60		107		-71		120		130		-49		-87

				80		102		-67		116		126		-46		-83

				100		97		-63		111		121		-43		-79

				120		92		-59		106		116		-40		-75

				140		87		-55		100		110		-36		-70

				160		82		-51		94		104		-32		-65

				180		60		-25		86		96		-27		-60

				200		0		0		80		90		-22		-55





Cap Curve

		



MW

MVAR



V per Hz

		

				Time		Limiter		Relay

				1		1.09

				2		1.09		1.18

				5		1.09		1.18

				10		1.09		1.18

				20		1.09		1.18

				50		1.09		1.18

				100		1.09		1.13

				200		1.09		1.11

				500		1.09		1.1





V per Hz

		



Limiter

Relay

Time (sec)

V/Hz (pu)



LVRTWind

		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1

				-0.6		1

				-0.5		1

				-0.4		1

				-0.3		1

				-0.2		1

				-0.1		1

				-0.01		1

				0		0.15

				0.1		0.15

				0.2		0.15

				0.3		0.15

				0.4		0.15

				0.5		0.15

				0.6		0.15

				0.625		0.15

				0.7		0.173685

				0.8		0.205265

				0.9		0.236845

				1		0.268425

				1.1		0.300005

				1.2		0.331585

				1.3		0.363165

				1.4		0.394745

				1.5		0.426325

				1.6		0.457905

				1.7		0.489485

				1.8		0.521065

				1.9		0.552645

				2		0.584225

				2.1		0.615805

				2.2		0.647385

				2.3		0.678965

				2.4		0.710545

				2.5		0.742125

				2.6		0.773705

				2.7		0.805285

				2.8		0.836865

				2.9		0.868445

				3		0.9

				3.1		0.9

				3.2		0.9

				3.3		0.9

				3.4		0.9

				3.5		0.9

				3.6		0.9

				3.7		0.9

				3.8		0.9

				3.9		0.9

				4		0.9





LVRTWind

		



Time (sec)

Voltage (pu)



HVRT

		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1

				-0.6		1

				-0.5		1

				-0.4		1

				-0.3		1

				-0.2		1

				-0.1		1

				-0.01		1

				0		1.3

				0.1		1.3

				0.2		1.3

				0.3		1.2889

				0.4		1.2778

				0.5		1.2667

				0.6		1.2556

				0.7		1.2445

				0.8		1.2334

				0.9		1.2223

				1		1.2112

				1.1		1.2001

				1.2		1.189

				1.3		1.1779

				1.4		1.1668

				1.5		1.1557

				1.6		1.1446

				1.7		1.1335

				1.8		1.1224

				1.9		1.1113

				2		1.1

				2.1		1.1

				2.2		1.1

				2.3		1.1

				2.4		1.1

				2.5		1.1

				2.6		1.1

				2.7		1.1

				2.8		1.1

				2.9		1.1

				3		1.1

				3.1

				3.2

				3.3

				3.4

				3.5

				3.6

				3.7

				3.8

				3.9

				4





HVRT

		



Time (sec)

Voltage (pu)



LVRT

		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1
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				0.6		0.708
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				0.9		0.732

				1		0.74

				1.1		0.748

				1.2		0.756

				1.3		0.764

				1.4		0.772

				1.5		0.78

				1.6		0.788

				1.7		0.796

				1.8		0.804

				1.9		0.812

				2		0.82

				2.1		0.828

				2.2		0.836

				2.3		0.844

				2.4		0.852

				2.5		0.86

				2.6		0.868

				2.7		0.876

				2.8		0.884

				2.9		0.892

				3		0.9

				3.1		0.9

				3.2		0.9

				3.3		0.9

				3.4		0.9

				3.5		0.9

				3.6		0.9

				3.7		0.9

				3.8		0.9

				3.9		0.9

				4		0.9
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Cap Curve

		

				MW		Cap lag		Cap lead		OEL 1		OEL 2		UEL		LOF

				0		120		-80		130		140		-55		-95

				20		116		-77		127		137		-53		-93

				40		112		-74		124		134		-51		-90

				60		107		-71		120		130		-49		-87

				80		102		-67		116		126		-46		-83

				100		97		-63		111		121		-43		-79

				120		92		-59		106		116		-40		-75

				140		87		-55		100		110		-36		-70

				160		82		-51		94		104		-32		-65

				180		60		-25		86		96		-27		-60

				200		0		0		80		90		-22		-55





Cap Curve

		



MW

MVAR



V per Hz

		

				Time		Limiter		Relay

				1		1.09

				2		1.09		1.18

				5		1.09		1.18

				10		1.09		1.18

				20		1.09		1.18

				30		1.09		1.18

				40		1.09		1.18

				45		1.09		1.18

				50		1.09		1.1795280436

				60		1.09		1.1479318685

				70		1.09		1.1288887279

				80		1.09		1.1174113513

				90		1.09		1.1104938907

				100		1.09		1.1063247097

				200		1.09		1.100040002

				500		1.09		1.1

				1		0		0.095162582

				2		-0.3010299957		0.1812692469

				5		-0.6989700043		0.3934693403

				10		-1		0.6321205588

				20		-1.3010299957		0.8646647168

				50		-1.6989700043		0.993262053

				100		-2		0.9999546001

				200		-2.3010299957		0.9999999979

				500		-2.6989700043		1

				1		2.0507491269

				2		2.0039239023

				5		1.8768365955

				10		1.7034750961

				20		1.4641821916

				50		1.1800380986

				60		1.1483009992

				70		1.1291484502

				80		1.1175903638

				90		1.1106153465

				100		1.1064060972

				200		1.1000410381

				500		1.1
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Time (sec)

V/Hz (pu)



LVRTWind
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LVRT

		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1

				-0.6		1

				-0.5		1

				-0.4		1

				-0.3		1

				-0.2		1

				-0.1		1

				-0.01		1

				0		0.15

				0.1		0.15

				0.2		0.15

				0.3		0.15

				0.4		0.15

				0.5		0.15

				0.6		0.15

				0.625		0.15

				0.7		0.173685

				0.8		0.205265

				0.9		0.236845

				1		0.268425

				1.1		0.300005

				1.2		0.331585

				1.3		0.363165

				1.4		0.394745

				1.5		0.426325

				1.6		0.457905

				1.7		0.489485

				1.8		0.521065

				1.9		0.552645

				2		0.584225

				2.1		0.615805

				2.2		0.647385

				2.3		0.678965

				2.4		0.710545

				2.5		0.742125

				2.6		0.773705

				2.7		0.805285

				2.8		0.836865

				2.9		0.868445

				3		0.9

				3.1		0.9

				3.2		0.9

				3.3		0.9

				3.4		0.9

				3.5		0.9

				3.6		0.9

				3.7		0.9

				3.8		0.9

				3.9		0.9

				4		0.9
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Voltage (pu)



		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1

				-0.6		1

				-0.5		1

				-0.4		1

				-0.3		1

				-0.2		1

				-0.1		1

				-0.01		1

				0		1.3

				0.1		1.3

				0.2		1.3

				0.3		1.2889

				0.4		1.2778

				0.5		1.2667

				0.6		1.2556

				0.7		1.2445

				0.8		1.2334

				0.9		1.2223

				1		1.2112

				1.1		1.2001

				1.2		1.189

				1.3		1.1779

				1.4		1.1668

				1.5		1.1557

				1.6		1.1446

				1.7		1.1335

				1.8		1.1224

				1.9		1.1113

				2		1.1

				2.1		1.1

				2.2		1.1

				2.3		1.1

				2.4		1.1

				2.5		1.1

				2.6		1.1

				2.7		1.1

				2.8		1.1

				2.9		1.1

				3		1.1

				3.1

				3.2

				3.3

				3.4

				3.5

				3.6

				3.7

				3.8

				3.9

				4





		



Time (sec)

Voltage (pu)



		

				Time (sec)		Voltage (pu)

				-1		1

				-0.9		1

				-0.8		1

				-0.7		1

				-0.6		1

				-0.5		1

				-0.4		1

				-0.3		1

				-0.2		1

				-0.1		1

				-0.01		1

				0		0.7

				0.1		0.7

				0.2		0.7

				0.3		0.7

				0.4		0.7

				0.5		0.7

				0.6		0.708

				0.7		0.716

				0.8		0.724

				0.9		0.732

				1		0.74

				1.1		0.748

				1.2		0.756

				1.3		0.764

				1.4		0.772

				1.5		0.78

				1.6		0.788

				1.7		0.796

				1.8		0.804

				1.9		0.812

				2		0.82

				2.1		0.828

				2.2		0.836

				2.3		0.844

				2.4		0.852

				2.5		0.86

				2.6		0.868

				2.7		0.876

				2.8		0.884

				2.9		0.892

				3		0.9

				3.1		0.9

				3.2		0.9

				3.3		0.9

				3.4		0.9

				3.5		0.9

				3.6		0.9

				3.7		0.9

				3.8		0.9

				3.9		0.9

				4		0.9
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