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	Title
	System Modeling Data Requirements - Generation Equipment


	Section 


	II.  System Modeling Data Requirements

B.  Generation Equipment


	

	Purpose
	Validation of generator modeling data, through field verification and testing, to provide accurate, validated generator models and data required in planning and operating studies used to ensure electric system reliability.
	
	
	

	Effective Date
	February 8, 2005 all Sections
	Approval dates
	II.B.M1-6 Approved by Engineering Committee: July, 14, 1998  - Phase IV


	

	Standard Applicability


	Section 1 Regional Reliability Council

Section 2 Generator Owner

Section 3 Generator Owner

Section 4 Generator Owner

Section 5 Generator Owner

Section 6 Generator Owner


	Applicable to


	II.B. M1 Regions

II.B. M2 Generation equipment owners

II.B. M3 Generation equipment owners

II.B. M4 Generation equipment owners

II.B.M5 Generation equipment owners

II.B. M6 Generation equipment owners
	

	

	Section 1
	Regional procedures for generation equipment testing.
	II.B.M1

Brief Description
	Regional procedures for generation equipment testing.
	

	Section 1 Applicability
	Regional Reliability Council
	II.B.M1

Applicable to
	Regions
	

	Section 1 Requirements
	R1-1.
Each Regional Reliability Council shall establish and maintain procedures for generation equipment data verification and testing for all types of generating units in its Region.  These procedures shall address generator gross and net dependable capability, reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems (including power system stabilizers and other devices, if applicable).  These procedures shall also address generating unit exemption criteria and shall require documentation of those generating units that are exempt from a portion or all of these procedures. These procedures shall contain the schedule for the testing of the generation equipment and the schedule for the submittal of the verification or test data to the Regional Reliability Councils shall be included in the Regional procedures.  

R1-2  The Regional Reliability Council’s documentation of verification and testing procedures shall be available to all reporting parties on request (five business days).
	II.B.M1

Standard

Measurements

Full (100%) Compliance Requirement


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M1.
Each Region shall establish and maintain procedures for generation equipment data verification and testing for all types of generating units in its Region.  These procedures shall address generator gross and net dependable capability, reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems (including power system stabilizers and other devices, if applicable).  These procedures shall also address generating unit exemption criteria and shall require documentation of those generating units that are exempt from a portion or all of these procedures.

Full (100%) Compliance Requirement

Each Region shall establish, maintain, and document procedures for generation equipment data verification and testing for all non-exempt generating units in its Region. The equipment to be tested and the data to be reported shall include, as a minimum, those items specified under Measurements M1, M2, M3, M4, M5, and M6 of this Standard II.B. S1.  The schedule for the testing of the generation equipment, as defined in Measurements M2, M3, M4, M5, and M6, and the schedule for the submittal of the verification or test data to the Regions shall be included in the Regional procedures.  Each Region shall also develop the criteria under which generation equipment may be exempt from a portion or all of the required testing procedures.  A list of the exempt units shall be maintained by each Region.  Documentation of verification and testing procedures shall be available to all reporting parties on request (five business days).
	Measurement M1 and the Full (100%) Compliance Requirement were merged to produce Requirement R1-1.

	Section 1

Measures
	M1-1. 
The Regional Reliability Council’s procedures for validating generation equipment data shall contain all items identified in Reliability Standard 059-R1-1. 

M1-2 
The Regional Reliability Council shall have evidence it provided documentation of its procedures for validating generation equipment data on request (five business days).
	II.B.M1

Items to be measured
	Procedures for validating generation equipment data.


	

	Section 1

Regional Differences
	None identified


	
	None identified
	

	Section 1

Compliance Monitoring Process
	On request (five business days).

NERC
	II.B.M1

Timeframe

Compliance Monitoring Responsibility
	On request (five business days).

NERC
	

	Section 1

Levels of Non Compliance


	Level 1 - Documentation of Regional Reliability Council procedures for generation equipment testing was provided when requested, but was incomplete in one or more areas.

Level 2 - Documentation of Regional procedures for generation equipment testing was not provided when requested, but was complete when submitted.

Level 3 - Documentation of Regional Reliability Council procedures for generation equipment testing was not provided when requested, and was incomplete in one or more areas when submitted.

Level 4 - Documentation of Regional Reliability Council procedures for generation equipment testing was not provided.
	III.C.M1 Levels of Non-Compliance 


	Level 1 - Documentation of Regional procedures for generation equipment testing was provided on schedule, but was incomplete in one or more areas.

Level 2 - Documentation of Regional procedures for generation equipment testing was not provided on schedule, but was complete when submitted.

Level 3 - Documentation of Regional procedures for generation equipment testing was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - 
Documentation of Regional procedures for generation equipment testing was not provided.
	


	


	Section 2
	Verification of gross and net real power dependable capability of generators.
	II.B.M2

Brief Description
	Verification of gross and net real power dependable capability of generators.
	

	Section 2

Applicability
	Generator Owner
	II.B.M2

Applicable to
	Generation equipment owners
	

	Section 2

Requirements
	R2-1
The Generator Owner shall annually test to verify the gross and net dependable capability of its units.  The Generator Owner shall provide the Regional Reliability Council(s) with the following information on request:

a.
Summer and winter gross and net capabilities of each unit based on the power factor level expected for each unit at the time of summer and winter peak demand, respectively.

b.
Active or real power requirements of auxiliary loads.

c.
Date and conditions during tests (ambient and design temperatures, generator loading, voltages, hydrogen pressure, high-side voltage, and auxiliary loads).


Test conditions and test results shall be documented and all data requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Section 1 of Standard 059.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.

	II.B.M2

Standard

Measurements

Full (100%) Compliance Requirement


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M2.
Generation equipment owners shall annually test to verify the gross and net dependable capability of their units.  They shall provide the Regions with the following information on request:


a.
Summer and winter gross and net capabilities of each unit based on the power factor level expected for each unit at the time of summer and winter peak demand, respectively.


b.
Active or real power requirements of auxiliary loads.


c.
Date and conditions during tests (ambient and design temperatures, generator loading, voltages, hydrogen pressure, high-side voltage, and auxiliary loads).
Generation equipment owners shall test annually all of their non-exempt generation equipment for summer and winter gross and net real power (MW) dependable capability according to the Regional procedures under Measurement M1 of this Standard II.B. S1. Operating data may be acceptable as test data providing it was obtained under test-like conditions.

Test conditions and test results shall be documented and all data requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Measurement M1 of Standard II.B. S1.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.

	Measurement M2 and the Full (100%) Compliance Requirement were merged to produce Requirement R2-1.

	Section 2

Measures
	M2-1. The Generator Owner shall have documentation of its verification of gross and net real power dependable capability of generators as specified in Reliability Standard 059-R2-1.

M2-2  The Generator Owner shall have evidence it provided the Regional Reliability Council(s) with verification of generator gross and net real power dependable capability as specified in Reliability Standard 059-R2-1.   
	II.B.M2

Items to be measured
	Verification of gross and net dependable capability of generators.
	

	Section 2

Regional Differences
	None identified


	
	None identified
	

	Section 2

Compliance Monitoring Process
	Annually.

Regional Reliability Council
	II.B.M2

Timeframe

Compliance Monitoring Responsibility
	Annually.

Regions
	

	Section 2

Levels of Non Compliance


	Level 1 - Verification of generator gross and net real power dependable capability was provided on schedule, but was incomplete in one or more areas 

Level 2 - Verification of generator gross and net real power dependable capability was not provided on schedule, but was complete when submitted.

Level 3 - Verification of generator gross and net real power dependable capability was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of generator gross and net real power dependable capability was not provided.
	II.B.M2 Levels of Non-Compliance


	Level 1 - Verification of generator gross and net real power dependable capability was provided on schedule, but was incomplete in one or more areas.

Level 2 - Verification of generator gross and net real power dependable capability was not provided on schedule, but was complete when submitted.

Level 3 - Verification of generator gross and net real power dependable capability was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of generator gross and net real power dependable capability was not provided.
	

	

	Section 3
	Verification of gross and net reactive power capability of generators.
	II.B.M3

Brief Description
	Verification of gross and net reactive power capability of generators.
	

	Section 3

Applicability
	Generator Owner
	II.B.M3

Applicable to
	Generation equipment owners
	

	Section 3

Requirements
	R3-1.
The Generator Owner shall test to verify the gross and net reactive power capability of its units at least every five years.  The Generator Owner shall provide the Regional Reliability Councils with the following information on request: 

a. Maximum sustained reactive power capability (both lagging and leading) as a function of real power output and generator terminal voltage.  If safety or system conditions do not allow testing to full capability, computations and engineering reports of estimated capability shall be provided.

b. Reason for reactive power limitation. 

c. Reactive power requirements of auxiliary loads.

d. Date and conditions during tests (ambient and design temperatures, generator loading, voltages, hydrogen pressure, high-side voltage, and auxiliary loads).


Test conditions and test results shall be documented and all data requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Section 1 of Standard 059.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.
	II.B.M3

Standard

Measurement

Full (100%) Compliance Requirement


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M3.
Generation equipment owners shall test to verify the gross and net reactive power capability of their units at least every five years.  They shall provide the Regions with the following information on request: 

a. Maximum sustained reactive power capability (both lagging and leading) as a function of real power output and generator terminal voltage.  If safety or system conditions do not allow testing to full capability, computations and engineering reports of estimated capability shall be provided.

b. Reason for reactive power limitation. 

c. Reactive power requirements of auxiliary loads.

d. Date and conditions during tests (ambient and design temperatures, generator loading, voltages, hydrogen pressure, high-side voltage, and auxiliary loads).

Generation equipment owners shall test at least every five years all of their non-exempt generating units for reactive power capability according to the Regional procedures required under Measurement M1 of this Standard II.B. S1.

Test conditions and test results shall be documented and all data requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Measurement M1 of Standard II.B. S1.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.
	Measurement M3 and the Full (100%) Compliance Requirement were merged to produce Requirement R3-1.

	Section 3

Measures
	M3-1.   The Generator Owner’s documentation of its verification of gross and net reactive power capability of generators shall contain all items specified in Standard 059-R3-1.

M3-2  The Generator Owner shall have evidence it provided the Regional Reliability Council(s) with documentation of its verification of gross and net reactive power capability of generators as specified in Reliability Standard 059-R3-1. 
	II.B.M3

Items to be measured
	Verification of gross and net reactive power capability of generators.
	

	Section 3

Regional Differences
	None identified


	
	None identified
	

	Section 3

Compliance Monitoring Process
	At least every five years.

Regional Reliability Council
	II.B.M3

Timeframe

Compliance Monitoring Responsibility
	At least every five years.

Regions
	

	Section 3

Levels of Non Compliance


	Level 1 -Verification of generator gross and net reactive power capability was provided on schedule, but was incomplete in one or more areas.

Level 2 - Verification of generator gross and net reactive power capability was not provided on schedule, but was completed when submitted.

Level 3 - Verification of generator gross and net reactive power capability was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of generator gross and net reactive power capability was not provided.


	II.B.M3 Levels of Non-Compliance


	Level 1 - Verification of generator gross and net reactive power capability was provided on schedule, but was incomplete in one or more areas.

Level 2 - Verification of generator gross and net reactive power capability was not provided on schedule, but was completed when submitted.

Level 3 - Verification of generator gross and net reactive power capability was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of generator gross and net reactive power capability was not provided.
	

	


	Section 4
	Test results of generator voltage regulator controls and limit functions.
	II.B.M4

Brief Description
	Test results of generator voltage regulator controls and limit functions.
	

	Section 4

Applicability
	Generator Owner
	II.B.M4

Applicable to
	Generation equipment owners
	

	Section 4

Requirements
	R4-1.
The Generator Owner shall test its voltage regulator controls and limit functions at least every five years.  Upon request, the Generator Owner shall provide the Regions with the status of voltage regulator testing as well as information that describes how generator controls coordinate with the generator’s short-term capabilities and protective relays.  Test reports shall include minimum and maximum excitation limiters (volts/hertz), gain and time constants, the type of voltage regulator control function, date tested, and the voltage regulator control setting.

All test data and status information requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Section 1 of Standard 059.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.


	II.B.M4

Standards

Measurement

Full (100%) Compliance Requirement


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M4.
Generation equipment owners shall test voltage regulator controls and limit functions at least every five years.  Upon request, they shall provide the Regions with the status of voltage regulator testing as well as information that describes how generator controls coordinate with the generator’s short-term capabilities and protective relays.  Test reports shall include minimum and maximum excitation limiters (volts/hertz), gain and time constants, the type of voltage regulator control function, date tested, and the voltage regulator control setting.

Generation equipment owners shall test at least every five years all of their non-exempt voltage regulator controls and limit functions in accordance with Measurement M4 above and the Regional procedures required under Measurement M1 of this Standard II.B. S1.

All test data and status information requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Measurement M1 of Standard II.B. S1.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.


	Measurement M4 and the Full (100%) Compliance Requirement were merged to produce Requirement R4-1.

	Section 4 Measures
	M4-1. The Generator Owner shall have documentation of test results of generator voltage regulator controls and limit functions as specified in Standard 059-R4-1.   

M4-2   The Generator Owner shall have evidence it provided the Regional Reliability Council(s) with test data and status information as specified in Reliability Standard 059-R4-1. 
	II.B.M4

Items to be measured
	Test results of generator voltage regulator controls and limit functions.


	

	Section 4

Regional Differences
	None identified


	
	None identified
	

	Section 4

Compliance Monitoring Process
	At least every five years.

Regional Reliability Council


	II.B.M4

Timeframe

Compliance Monitoring Responsibility
	At least every five years.

Regions


	

	Section 4

Levels of Non Compliance


	Level 1 - Test results of generator voltage regulator controls and limit functions were provided on schedule, but were incomplete in one or more areas.

Level 2 - Test results of generator voltage regulator controls and limit functions were not provided on schedule, but were complete when submitted.

Level 3 - Test results of generator voltage regulator controls and limit functions were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Test results of generator voltage regulator controls and limit functions were not provided.
	II.B.M4 Levels of Non-Compliance


	Level 1- Test results of generator voltage regulator controls and limit functions were provided on schedule, but were incomplete in one or more areas.

Level 2 - Test results of generator voltage regulator controls and limit functions were not provided on schedule, but were complete when submitted.

Level 3 - Test results of generator voltage regulator controls and limit functions were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Test results of generator voltage regulator controls and limit functions were not provided.
	

	

	Section 5
	Test results of speed/load governor controls.
	II.B.M5

Brief Description
	Test results of speed/load governor controls.
	

	Section 5

Applicability
	Generator Owner
	II.B.M5

Applicable to
	Generation equipment owners
	

	Section 5

Requirements
	R5-1.
The Generator Owner shall test its speed/load governor controls at least every five years.  Upon request, the Generator Owner  shall provide the Regional Reliability Council(s) with the status of governor tests as well as information that describes the characteristics (droop and deadband) of the speed/load governing system.

All test data and status information requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Section 1 of Standard 059.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.
	II.B.M5

Standard

Measurement

Full (100%) Compliance Requirement


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M5.
Generation equipment owners shall test speed/load governor controls at least every five years.  Upon request, they shall provide the Regions with the status of governor tests as well as information that describes the characteristics (droop and deadband) of the speed/load governing system.

Generation equipment owners shall test at least every five years all of their non-exempt speed/load governor controls according to the Regional procedures required under Measurement M1 of this Standard II.B. S1.  They shall also provide on request (within 30 days) information on the characteristics (droop and deadband) of the speed/load governing system.

All test data and status information requested by the Region shall be provided by the generation equipment owners in accordance with the Regional procedures in Measurement M1 of Standard II.B. S1.  Exceptions to the schedules in the Regional procedures will need to be agreed to by the Region and the generation equipment owners.
	Measurement M5 and the Full (100%) Compliance Requirement were merged to produce Requirement R5-1.

	Section 5

Measures
	M5-1. 
The Generator Owner shall have documentation of its test results of speed/load governor controls as specified in Standard 059-R5-1.

M5-2   The Generator Owner shall have evidence it provided the Regional Reliability Council(s) with documentation of its test data and status of speed/load governor controls as specified in Reliability Standard 059-R5-1. 
	II.B.M5

Items to be measured
	Test results of speed/load governor controls.


	

	Section 5

Regional Differences
	None identified


	
	None identified
	

	Section 5

Compliance Monitoring Process
	At least every five years.

Regional Reliability Council


	II.B.M5

Timeframe 

Compliance Monitoring Responsibility
	At least every five years.

Regions


	

	Section 5

Levels of Non Compliance


	Level 1 - Test results of speed/load governor controls were provided on schedule, but were incomplete in one or more areas.

Level 2 - Test results of speed/load governor controls were not provided on schedule, but were complete when submitted.

Level 3 - Test results of speed/load governor controls were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Test results of speed/load governor controls were not provided.
	II.B.M5 Levels of Non-Compliance


	Level 1 - Test results of speed/load governor controls were provided on schedule, but were incomplete in one or more areas.

Level 2 - Test results of speed/load governor controls were not provided on schedule, but were complete when submitted.

Level 3 - Test results of speed/load governor controls were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Test results of speed/load governor controls were not provided.
	

	


	Section 6
	Verification of excitation system dynamic modeling data.
	II.B.M6

Brief Description
	Verification of excitation system dynamic modeling data.
	

	Section 6

Applicability
	Generator Owner
	II.B.M6

Applicable to
	Generation equipment owners
	

	Section 6

Requirements
	R6-1.
The Generator Owner shall verify the dynamic model data for excitation systems (including power system stabilizers and other devices, if applicable) at least every five years.  The Generator Owner shall provide design data for new or refurbished excitation systems at least one year prior to the in-service date with updated data provided once the unit is in service.  The Generator Owner shall provide open circuit test response chart recordings showing generator field voltage and generator terminal voltage.  (Brushless units shall include exciter field voltage and current.)
	II.B.M6

Standard

Measurements


	S1.     Generation equipment shall be tested to verify that data submitted for steady-state and dynamics modeling in planning and operating studies is consistent with the actual physical characteristics of the equipment.  The data to be verified and provided shall include generator gross and net dependable capability, gross and net reactive power capability, voltage regulator controls, speed/load governor controls, and excitation systems.

M6.
Generation equipment owners shall verify the dynamic model data for excitation systems (including power system stabilizers and other devices, if applicable) at least every five years.  Design data for new or refurbished excitation systems shall be provided at least one year prior to the in-service date with updated data provided once the unit is in service.  Open circuit test response chart recordings shall be provided showing generator field voltage and generator terminal voltage.  (Brushless units shall include exciter field voltage and current.)


	

	Section 6

Measures
	M6-1. The Generator Owner shall have documentation of its verification of excitation system dynamic modeling data as specified in Reliability Standard 059-R6-1.  
M6-2  The Generator Owner shall have evidence it provided the Regional Reliability Council(s) with verification of its excitation system dynamic modeling data as specified in Reliability Standard 059-R6-1.
	II.B.M6

Items to be measured
	Verification of excitation system dynamic modeling data.


	

	Section 6

Regional Differences
	None identified


	
	None identified
	

	Section 6

Compliance Monitoring Process
	At least every five years.

Regional Reliability Council
	II.B.M6

Timeframe

Compliance Monitoring Responsibility
	At least every five years.

Regions
	

	Section 6

Levels of Non Compliance


	Level 1 - Verification of excitation system dynamic modeling data was provided on schedule, but was incomplete in one or more areas.

Level 2 - Verification of excitation system dynamic modeling data was not provided on schedule, but was complete when submitted.

Level 3 -Verification of excitation system dynamic modeling data was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of excitation system dynamic modeling data was not provided.
	II.B.M6 Levels of Non-Compliance


	Level 1 - Verification of excitation system dynamic modeling data was provided on schedule, but was incomplete in one or more areas.

Level 2 - Verification of excitation system dynamic modeling data was not provided on schedule, but was complete when submitted.

Level 3 - Verification of excitation system dynamic modeling data was not provided on schedule, and was incomplete in one or more areas when submitted.

Level 4 - Verification of excitation system dynamic modeling data was not provided.
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