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	Title
	Voltage Support and Reactive Power
	Section


	I.   System Adequacy and Security

D.   Voltage Support and Reactive Power
	

	Purpose
	To ensure that reactive power resources, with a balance between static and dynamic characteristics, are planned and distributed throughout the interconnected transmission systems.
	
	
	Language paraphrased from the original Planning Standard language of S1.

	Effective Date
	February 8, 2005
	Approval Dates
	Approved by the Engineering Committee for Field Testing in Phase IV, July 14, 1998
	Approved as a Phase IV measurement.

	Applicability
	Section 1:  Transmission Planner

Section 2:  Transmission Planner, Transmission Owner, Transmission Operator, Generator Owner, Generator Operator
	Applicable to
	I.D.M1:  Entities Responsible for the Reliability of the Interconnected Transmission Systems

I.D.M2:  Generation Owners and Transmission Providers
	

	

	Section 1
	Adequate voltage resources to meet future customer demands.
	I.D.M1

Brief Description
	Adequate voltage resources to meet future customer demands.
	

	Section 1 Applicability
	Transmission Planner
	I.D.M1

Applicable to
	Entities Responsible for the Reliability of the Interconnected Transmission Systems
	Made applicable to Transmission Planners, since this requirement deals with an assessment of the system.

	Section 1 Requirements
	R1-1
Transmission Planners shall conduct assessments (at least every five years or as required by changes in system conditions) to ensure reactive power resources, with a balance between static and dynamic characteristics, are adequate to meet future system performance requirements (i.e., projected customer demands, firm (non-recallable) electric power transfers, and the system performance requirements as defined in Sections 1, 2, and 3 of Reliability Standard 051). 

R1-2
The Transmission Planner’s assessment of reactive power resources shall address how known changes in system conditions may affect system reliability. 

R1-3
The Transmission Planner’s assessment of reactive power resources shall be conducted once every five years or as required by system conditions.
R1-4
The Transmission Planner shall document its assessment of reactive power resources and shall provide these assessments to the Regional Reliability Councils and NERC on request.
	I.D.M1

Requirements
	S1.
Reactive power resources, with a balance between static and dynamic characteristics, shall be planned and distributed throughout the interconnected transmission systems to ensure system performance as defined in Categories A, B, and C of Table I in the I.A. Standards on Transmission Systems.

M1.
Entities responsible for the reliability of the interconnected transmission systems shall conduct assessments (at least every five years or as required by changes in system conditions) to ensure reactive power resources are available to meet projected customer demands, firm (non-recallable) electric power transfers, and the system performance requirements as defined in Categories A, B, and C of Table I of the I.A. Standards on Transmission Systems.  


Documentation of these assessments shall be provided to the Regions and NERC on request. 
	With the exception of “with a balance between static and dynamic characteristics,” the existing Planning Standard S1 was sufficiently captured in Measurement M1.

Measurement M1 translated in Requirement R1-1.  Requirements found under the “Full Compliance” section (below) were translated into Requirements R1-2 and R1-3.

	Section 1 Measures
	M1-1
The Transmission Planner’s assessment of reactive power resources shall ensure that adequate reactive resources are available to meet future system performance requirements, and shall demonstrate that system performance is consistent with the system performance requirements as defined in Sections 1, 2, and 3 of Reliability Standard 51. 

M1-2
The Transmission Planner’s assessment of reactive power resources shall address how known changes in system conditions may affect system reliability. 

M1-3
The Transmission Planner shall have evidence it conducted an assessment of its reactive power resources within the past five years or as required by system conditions.
M1-4
The Transmission Planner shall have evidence it provided documentation of the current assessment results to the Regional Reliability Council and NERC on request (within 30 business days).
	I.D.M1

Items to be Measured

I.D.M1

Full (100%) Compliance Requirements
	Assessment of reactive power resources.

The entities shall assess reactive power resources to ensure that adequate reactive resources are available to meet future system performance requirements.  These assessment shall demonstrate that system performance is consistent with Categories A, B, and C of Table I of Standard I.A.  Additionally, the assessments should address how known changes in system conditions may affect system reliability.  These assessments shall be conducted every five years or as required by system conditions.  The current assessment results shall be provided to the Regions and NERC on request (within 30 days).
	Added “business” to clarify reporting requirement.

	Section 1 Regional Differences
	None identified.
	
	None identified.
	

	Section 1 Compliance Monitoring Process
	Every five years or as required by system conditions.

Regional Reliability Council 
	Timeframe

Compliance Monitoring Responsibility
	Every five years or as required by system conditions.

Regions
	

	Section 1 Levels of Non Compliance


	Level 1 - Assessments of reactive power resources were provided on schedule, but were incomplete in one or more areas.

Level 2 - Assessments of reactive power resources were not provided on schedule, but were complete when submitted.

Level 3 - Assessments of reactive power resources were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Assessments of reactive power resources were not provided.
	I.D.M1

Levels of Non-Compliance
	Level 1 - Assessments of reactive power resources were provided on schedule, but were incomplete in one or more areas.

Level 2 - Assessments of reactive power resources were not provided on schedule, but were complete when submitted.

Level 3 - Assessments of reactive power resources were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Assessments of reactive power resources were not provided.
	

	

	Section 2
	Coordinate and optimize the use of generator reactive capability.
	I.D.M2

Brief Description
	Coordinate and optimize the use of generator reactive capability.
	

	Section 2 Applicability
	Generator Owner and Transmission Planner
	I.D.M2

Applicable to
	Generation Owners and Transmission Providers
	Made applicable to Transmission Planners, since this requirement deals with an assessment of the system.

	Section 2 Requirements
	R2-1
The Transmission Planner and Generator Owner shall work jointly to optimize the use of generator reactive power capability. These joint efforts shall include:

a. Coordination of generator step-up transformer impedance and tap specifications and settings,

b. Calculation of underexcited limits based on machine thermal and stability considerations, and

c. Ensuring that the full range of generator reactive power capability is available for applicable normal and emergency network voltage ranges.

R2-2
The Transmission Planner shall document an assessment of the coordinated efforts outlined in Reliability Standard 064-R2-1, when all required data has been received from the Generator Owner(s), and at least every five years thereafter (or when warranted by changes in generation equipment or system conditions).
R2-3
The Transmission Planner shall provide documentation of its assessments regarding the optimization of generator reactive power capability to the Regional Reliability Councils and NERC on request (within 30 business days).
	I.D.M2

Requirements
	M2.
Generation owners and transmission providers shall work jointly to optimize the use of generator reactive power capability. These joint efforts shall include:

a. Coordination of generator step-up transformer impedance and tap specifications and settings,

b. Calculation of underexcited limits based on machine thermal and stability considerations, and

c. Ensuring that the full range of generator reactive power capability is available for applicable normal and emergency network voltage ranges.


	Some portions (e.g., R2-2) of the requirements are taken from the 100% Full Compliance section below, such as the documentation of an assessment by the Transmission Planner (Provider).

The 30-day requirement for submittal of information also comes from the 100% Full Compliance Section, below.

	Section 2 Measures
	M2-1
The Transmission Planner’s and Generator Owner’s assessment regarding optimization of the use of generator reactive power capability shall cover the required components of Reliability Standard 064-R2-1.. 

M2-2
The Transmission Planner shall have evidence it conducted an assessment regarding optimization of the use of generator reactive power capability within the past five years or as required by system conditions.
M2-3
The Transmission Planner shall have evidence it provided documentation of its current assessment results to the Regional Reliability Council and NERC on request (within 30 business days).
	I.D.M2

Items to be Measured

I.D.M2

Full (100%) Compliance Requirements
	Generator reactive power capability

Transmission providers and generator owners shall coordinate on optimizing the amount of generator reactive power capability available for use by the transmission network.  These efforts should address items such as generator step-up transformers impedance, transformer tap specifications and settings, as well as the calculation of underexcited limits, and other generator thermal and stability considerations. 

Transmission providers should generally perform an initial coordination assessment when all required data has been received from the generator owners.  Follow-on coordination assessments should be performed at least every five years or when warranted by changes in generation equipment or system conditions.  The current assessment results shall be provided to the Regions and NERC on request (within 30 days).


	

	Section 2 Regional Differences
	None identified.
	
	None identified.
	

	Section 2 Compliance Monitoring Process
	Every five years or as required by changes in generator equipment or system conditions.

Regions 


	Timeframe

Compliance Monitoring Responsibility
	Every five years or as required by changes in generator equipment or system conditions.

Regions
	

	Section 2 Levels of Non Compliance


	Level 1 - Assessments for the optimum use of generator reactive capability were provided on schedule, but were incomplete in one or more areas.

Level 2 - Assessments for the optimum use of generator reactive capability were not provided on schedule, but were complete when submitted.

Level 3 - Assessments for the optimum use of generator reactive capability were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Assessments for the optimum use of generator reactive capability were not provided.
	I.D.M2

Levels of Non-Compliance
	Level 1 - Assessments for the optimum use of generator reactive capability were provided on schedule, but were incomplete in one or more areas.

Level 2 - Assessments for the optimum use of generator reactive capability were not provided on schedule, but were complete when submitted.

Level 3 - Assessments for the optimum use of generator reactive capability were not provided on schedule, and were incomplete in one or more areas when submitted.

Level 4 - Assessments for the optimum use of generator reactive capability were not provided.
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