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Compliance Questionnaire and
Reliability Standard Audit Worksheet



VAR-002-1.1b — Generator Operation for Maintaining Network Voltage Schedules



Registered Entity:  (Must be completed by the Compliance Enforcement Authority)
NCR Number:  (Must be completed by the Compliance Enforcement Authority)
Applicable Function(s):  GOP, GO
Auditors:




	




Disclaimer
	
	NERC developed this Reliability Standard Audit Worksheet (RSAW) language in order to facilitate NERC’s and the Regional Entities’ assessment of a registered entity’s compliance with this Reliability Standard.  The NERC RSAW language is written to specific versions of each NERC Reliability Standard.  Entities using this RSAW should choose the version of the RSAW applicable to the Reliability Standard being assessed.  While the information included in this RSAW provides some of the methodology that NERC has elected to use to assess compliance with the requirements of the Reliability Standard, this document should not be treated as a substitute for the Reliability Standard or viewed as additional Reliability Standard requirements.  In all cases, the Regional Entity should rely on the language contained in the Reliability Standard itself, and not on the language contained in this RSAW, to determine compliance with the Reliability Standard.  NERC’s Reliability Standards can be found on NERC’s website at http://www.nerc.com/page.php?cid=2|20.   Additionally, NERC Reliability Standards are updated frequently, and this RSAW may not necessarily be updated with the same frequency.  Therefore, it is imperative that entities treat this RSAW as a reference document only, and not as a substitute or replacement for the Reliability Standard.  It is the responsibility of the registered entity to verify its compliance with the latest approved version of the Reliability Standards, by the applicable governmental authority, relevant to its registration status.

The NERC RSAW language contained within this document provides a non‑exclusive list, for informational purposes only, of examples of the types of evidence a registered entity may produce or may be asked to produce to demonstrate compliance with the Reliability Standard.  A registered entity’s adherence to the examples contained within this RSAW does not necessarily constitute compliance with the applicable Reliability Standard, and NERC and the Regional Entity using this RSAW reserves the right to request additional evidence from the registered entity that is not included in this RSAW.  Additionally, this RSAW includes excerpts from FERC Orders and other regulatory references.  The FERC Order cites are provided for ease of reference only, and this document does not necessarily include all applicable Order provisions.  In the event of a discrepancy between FERC Orders, and the language included in this document, FERC Orders shall prevail.    


	
















Subject Matter Experts

Identify your company’s subject matter expert(s) responsible for this Reliability Standard.  Include the person's title, organization, and the requirement(s) for which they are responsible.  Include additional sheets if necessary.  


Response: (Registered Entity Response Required)

	SME Name
	Title
	Organization
	Requirement

	
	
	
	

	
	
	
	

	
	
	
	




















Reliability Standard Language


	VAR-002-1.1b — Generator Operation for Maintaining Network Voltage Schedules



Purpose: 

To ensure generators provide reactive and voltage control necessary to ensure voltage levels, reactive flows, and reactive resources are maintained within applicable Facility Ratings to protect equipment and the reliable operation of the Interconnection.
	

Applicability:
	Generator Operator
	Generator Owner


NERC BOT Approval Date: 10/29/2008

FERC Approval Date: 5/13/2009

Reliability Standard Enforcement Date in the United States: 5/13/2009



Requirements:

R1. 	The Generator Operator shall operate each generator connected to the interconnected transmission system in the automatic voltage control mode (automatic voltage regulator in service and controlling voltage) unless the Generator Operator has notified the Transmission Operator.

Describe, in narrative form, how you meet compliance with this requirement: 
(Registered Entity Response Required)

 

 
R1 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to VAR-002-1.1b R1


                    ___ Determine if the Generator Operator operated each generator connected to the interconnected transmission system in the automatic voltage control mode (automatic voltage regulator in service and controlling voltage).  If the Generator Operator did not:

                            ___ Determine if the Generator Operator notified the Transmission Operator that it was not 
                                   operating in automatic voltage control mode.

Detailed notes:






R2.	Unless exempted by the Transmission Operator, each Generator Operator shall maintain the generator voltage or Reactive Power output (within applicable Facility Ratings[footnoteRef:1]) as directed by the Transmission Operator. [1:  When a Generator is operating in manual control, reactive power capability may change based on stability considerations and this will lead to a change in the associated Facility Ratings.] 


	R2.1. When a generator’s automatic voltage regulator is out of service, the Generator Operator shall use an alternative method to control the generator voltage and reactive output to meet the voltage or Reactive Power schedule directed by the Transmission Operator.

R2.2. When directed to modify voltage, the Generator Operator shall comply or provide an explanation of why the schedule cannot be met.

Describe, in narrative form, how you meet compliance with this requirement: 
(Registered Entity Response Required)

 


Question: As a GOP, have you been required to operate the generator with the AVR out of service? If so, did you notify your Transmission Operator?

		Entity Response: (Registered Entity Response)

 


R2 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to VAR-002-1.1b R2

___ Determine if the Generator Operator has been exempted by the Transmission Operator from maintaining its generator voltage or Reactive Power output requirement.  If the Generator Operator was not exempted:

                           ___ Determine if the Generator Operator maintained the generator voltage or Reactive Power output as directed by the Transmission Operator (within applicable Facility Ratings).

                           ___ Determine if the Generator Operator used an alternative method to control the generator voltage and reactive power output to meet the voltage or Reactive Power Schedule directed by the Transmission Operator when the generator’s automatic voltage regulator was out of service.

                           ___ Determine if the Generator Operator complied or provided an explanation of why a voltage schedule cannot be met when directed to modify voltage.

Detailed notes:



Additional Evidence Reviewed:
	Title
	Date
	Version

	
	
	

	
	
	

	
	
	






R3. 	Each Generator Operator shall notify its associated Transmission Operator as soon as practical, but within 30 minutes of any of the following:

	R3.1. A status or capability change on any generator Reactive Power resource, including the status of each automatic voltage regulator and power system stabilizer and the expected duration of the change in status or capability.

	R3.2. A status or capability change on any other Reactive Power resources under the Generator Operator’s control and the expected duration of the change in status or capability.

Describe, in narrative form, how you meet compliance with this requirement: 
(Registered Entity Response Required)

 


R3 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to VAR-002-1.1b R3

___ Determine if the Generator Operator notified its associated Transmission Operator within 30 minutes of any of the following:

___ A status or capability change on any generator Reactive Power resource, including the status of each automatic voltage regulator and power system stabilizer and the expected duration of the change in status or capability.

 ___ A status or capability change on any other Reactive Power resources under the Generator Operator’s control and the expected duration of the change in status or capability.

Detailed notes:






R4. 	The Generator Owner shall provide the following to its associated Transmission Operator and Transmission Planner within 30 calendar days of a request.

	R4.1. For generator step-up transformers and auxiliary transformers with primary voltages equal to or greater than the generator terminal voltage: 

R4.1.1. Tap settings.

R4.1.2. Available fixed tap ranges.

R4.1.3. Impedance data.

R4.1.4. The +/- voltage range with step-change in % for load-tap changing transformers

Describe, in narrative form, how you meet compliance with this requirement: 
(Registered Entity Response Required)

 


R4 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to VAR-002-1.1b R4

___ Determine if the Generator Owner received a request for the following information for generator step-up transformers and auxiliary transformers with primary voltages equal to or greater than the generator terminal voltage:

___ Tap settings	
___ Available fixed tap ranges
___ Impedance data
___ The +/- voltage range with step-change in % for load-tap changing transformers
                      
                    ___ Determine if the Generator Owner provided the requested information to its associated Transmission Operator and Transmission Planner within 30 calendar days.

           
Detailed notes:






R5. 	After consultation with the Transmission Operator regarding necessary step-up transformer tap changes, the Generator Owner shall ensure that transformer tap positions are changed according to the specifications provided by the Transmission Operator, unless such action would violate safety, an equipment rating, a regulatory requirement, or a statutory requirement.

	R5.1. If the Generator Operator can’t comply with the Transmission Operator’s specifications, the Generator Operator shall notify the Transmission Operator and shall provide the technical justification.

Describe, in narrative form, how you meet compliance with this requirement: 
(Registered Entity Response Required)

 


R5 Supporting Evidence and Documentation

Response: (Registered Entity Response Required)

	
		   Provide the following:
	Document Title and/or File Name, 		Page & Section, 	Date & Version

	Title
	Date
	Version

	
	
	

	
	
	

	
	
	

	Audit Team: Additional Evidence Reviewed:
	
	

	
	
	

	
	
	

	
	
	



This section must be completed by the Compliance Enforcement Authority.

Compliance Assessment Approach Specific to VAR-002-1.1b R5

___ Determine if the Generator Owner changed the transformer tap positions according to the specification provided by the Transmission Operator.  If the Generator Owner did not:

___ Determine if the changes would have violated safety, an equipment rating, a regulatory requirement, or a statutory requirement.

___ Determine if the Generator Operator notified the Transmission Operator and provided the technical justification if it could not comply with the Transmission Operator’s specifications.
.  
            
Detailed notes:













Supplemental Information

Other ‑ The list of questions above is not all inclusive of evidence required to show compliance with the Reliability Standard. Provide additional information here, as necessary that demonstrates compliance with this Reliability Standard.

		Entity Response: (Registered Entity Response)

 






Compliance Findings Summary (to be filled out by auditor)

	Req.
	NF
	PV
	OEA
	NA
	Statement

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	








Excerpts from FERC Orders—For Reference Purposes Only
Updated as of September 30, 2010
VAR -002-1


Order 693

P 1846.  The Version 0 Voltage and Reactive Control (VAR) Reliability Standard VAR-001-0 is intended to maintain Bulk-Power System facilities within voltage and reactive power limits, thereby protecting transmission, generation, distribution, and customer equipment and the reliable operation of the Interconnection. The Voltage and Reactive Control group of Reliability Standards is intended to replace the existing VAR-001-0 and consists of two proposed Reliability Standards, VAR-001-1 and VAR-002-1, with new Requirements. These two new proposed Reliability Standards have been submitted by NERC as part of the August 28, 2006 Supplemental Filing for Commission review. NERC requested an effective date of February 2, 2007 for VAR-001-1, and August 2, 2007 for VAR-002-1.”

P 1881.  Reliability Standard VAR-002-1 requires generator operators to operate in automatic voltage control mode, to maintain generator voltage or reactive power output as directed by the transmission operator, and to notify the transmission operator of a change in status or capability of any generator reactive power resource. The Reliability Standard requires generator owners to provide transmission operators with settings and data for generator step-up transformers. In the NOPR, the Commission stated its belief that Reliability Standard VAR-002-1 is just, reasonable, not unduly discriminatory or preferential and in the public interest; and proposed to approve it as mandatory and enforceable.

P 1884.  In the NOPR, the Commission commended NERC and industry for its efforts in expanding on the Requirements of VAR-002-1 from the predecessor standard, and noted that the submitted Reliability Standard includes Measures and Levels of Non-Compliance to ensure appropriate generation operation to maintain network voltage schedules. Accordingly, the Commission approves Reliability Standard VAR-002-1 as mandatory and enforceable.

Order on Reliability Standard Interpretation
(September 16, 2010, Docket No. RD09-5-000)

7…NERC explains that ICF Consulting (ICF) requested NERC to identify which requirements in VAR-002-1.1a apply to generator operators that operate generators that do not have AVR capability. ICF claimed that many generators do not have AVR devices and may not receive voltage schedules. ICF also asked whether the standard requires a generator owner to acquire AVR devices to comply with the requirements in VAR-002-1.1a. ICF requested clarification to alleviate confusion as to how to comply with the requirements that do not explicitly address generators that lack AVR and to avoid unnecessary compliance efforts and enforcement risks.

9. NERC’s interpretation clarifies that all of the requirements in VAR-002-1.1a apply to all generator owners and generator operators that own or operate generators whether equipped with an automatic voltage regulator or not. The interpretation also states that the Reliability Standard is predicated on an assumption that the generator has AVR equipment capable of automatic operation. The interpretation states that a generator not equipped with AVR is functionally equivalent to a generator equipped with AVR that is out of service. Finally, the interpretation notes that VAR-002-1.1a does not require a generator to be equipped with AVR or to add AVR capability. NERC comments in its Petition that other NERC Reliability Standards are sufficient to provide the motivation for AVR or other types of dynamic reactive capability to be installed.

10. NERC’s interpretation specifies how each Requirement of VAR-002-1.1a is applicable to generator operators with generators not equipped with AVR. Requirement R1 of VAR-002-1.1a states that a generator operator “shall operate each generator connected to the interconnected transmission system in the automatic voltage control mode …unless the Generator Operator has notified the Transmission Operator.” The interpretation explains that, pursuant to Requirement R1, a generator operator must notify the transmission operator when automatic voltage control is not available, either because the AVR is not functioning or the generator is not capable of AVR.

11. Requirement R2 states that unless exempted by the transmission operator, a generator operator must maintain the generator voltage or reactive power output, within applicable facility ratings, as directed. Requirement R2.1 states that, when a generator’s AVR is out of service, the generator should use an alternative method of voltage control to meet the voltage or reactive power schedule directed by the transmission operator. Requirement R2.2 provides that a generator operator shall comply with transmission operator directives to modify voltage or provide an explanation why the schedule cannot be met. NERC’s interpretation states that these Requirements apply whether a generator has AVR or not.

12. Pursuant to Requirement R3, a generator operator must notify its transmission operator of status changes to generator and other reactive power resources, including the AVR status, and also provide the expected duration of changes in status or capability. In the interpretation, NERC clarifies that Requirement R3 requires a generator operator without AVR installed to inform the transmission operator “if and when such capability is installed.” Finally, the interpretation states that AVR is not relevant to Requirements R4 and R5, which require all generators to provide transformer specifications and consult with the transmission operator concerning tap changes.

20. The Commission approves NERC’s interpretation in VAR-002-1.1b. NERC’s interpretation is just, reasonable, not unduly discriminatory or preferential, and in the public interest. As discussed below, we find that the interpretation is consistent with and adds clarity to the VAR-002-1.1a Reliability Standard.

21. NERC’s response to ICF’s first request to “identify which requirements apply to\ generators that do not operate generators equipped with AVRs” states that all the Requirements in VAR-002-1.1a apply to generator owners and generator operators that own or operate generators whether equipped with an AVR or not.17 NERC also states that the Reliability Standard is predicated on the assumption that the generator has the physical equipment, i.e., AVR, that is capable of operation; and a generator that is not equipped with an automatic voltage regulator results in a functionally equivalent condition to a generator equipped with an automatic voltage regulator that is out of service due to maintenance or failure.

22. ICF also stated that “[g]enerator owners want clarification to verify that they are not expected to acquire AVR devices to comply with the requirements in this standard.” NERC responded that there are no requirements in the Reliability Standard that require a generator to have an automatic voltage regulator, nor are there any requirements for a generator owner to modify its generator to add an automatic voltage regulator. Unless exempted by the transmission operator, each generator operator shall maintain the generator voltage or reactive power output (within applicable facility ratings) as directed by the transmission operator.

23. We find that NERC’s interpretation is consistent with the language of the Reliability Standard. Requirement R1 of VAR-002-1.1b provides “the Generator Operator shall operate each generator connected to the interconnected transmission system in the automatic voltage control mode (automatic voltage regulator in service and controlling voltage) unless the Generator Operator has notified the Transmission Operator.” We agree that neither this provision nor any other language of the Reliability Standard includes an obligation that all generators have or install AVR. We agree with NERC that other reliability standards provide motivation for generators to have or install AVR capability.

24. The Commission notes that ITC raises several issues in its comments on the interpretation as it relates to the intent, i.e., reliability objective, of the predecessor Version 0 Standard. ITC is concerned that NERC’s interpretation contradicts the “original intent of the predecessor Standard,” a concern shared by several other entities in comments during the initial ballot within the interpretation development process. We are not persuaded by ITC’s argument. The provisions of the currently effective Reliability Standard do not include an affirmative obligation that all generators have or install AVR. Because there is no ambiguity on this point, there is no need to look to a predecessor, voluntary version to glean the intent of the current Reliability Standard.

25. The premise of ICF’s request, and NERC’s interpretation, is that not all generators are equipped with AVR. Nonetheless, like ITC, we are concerned that a generator operator could take an overly-broad view of NERC’s interpretation and apply it to a generator with installed AVR. We believe that would be a misapplication of NERC’s interpretation. In particular, the NERC interpretation is not intended to facilitate the removal of installed AVR for economic reasons or a failure to timely return a generator to AVR mode after AVR is removed from service for maintenance or due to failure. The NERC interpretation does not address such matters and such an overly-broad application of the NERC interpretation could diminish Bulk-Power System reliability.

26. Since we find that NERC’s interpretation is consistent with the provisions of the Reliability Standard, any possible adverse behavior would be a result of a potential gap in the Standard, and not a consequence of the interpretation. Nevertheless, other reliability standards, as NERC indicates, provide motivation for generator operators to have AVR capability and continue to operate in AVR mode.

27. For example, NERC notes that the FAC standards contain generator performance capabilities (FAC-002) and establish generator interconnection expectations, including addressing reactive power (FAC-001). Further, there is a reasonable inference from Requirement R4 of Reliability Standard VAR-001-1 that generator operators with installed AVR are expected to operate in AVR mode. Specifically, Requirement R4 requires the transmission operator to “provide the voltage or Reactive Power schedule to the associated Generator Operator and direct the Generator Operator to comply with the schedule in automatic voltage control mode (AVR in service and controlling voltage).” (Emphasis added.) In addition, consistent with Requirement R2.1 and the NERC interpretation, generator operators that are not operated with AVR must “use an alternative method to control the generator voltage and Reactive Power schedule directed by the Transmission Operator.”

28. Moreover, NERC indicates that the Transmission Planning Reliability Standards require that Transmission Planners identify where reactive support is required to maintain system voltages. Currently to comply with the Transmission Planning Reliability Standards, Transmission Planners coordinate with Generator Operators through contracts and agreements to install AVR to ensure adequate system response. We disagree with ITC that NERC’s interpretation has changed the compliance obligations from Generator Operators and impermissibly placed them on Transmission Planners. Because we find the interpretation to be consistent with the provisions of the Reliability Standard, there is no change in responsibilities between Generator Owners and Transmission Planners with respect to maintaining system voltages.















Revision History

	Version
	Date
	Reviewers
	Revision Description

	1
	September 2010
	NERC Legal & NERC Compliance
	Revised & renamed VAR-002-1.1a, added regulatory language, added revision history, reviewed for formatting consistency.

	1
	December 2010
	QRSAW WG
	Revised Findings Table and modified Supporting Evidence tables.

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]1
	January 2011
	Craig Struck
	Reviewed for format consistency and content.
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