TAC Recommendation Report

	PRR Number
	830
	PRR Title
	Reactive Power Capability Requirement

	Timeline
	Urgent
	Recommended Action
	Approval

	Date of Decision
	November 5, 2009

	Proposed Effective Date
	December 1, 2009

	Priority and Rank Assigned
	Not applicable.

	Protocol Section(s) Requiring Revision
	2.1, Definitions

2.2, Acronyms
6.5.7, Voltage Support Service
6.5.7.1, Generation Resources Required to Provide VSS Installed Reactive Capability

6.7.6, Deployment of Voltage Support Service

	Revision Description
	This Protocol Revision Request (PRR) clarifies the Reactive Power capability requirement for all Generation Resources, including existing Wind-powered Generation Resources (WGRs) who are not able to meet the 0.95 lead/lag requirement with the Generation Resource’s Unit Reactive Limit (URL).

WGRs that commenced operation on or after February 17, 2004, and have a signed Standard Generation Interconnection Agreement (SGIA) on or before December 1, 2009 may meet the Reactive Power requirements through a combination of the WGR’s URL and/or automatically switchable static VAR capable devices and/or dynamic VAR capable devices.

	Reason for Revision
	Clarification of Reactive Power capability requirements on a going-forward basis and path to compliance for certain WGRs that are not able to meet the 0.95 lead/lag requirement at the Point of Interconnection (POI) based on the Generation Resource’s URL.

	Overall Market Benefit
	Provides additional clarity to the reactive requirements for wind generation. 

	Overall Market Impact
	Unknown.

	Consumer Impact
	None.

	Credit Impacts
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed PRR830 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Relevance to Nodal Market 
	Yes.  The Reactive Power capability requirements exist in Nodal as well.

	Nodal Protocol Sections Requiring Revision 
	2.1, Definitions

2.2, Acronyms and Abbreviations

3.15, Voltage Support

6.5.7.7, Voltage Support Service

	Procedural History
	· On 9/08/09, PRR830, a preliminary Impact Analysis, and CEO Revision Request Review were posted.

· On 9/10/09, PRR830 was granted Urgent status via a PRS e-mail vote.
· On 9/15/09, Horizon Wind Energy LLC comments were posted.

· On 9/17/09, PRS considered PRR830.

· On 9/28/09, Calpine comments were posted.

· On 10/7/09, Iberdrola Renewables comments were posted.

· On 10/8/09, a second set of Horizon Wind Energy LLC comments were posted.

· On 10/8/09, LCRA comments were posted.

· On 10/19/09, ROS comments were posted.

· On 10/21/09, Wind Coalition comments were posted.

· On 10/22/09, Vestas comments were posted.

· On 10/22/09, PRS again considered PRR830.

· On 10/22/09, NextEra Energy Resources comments were posted.

· On 10/26/09, the Impact Analysis was posted.

· On 10/28/09, a second set of Calpine comments were posted.

· On 10/29/09, Oncor comments were posted.

· On 10/29/09, ERCOT comments were posted.

· On 10/30/09, AEP comments were posted.

· On 11/2/09, Invenergy comments were posted.

· On 11/3/09, a second set NextEra Energy Resources comments were posted.

· On 11/3/09, a third set of Horizon Wind Energy LLC comments were posted.

· On 11/4/09, a second set of Vestas comments were posted. 

· On 11/5/09, TAC considered PRR830.

	PRS Decision 
	On 9/17/09, PRS unanimously voted to table PRR830 for one month and to encourage ROS to provide comments on PRR830.  All Market Segments were present for the vote.  
On 10/22/09, PRS voted to recommend approval of PRR830 as endorsed by ROS.  The motion passed via roll call vote.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 9/17/09, there was discussion regarding the appeal currently at the Public Utility Commission of Texas (PUCT) which stemmed from an ERCOT interpretation of the current Protocols regarding Reactive Power.  It was debated whether or not the proposed content of PRR830 was being addressed in the contested case.     

On 10/22/09, ERCOT Staff explained that PRR830 is not intended to change the philosophy of the Protocols.  ERCOT Staff also provided clarification of the proposed change to the WGR definition, and noted that dynamic devices will be required going forward, but that existing WGRs can meet the requirement with static devices.  There was also discussion regarding the use of the “cone” versus the “rectangle” for Reactive Power capability and that having differing requirements makes planning difficult and may pose fairness and grid stability issues.  Some Market Participants expressed concerns that requirements of PRR830 would impose costs to retrofit existing units and that studies should be performed to demonstrate need.

	TAC Decision
	On 11/5/09, TAC voted to recommend approval of PRR830 as recommended by PRS in the 10/22/09 PRS Recommendation Report and as amended by the 10/29/09 ERCOT comments.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 11/5/09, TAC reviewed PRR830 comments.  A Market Participant proposed including language that allowed a hybrid solution to meet Reactive Power capability requirements.  ERCOT Staff explained that paragraph (6) of Section 6.5.7.1 allows Market Participants to submit alternative proposals to ERCOT for meeting the requirement, which could include a hybrid solution.
Some Market Participants opined that changing the definition of WGR would have repercussions not only where ”WGR” is used in the Protocols or market guides, but could also create complications in instances where the terms “generator,” “Resource,” or “unit” are used.  ERCOT Staff contended that the definition change is needed in order to ensure that ERCOT has an accurate representation of each WGR’s Reactive Power capability.
Questions were raised regarding ERCOT’s acceptance of the “triangle” that was provided in the Resource Asset Registration Forms (RARFs).  ERCOT Staff explained that the RARFs should provide an accurate representation of what a unit is physically capable of doing and should not be taken as a substitute for the requirements in the Protocols, which require the “rectangle”.
Some Market Participants expressed concern regarding retrofits to existing units.  It was stated that in the past, most rules that would impose cost on existing units were implemented on a prospective basis unless there was a demonstrated need, and it was argued that at this point, there has been no evidence provided indicating that there is a need to retrofit.  Others countered that if generators are not operating in the “rectangle” as the current system was designed that it is a reliability issue versus a cost issue since the risk of a voltage collapse increases as you increase capacity not operating within the “rectangle.”


	Quantitative Impacts and Benefits
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	Clarifies the reactive requirements for wind generation.
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	Sponsor

	Name
	John Dumas

	E-mail Address
	jdumas@ercot.com

	Company
	ERCOT

	Phone Number
	(512) 248-3195

	Cell Number
	

	Market Segment
	N/A


	Market Rules Staff Contact

	Name
	Sandra Tindall

	E-Mail Address
	stindall@ercot.com

	Phone Number
	512-248-3867


	Comments Received

	Comment Author
	Comment Summary

	Horizon Wind Energy LLC 091509
	Recommended that PRR830 be rejected as submitted.

	Calpine 092809
	Supported approval of PRR830.

	Iberdrola Renewables 100709
	Suggested existing Protocol language is clear.  Proposed additional revisions only as an alternative to the ERCOT proposed changes.  

	Horizon Wind Energy LLC 100809
	Opined that PRR830 is contrary to existing Protocols, and is proposed without demonstration of need.  Commented that PRR830 re-defines Reactive Power capability requirements for Generation Resources interconnected with the ERCOT Transmission Grid, imposing new requirements on WGRs and requiring retrofits to the majority of operating WGRs.  

	LCRA 100809
	Proposed clarifying language which would allow Resources to start at lower voltage levels.  Also proposed changes related to establishing Reactive Power requirements.

	ROS 101909
	Endorsed PRR830 as submitted.

	Wind Coalition 102109
	Provided alternative language to the definition of a WGR and the subsequent changes that are intended to improve the modeling of wind-powered generation reactive capabilities.

	Vestas 102209
	Stated that if PRR830 is adopted as proposed, it may unnecessarily increase the costs of WGRs in Texas with no improvements in reliability.  Suggested that hybrid systems that have the effective performance of a fully dynamic system should be allowed.

	NextEra Energy Resources102209
	Recommended that PRS reject PRR830 and instead recommended that PRR835 be approved.  

	Calpine 102809
	Responded to NextEra’s 10/22/09 comments and supported ERCOT’s efforts to maintain system reliability and the fairness found in PRR830.

	Oncor 102909
	Supported ERCOT’s efforts to maintain system reliability with PRR830.

	ERCOT 102909
	Provided comments to support the need for the WGR definition change.  Also proposed additional language changes which revised the effective date in both the Revision Description and in paragraph (2) of Section 6.5.7.1 to December 1, 2009 and provided administrative edits and clarification to proposed language revisions.

	AEP 103009
	Supported the passage of PRR830.

	Invenergy 110209
	Proposed the addition of paragraph (12) to Section 6.5.7.1 to clarify the requirements and approximated the treatment afforded to other types of Generation Resources that have multiple turbines behind the same POI such as combined cycle units

	NextEra Energy Resources 110309
	Incorporated concepts and specific amendments proposed in comments submitted by LCRA (10/08/09), The Wind Coalition (10/21/09), ERCOT (10/29/09), and Invenergy (11/02/09).  Also proposed additional language changes that utilized the “rectangle” requirement for all technologies as proposed by ERCOT.

	Horizon Wind Energy 110309
	Recommended that PRR830 be rejected.

	Vestas 110409
	Provided additional language changes so that dynamic VAR capable devices would include hybrid devices and would be considered as an acceptable alternative to meet ERCOT’s Reactive Power interconnection requirement.  


	Revised Proposed Protocol Language


2.1
Definitions

Point of Interconnection (POI)

The location(s) where a Generation Entity’s interconnection Facilities connect to the Transmission Facilities as reflected in the Standard Generation Interconnection Agreement (SGIA) between a Generation Entity and a Transmission and/or Distribution Service Provider (TDSP).
Wind-powered Generation Resource (WGR)

A Generation Resource that is powered by wind.  Wind turbines may be aggregated together to form a WGR if each turbine is the same model and size and located behind the same Generator Step Up (GSU) transformer.
2.2
Acronyms

POI

Point of Interconnection

GSU

Generator Step Up
SGIA

Standard Generation Interconnection Agreement
6.5.7
Voltage Support Service

All Generation Resources (including self-serve generating units) that have a gross generating unit rating greater than twenty (20) MVA or those units connected at the same Point of Interconnection (POI) that have gross generating unit ratings aggregating to greater than twenty (20) MVA, that supply power to the ERCOT Transmission Grid, shall provide Voltage Support Service (VSS).

6.5.7.1
Installed Reactive Power Capability Requirement for Generation Resources Required to Provide VSS 
(1)
Generation Resources required to provide VSS must be capable of producing a defined quantity of Reactive Power to maintain a Voltage Profile established by ERCOT. 
Generation Resources shall comply with the following Reactive Power requirements:  an over-excited (lagging) power factor capability of ninety-five hundredths (0.95) or less and an under-excited (leading) power factor capability of ninety-five hundredths (0.95) or less, both determined at the generating unit's maximum net power to be supplied to the ERCOT Transmission Grid and at the transmission system Voltage Profile established by ERCOT, and both measured at the POI.  The Reactive Power requirements shall be available at all MW output levels and may be met through a combination of the Generation Resource’s Unit Reactive Limit (URL), which is the generating unit’s dynamic leading and lagging operating capability, and/or dynamic VAR capable devices.  For Wind-powered Generation Resources (WGRs), the Reactive Power requirements shall be available at all MW output levels at or above 10 percent (10%) of the WGR’s nameplate capacity.  When a WGR is operating below 10% of its nameplate capacity and is unable to support voltage at the POI, ERCOT may require a WGR to disconnect from the ERCOT System.  The Reactive Power requirements of this paragraph shall apply to all Generation Resources except as otherwise provided in paragraphs (2) through (4) below.
(2)
WGRs that commenced operation on or after February 17, 2004, and have a signed Standard Generation Interconnection Agreement (SGIA) on or before December 1, 2009, must be capable of producing a defined quantity of Reactive Power to maintain a Voltage Profile established by ERCOT in accordance with the Reactive Power requirements established in paragraph (1) above.  However, the Reactive Power requirements may be met through a combination of the WGR’s URL and/or automatically switchable static VAR capable devices and/or dynamic VAR capable devices.  WGRs shall comply with the Reactive Power requirements of this paragraph by no later than December 31, 2010, unless it is known by July 31, 2010, that related retrofits are required by the Voltage Ride-Through study conducted in accordance with Operation Guide Section 3.1.4.6.1, Protective Relaying Requirement and Voltage Ride-Through Requirement for Wind-powered Generation Resources, in which event ERCOT may in its discretion modify the deadline for an affected WGR.  ERCOT, in its sole discretion, also may grant an extension of time for other reasons.  
(3)
Qualified renewable Generation Resources (as described in Section 14, State of Texas Renewable Energy Credit Trading Program) in operation before February 17, 2004, required to provide VSS and all other Generation Resources required to provide VSS that were in operation prior to September 1, 1999, whose current design does not allow them to meet the Reactive Power requirements established in paragraph (1) above, will be required to maintain a Reactive Power requirement as defined by the qualified renewable Generation Resource’s URL that was submitted to ERCOT and established per the criteria in the Operating Guides.

(4)
New generating units connected before May 17, 2005, whose owners demonstrate to ERCOT’s satisfaction that design and/or equipment procurement decisions were made prior to February 17, 2004, based upon previous standards, whose design does not allow them to meet the Reactive Power requirements established in paragraph (1) above, will be required to maintain a Reactive Power requirement as defined by the Generation Resource’s URL that was submitted to ERCOT and established per the criteria in the Operating Guides.

(5)
For purposes of meeting the Reactive Power requirements in paragraphs (1) and (2) above, multiple generation units including wind turbines shall, at a Generation Entity’s option, be treated as a single Generation Resource or WGR if the units are connected to the same transmission bus.
(6)
Generation Entities may submit to ERCOT specific proposals to meet the Reactive Power requirements established in paragraph (1) above by employing a combination of the URL and added VAR capability, provided that the added VAR capability shall be automatically switchable static and/or dynamic VAR devices. ERCOT may, at its sole discretion, either approve or deny a specific proposal, provided that in either case, ERCOT shall provide the submitter an explanation of its decision.  
(7)
  A Generation Resource and TDSP may enter into an agreement in which the Generation Resource compensates the TDSP to provide VSS to meet the Reactive Power requirements of paragraph (1) above in part or in whole.  The TDSP shall certify to ERCOT that the agreement complies with the Reactive Power requirements of paragraph (1).
(8)
Unless specifically approved by ERCOT, no unit equipment replacement or modification at a Generation Resource shall reduce the capability of the unit below the Reactive Power requirements that applied prior to the replacement/modification.

(9)
Generation Resources shall not reduce high reactive loading on individual units during abnormal conditions without the consent of ERCOT (conveyed by way of their QSE) unless equipment damage is imminent.
(10)
WGRs must provide a Real Time Supervisory Control and Data Acquisition (SCADA) point that communicates to ERCOT the number of wind turbines that are available for real power and/or Reactive Power injection into the ERCOT Transmission Grid.  WGRs must also provide two (2) other Real Time SCADA points that communicate to ERCOT the following:  
(a)
The number of wind turbines that are not able to communicate and whose status is unknown; and 
(b) 
The number of wind turbines out of service and not available for operation.  
WGRs must comply with the requirements of paragraph (10) by no later than June 1, 2010.
(11) 
For the purpose of complying with the Reactive Power requirements under this Section, Reactive Power losses that occur on privately-owned transmission lines behind the POI may be compensated by automatically switchable static VAR capable devices. 
6.7.6
Deployment of Voltage Support Service

(1)
ERCOT, or Transmission and/or Distribution Service Providers (TDSPs) designated by ERCOT, will instruct Generation Resources required to provide Voltage Support Service (VSS) to make adjustments for voltage support within the Unit Reactive Limit (URL) capacity limits provided by the QSE to ERCOT.  Generation Resources providing VSS will not be requested to reduce megawatt output so as to provide additional Megavolt Ampere Reactive (MVAR), nor will they be requested to operate on a voltage schedule outside the URL specified by the QSE without a Dispatch Instruction requesting unit-specific Dispatch or an OOME instruction.

(2)
ERCOT and TDSPs shall develop operating procedures specifying Voltage Profiles of transmission controlled reactive Resources to minimize the dependence on generation-supplied reactive Resources.  For Generation Resources required to provide VSS, GSU transformer tap settings will be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability.

(3)
The TDSP, under ERCOT direction, is responsible for monitoring and ensuring that all Generation Resources required to provide VSS dynamic reactive sources in a local area are deployed in approximate proportion to their respective installed Reactive Power capability requirements.

(4)
All Generation Resources required to provide VSS shall support the transmission voltage at the POI to the ERCOT Transmission Grid, or at the transmission bus in accordance with paragraph (5) of Section 6.5.7.1, Generation Resources Required to Provide VSS Installed Reactive Capability, as directed by ERCOT within the operating Reactive Power capability of the unit(s).

 
(5)
The QSEs providing VSS shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Service Deployment Performance Measures.
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