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	Nodal Protocol Sections Requiring Revision 

(Include Section No. and Title)
	2.1 Definitions
3.15 Voltage Support
3.15.1 ERCOT Responsibilities Related to Voltage Support


	Revision Description
	Adjust the scope of the power factor criteria for Generation Resources to align with actual Generation Resource capabilities.

	Reason for Revision
	The current power factor criterion has the requirement for .95 power factor lagging for a Generation Resource at all voltage levels. In reality a Generation Resource cannot produce .95 lagging power factor at system high Voltage Profiles because of creating high voltages on the low side of the GSU and the associated downstream generation equipment. Likewise, the current power factor criterion has the requirement for .95 leading power factor for a Generation Resource at all voltage levels. In reality a Generation Resource cannot produce .95 leading power factor at system low Voltage Profiles because of creating low voltages on the low side of the GSU and the associated downstream generation equipment.
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(Yes or No, and summary of impact)
	

	Submitter Justification for Necessity Prior to the Texas Nodal Market Implementation Date
	

	CEO Determination 

(To be completed by ERCOT)
	


	Quantitative Impacts and Benefits


Instructions:  To allow for comprehensive NPRR consideration and development of the Cost Benefit Analysis (CBA), please fill out each block below completely and provide as much detailed information as possible.  Wherever possible, please include reasons, explanations, and cost/benefit analyses pertaining to the PRR.

	Assumptions
	1
	e.g.: Key assumptions used in estimating market cost and/or benefit

	
	2
	Dependencies on other projects or other timing requirements
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	Market Cost
	
	Impact Area
	Monetary Impact

	
	1
	e.g.: Cost per MP to implement
	e.g.: $10,000 each for 50 QSEs

	
	2
	Add’l staff required per MP
	1.5 FTE each for 6 TDSPs @ $65/hour

	
	3
	
	

	
	4
	
	

	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	e.g.: Reduced MP costs
	e.g.: 2 FTE reduction for 25 CRs @ $65/hour

	
	2
	Enhanced MP efficiency
	2 hour savings per day for 50 generators @$65

	
	3
	Reduced congestion cost
	 0.5% reduction in total congestion cost

	
	4
	
	

	Additional Qualitative Information
	1
	e.g.: Benefits that are difficult to quantify

	
	2
	Benefits that are not certain but relatively likely

	
	3
	Customer service impacts, cash flow impacts, transaction speed, etc.

	
	4
	

	Other Comments
	1
	e.g.: Thoughts on ERCOT systems impacts

	
	2
	Potential manual workarounds or delivery options

	
	3
	Other comments of value to PRS, TAC and the Board of Directors

	
	4
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	Proposed Protocol Language Revision


Instructions:  
The Revision Request and Comment Submission Guidelines can be accessed at the following link: 
http://www.ercot.com/mktrules/protocols/prr_process
Please remember the following:

· Use the most current version of the Protocol language, which is available on the ERCOT website.

· Show original Protocol baseline language in black.  

· Present the entire titled Section or subsection as the baseline, not just the paragraph(s) subject to revision.

· Make all revisions in redlined format, using the “Track Changes” feature.  Be sure to change the user/author name to the appropriate individual or company name.  Do NOT show revisions by changing font color or font strikethrough.

· Use the “Comment” feature when inserting non-Protocol language comments (like questions) into Protocol language.

· Ensure that proposed changes are reflected in both boxed and unboxed Sections, if appropriate.  
Insert proposed Protocol language here.
2             Definitions and Acronyms
The list of acronyms is at the end of this Definitions Section.

2.1
Definitions

Definitions are supplied for terms used in more than one Section of the Protocols.  If a term is used in only one Section, it is defined there at its earliest usage.

Voltage Profile

A predetermined desired nominal voltage set point at the high voltage side of generator busses to maintain transmission voltages.across the ERCOT System.

3.15
Voltage Support

(1)
ERCOT in coordination with the TSPs shall conduct studies to determine the desired nominal voltage set points across the ERCOT System. Voltage Profiles for all Electrical Buses used for voltage support in the ERCOT System shall be posted on the MIS Secure Area.  ERCOT may temporarily modify its requirements based on Current System Conditions.  ERCOT shall determine the amount of Voltage Support Service (VSS) needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the ERCOT Operating Guides.

(2)
All Generation Resources (including self-serve generating units) that have a gross generating unit rating greater than 20 MVA or those units connected to the same transmission Electrical Bus that have gross generating unit ratings aggregating to greater than 20 MVA, that supply power to the ERCOT Transmission Grid, shall provide VSS.

(3)
Generation Resources required to provide VSS must be capable of producing Reactive Power (MVArs) at a defined quantity at the Resource’s maximum net real power capability (MWs) measured at the point of interconnection to the ERCOT Transmission Grid. The dynamic reactive provided by the Generation Resource will be available to ERCOT and the TSP towards maintaining a Voltage Profile established by ERCOT.  This quantity of Reactive Power is the Unit Reactive Limit (URL).

(4)
Generation Resources required to provide VSS whose installations initially began operations  on or after September 1, 1999, except as noted below, must have and maintain a URL which has an over-excited (lagging) power factor capability of 0.95 or less and an under-excited (leading) power factor capability of 0.95 or less, lagging reactive capability determined at or above 95% of the generating unit's maximum net real power to be supplied to the transmission grid and the leading reactive capability determined at a typical output for a light load condition, or the normal expected output level for solid fuel Generation Resources during light Load conditions and measured at the point of interconnection to the ERCOT Transmission Grid.
 Generation Resources are required to establish and maintain a 0.95 leading power factor for all voltages within the voltage profile. For voltage profiles that exceed 1.03 per unit or below .97 per unit the no load taps of the generator transformer may require resetting. If resetting of the no load taps is required in order to meet the established voltage profile then the generator will notify ERCOT and the impact of the tap adjustments will be studied and coordinated to ensure the Generation Resource leading and lagging reactive capability is optimized to provide VSS. 
(5)
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 URL as stated above, must maintain a URL that is limited to the quantity of Reactive Power that the Generation Resource can produce at its net real power capability (MW) as determined using procedures and criteria as described in the ERCOT Operating Guides.

(6)
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 URL as stated above, must maintain a URL that is limited to the quantity of Reactive Power that the Generation Resource can produce at its net real power capability (MW) as determined using procedures and criteria described in the ERCOT Operating Guides.

(7)
Upon request to, and with the approval of ERCOT, multiple generating units connected to the same transmission Electrical Bus may be treated as a single generating unit for the purposes of these URL requirements only.

(8)
Upon submission by a Generation Resource required to provide VSS to ERCOT of a specific proposal for requirements to substitute for these URL requirements, ERCOT shall either approve such alternative requirements or provide the submitter an explanation of its objections to the proposal.  Alternative requirements may include supplying additional static and/or dynamic Reactive Power capability as necessary to meet the area’s Reactive Power requirements.

(9)
An induction generator may elect to make a contribution in aide of construction in lieu of meeting the installed capacity VSS requirements contained herein.  In order to comply with the VSS requirements under this Subsection, the generator must make payment to the interconnecting TSP under its Standard Generation Interconnection Agreement in a manner similar to that used to collect payments for the direct assignment of interconnection Facilities under applicable PUCT rules.  The level of payment shall reflect the cost to the TSP of procuring, installing, operating, and maintaining any Reactive Power equipment required to replace the Reactive Power capability that otherwise would be necessary to interconnect the generator.  In order for this Subsection to be effective for VSS compliance, the TSPs shall certify to ERCOT that the induction generator has complied with these requirements.

(10)
For Generation Resources required to provide VSS, no unit equipment replacement or modification may reduce the capability of the unit below the requirements to be met by that unit prior to the replacement or modification, unless specifically approved by ERCOT.

(11)
Generation Resources required to provide VSS may not reduce high reactive loading on individual units during abnormal conditions without the consent of ERCOT unless equipment damage is imminent.

3.15.1
ERCOT Responsibilities Related to Voltage Support

(1)
ERCOT, in coordination with the TSPs, shall establish, and update as necessary, Voltage Profiles at points of interconnection of Generation Resources required to provide VSS. The Voltage Profile at the Generation Resource point of interconnection will be maintained within the capabilities of the Generation Resource as specified in 3.15 (4) above and in conjunction with other dynamic and static devices on the ERCOT Transmission Grid.
(2)
ERCOT shall communicate to the QSE and TSPs the desired voltage at the point of generation interconnection by providing Voltage Profiles.

(3)
ERCOT, in coordination with TSPs, shall deploy static Reactive Power Resources as required to continuously maintain dynamic Reactive Reserves from QSEs, both leading and lagging, adequate to meet ERCOT System requirements. Reactive Reserve is the reactive capability needed to meet sudden loss of generation, Load or transmission capacity and maintain voltage within desired limits.

(4)
For any Market Participant’s failure to meet the Reactive Power voltage control requirements of these Protocols, ERCOT shall notify the Market Participant in writing of such failure and, upon a request from the Market Participant, explain whether and why the failure must be corrected.

(5)
ERCOT shall notify all affected TSPs of any alternative requirements it approves.

(6)
Annually, ERCOT shall review DSP power factors using the actual summer Load and power factor information included in the annual Load data request to assess whether DSPs comply with the requirements of this subsection.  At times selected by ERCOT, ERCOT shall require manual power factor measurement at substations and points of interconnection that do not have power factor metering.  ERCOT shall try to provide DSPs sufficient notice to perform the manual measurements.  ERCOT may not request more than four measurements per calendar year for each DSP substation or point of interconnection where power factor measurements are not available.

(7)
If actual conditions indicate probable non-compliance of TSPs and DSPs with the requirements to provide voltage support, ERCOT shall require power factor measurements at the time of its choice while providing sufficient notice to perform the measurements.

(8)
ERCOT shall investigate claims of TSP and DSP alleged non-compliance with Voltage Support requirements. The ERCOT investigator shall advise ERCOT and TSP planning and operating staffs of the results of such investigations. 

3.15.2
TSP and DSP Responsibilities Related to Voltage Support

Each TSP, DSP, and “Private Use Network” shall meet the requirements specified in this subsection, or at their option, may meet alternative requirements specifically approved by ERCOT.  A “Private Use Network” is an electric network connected to the ERCOT Transmission Grid that contains load that is not directly metered by ERCOT (i.e., load that is typically netted with internal generation).  Such alternative requirements may include requirements for aggregated groups of facilities.

(a)
Sufficient static Reactive Power capability shall be installed by a DSP or a Private Use Network not subject to a TSP or DSP tariff in substations and on the distribution voltage system to maintain at least a 0.97 lagging power factor for the maximum net active power supplied from a substation transformer at its distribution voltage terminals to the distribution voltage system.  In those cases where a Private Use Network’s power factor is established and governed by a TSP or DSP tariff, the TSP or DSP and Private Use Network owner shall ensure that the Private Use Network meets the requirements as defined and measured in the applicable tariff.  For any substation transformer serving multiple DSPs, this power factor requirement shall be applied to each DSP individually for its portion of the total Load served.

(b)
DSP substations whose annual peak Load has exceeded 10 MW shall have and maintain Watt/VAR metering sufficient to monitor compliance; otherwise, DSPs are not required to install additional metering to determine compliance.

(c)
Assuming optimal use of all other required installed Reactive Power capability, ERCOT Regional Planning Groups or Transmission Planning shall determine and demonstrate the need for any additional static and/or dynamic Reactive Power capability necessary to ensure compliance with the ERCOT Planning Criteria, and ERCOT Transmission Planning shall establish responsibility for any associated facility additions among ERCOT TSPs.

(d)
For monitoring of compliance of the TSP's planned facilities to the ERCOT Planning Criteria performance requirements, a self-certification process with random audits (similar to compliance to NERC Planning Standards), in conjunction with work performed in the ERCOT Regional Planning Groups, shall be used.  Except under Force Majeure conditions, a TSP must maintain transmission system voltage within two percent of the scheduled voltage.

(e)
All DSPs shall report any changes in their estimated net impact on ERCOT as part of the annual Load data assessment.

(f)
As part of the annual Load data assessment, all Resource Entities owning Generation Resources shall provide an annual estimate of the highest potential affiliated MW and MVAr load (including any load netted with the generation output) and the highest potential MW and MVAr generation that could be experienced at the point of interconnection to the ERCOT Transmission Grid, based on the then current configuration (and the projected configuration if the configuration is going to change during the year) of the Generation Resource and any affiliated loads.

3.15.3
QSE Responsibilities Related to Voltage Support

(1)
QSE Generation Resources required to provide VSS shall have and maintain Reactive Power capability at least equal to the Reactive Power capability requirements specified in these Protocols and the ERCOT Operating Guides.

(2)
QSE Generation Resources providing VSS shall be compliant with the ERCOT Operating Guides for response to transient voltage disturbance.

(3)
QSE Generation Resources providing VSS must meet technical requirements specified in Section 8.1.1.1, Ancillary Service Qualification and Testing, and the performance standards specified in Section 8.1.1, QSE Ancillary Service Performance Standards. 

(4)
Each QSE’s Generation Resource providing VSS shall operate with the unit’s Automatic Voltage Regulator (AVR) in the voltage control mode unless specifically directed to operate in manual mode by ERCOT, or when the unit is going On-Line or Off-Line or the QSE determines a need to operate in manual mode in the event of an Emergency Condition at the generating plant.  Each QSE shall send to ERCOT via telemetry, the AVR and Power System Stabilizer (PSS) status of each Generation Resource providing VSS.  For AVRs, an “On” status will indicate the AVR is on and set to regulate the Resource’s terminal voltage in the voltage control mode, and an “Off” status will indicate the AVR is off or in a manual mode.  Each QSE shall monitor the status of their regulators and stabilizers, and shall report abnormal status changes to ERCOT.

(5)
Each QSE shall meet, within established tolerances, and respond to changes in the Voltage Profile established by ERCOT subject to the stated QSE Reactive Power and actual power operating characteristic limits and voltage limits.

(6)
The reactive capability required in 3.15(4) above must be maintained at all times that the Generation Resource is On-Line.

(7)
ERCOT shall post the information required under item (1) (b) of Section 1.3.1.2, Items Not Considered Protected Information, regarding the existence and status of any PSS of each interconnected Generation Resource on the MIS Secure Area.  Each Resource Entity shall provide information related to the tuning parameters, local or inter-area, of any PSS installed at a Generation Resource.
6.5.7.7
Voltage Support Service

(1)
ERCOT shall coordinate with TSPs the creation and maintenance of Voltage Profiles as described in Section 3.15, Voltage Support.

(2)
ERCOT, or TSPs designated by ERCOT, shall instruct QSEs having Generation Resources required to provide (VSS), to make adjustments for voltage support within the Unit Reactive Limit (URL) provided by the QSE to ERCOT.  A Generation Resource providing VSS may not be requested to reduce MW output so as to provide additional reactive (MVAr), nor may they be requested to operate on a voltage schedule outside the URL specified by the QSE without a Dispatch Instruction requesting Resource-specific Dispatch.

(3)
ERCOT and TSPs 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, step-up transformer tap settings must be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability.

(4)
Each TSP, under ERCOT’s 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 capability requirements.

(5)
Each Generation Resource required to provide VSS shall maintain the transmission voltage at the point of interconnection to the ERCOT Transmission Grid as directed by ERCOT within the operating Reactive Power capability of the Resource.

(6)
Whenever a Generation Resource is On-Line and available for energy deployment, it is required to provide VSS up to its URL.  The URL must be available for utilization at the Resource’s continuous net real power output, and Reactive Power up to the Resource’s operating capability must be available for utilization at lower active power output levels.  In no event may the Reactive Power available be less than the required installed reactive capability multiplied by the ratio of the lower active power output to the Resource’s continuously net real power output, and any Reactive Power available for utilization must be fully deployed to support system voltage upon request by ERCOT, or a TSP.

(7)
Each QSE providing VSS shall meet the deployment performance requirements specified in Section 8, Performance Monitoring and Compliance.

8.1.1.2.1.4
Voltage Support Service (VSS) Qualification

(1)
The Generation Entity must verify and maintain its stated Reactive Power capability for each of its Generation Resources providing VSS, as required by the Operating Guides.  Generation Resources providing VSS reactive capability limits shall be specified considering nominal substation voltage.

(2)
The Generation Resource Entity shall conduct reactive capacity qualification tests to verify the maximum leading and lagging reactive capability of all Generation Resources required to provide VSS.  Reactive capability tests are performed on initial qualification and at a minimum of once every two years.  ERCOT may require additional testing if it has information indicating that current data is inaccurate.  The Generation Resource Entity is not obligated to place Generation Resources On-Line solely for the purposes of testing.  The reactive capability tests must be conducted at a time agreed on in advance by the Generation Resource Entity, its QSE, the applicable TSP, and ERCOT.

(3)
Maximum lagging power factor reactive operating limit must be demonstrated during peak Load Season, at or above 95% of the most currently tested net real power capability, insofar as system voltage conditions and other factors will allow.  The Generation Resource providing VSS is required to maintain this level of Reactive Power for 15 minutes.

(4)
Maximum leading power factor reactive operating limit must be demonstrated during light Load conditions, with the Generation Resource operating at a typical output for that condition, or the normal expected output level for solid fuel Generation Resources during light Load conditions, insofar as system voltage conditions and other factors will allow.  The Resource is required to maintain this level of Reactive Power for 15 minutes.

(5)
The Generation Resource Entity shall perform the Resource AVR tests and shall supply AVR data as specified in the Operating Guides.  The AVR tests must be performed on initial qualification.  The AVR tests must be conducted at a time agreed on in advance by the Generation Resource Entity, its QSE, the applicable TSP and ERCOT.

�This language will cause confusion and difficulty for compliance check. We should stick to have the 0.95 pf capability at maximum rated/net active power measured at POI.
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