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2    DEFINITIONS AND ACRONYMS

2.1 Definitions

Voltage Support Generation Resource
All generating units (including self-serve generating units) that have a gross generating unit rating greater than 20 MVA or those units connected to the same transmission bus that have gross generating unit ratings aggregating to greater than 20 MVA, that supply power to the ERCOT transmission grid.
5.1.3 North American Electric Reliability Council/ERCOT Tagging Procedures

The QSE will follow all NERC guidelines for tagging of control area interchange transactions.  ERCOT will be operated as a single Control Area.  Therefore, no internal ERCOT transactions require tagging.    Only transactions across ERCOT interconnections to SPP, WSCC or Mexico, will be tagged by the QSE as prescribed in the NERC tagging guidelines.  
5.2 Standards and Practices


Each TSP and DSP must meet the requirements specified in section 5.2, or at their option, meet alternative requirements specifically approved by ERCOT. 
5.2.1 TDSP Requirements

(1) Sufficient static reactive power capability shall be installed by a DSP 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.  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.
(2) Annually, ERCOT will review DSP power factors using the actual summer load and power factor information included in the Annual Load Data Request (ALDR) to assess whether DSPs comply with the requirements of section 5.2.   All DSP substations whose annual peak load has exceeded 10 MW shall have and maintain watt/var metering sufficient to monitor compliance; otherwise, DSPs will not be required to install additional metering to determine compliance. At times selected by ERCOT, ERCOT will require manual power factor measurement at substations and points of interconnection that do not have power factor metering.  ERCOT will endeavor to provide DSPs sufficient notice to perform the manual measurements.  Such requests shall be limited to four times per calendar year for each DSP substation or point of interconnection where power factor measurements are not available. 
(3) If actual conditions indicate probable non-compliance, ERCOT will require power factor measurements at the time of its choice while providing sufficient notice to perform the measurements. 

(4) 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. 
(5) 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.  If a TSP fails to maintain transmission system voltage within 2% of the scheduled voltage while reactive sources under its direct control are not fully utilized, ERCOT may, at its discretion, report this to the ERCOT Compliance Office, except under Force Majeure conditions.
(6) The ERCOT Compliance Office will investigate claims of alleged non-compliance using ERCOT Compliance Procedures.  The ERCOT Compliance Office will use its Compliance Procedures to address confirmed non-compliance situations.  The ERCOT Compliance Office will advise ERCOT and TSP planning and operating staffs of the results of such investigations.
5.2.2 Operating Standards

ERCOT and TDSPs shall operate the ERCOT System in compliance with Good Utility Practice and NERC and ERCOT standards, policies, guidelines and operating procedures. These Protocols shall control to the extent of any inconsistency between the Protocols and any of the following documents:

(1) Any reliability guides applicable to ERCOT, including the Operating Guides;

(2) The NERC Operating Manual and ERCOT procedures manual, supplied by NERC and ERCOT, respectively, as references for dispatchers to use during normal and emergency operations of the ERCOT Transmission Grid;

(3) Specific operating procedures, submitted to ERCOT by individual transmission Facility owners or operators to address operating problems on their respective grids that could affect operation of the interconnected ERCOT Transmission Grid; and

(4) Guidelines established by the ERCOT Board, which may be more stringent than those established by NERC for the secure operation of the ERCOT System.

5.2.3 Equipment Operating Limits

ERCOT Dispatch Instructions shall respect all equipment operating limits.  Except as stated in Section 5.6, if a Dispatch Instruction conflicts with a restriction that may be placed on equipment from time to time by a Transmission and/or Distribution Service Provider (TDSP) or a Generation Resource’s Qualified Scheduling Entity (QSE) to protect the integrity of equipment, ERCOT shall honor the restriction. 

The TDSP will notify ERCOT of any limitations on the TDSP’s system that may affect ERCOT Dispatch Instructions.  ERCOT shall continuously maintain a posting on the Market Information System (MIS) of any TDSP limitations that may affect Dispatch Instructions.  Any conflicts that cannot be satisfactorily resolved may be brought to ERCOT by any of the relevant affected Entities for investigation and resolution.

5.5 Changes in ERCOT System Status 

5.5.1 Changes in Resource Status

The QSE will notify ERCOT of an unplanned change in Resource status as soon as practicable following the change. The QSE representing the Resource will report any changes in Resource status to ERCOT in the Resource Plan by the beginning of the next hour following the change in status.
(1) When the operating mode of a Voltage Support Generation Resource unit’s AVR or PSS is changed while the unit is operating, the QSE shall promptly inform ERCOT.  The QSE shall also supply AVR or PSS status logs to ERCOT upon request.
(2) Any short-term inability of a Voltage Support Generation Resource unit to meet its reactive capability requirements shall be immediately reported to ERCOT and the Transmission Operator.  
5.5.2 Changes in Transmission Facility Status

The TDSP will notify ERCOT of any changes in status of Transmission Facility elements as provided and clarified in the ERCOT Transmission Outage Approval Process document, pursuant to these Protocols.  The TDSP, via the designated Transmission Operator (TO), will notify ERCOT of any other Transmission Facility status as soon as practicable following the change. In addition, any short-term inability to meet minimum DSP reactive requirements shall be immediately reported to ERCOT by way of the Transmission Operator.
6 Ancillary Services

6.1 Ancillary Services Required by ERCOT

ERCOT shall be responsible for developing a daily Ancillary Services Plan with sufficient Ancillary Services (AS) to maintain the security and reliability of the ERCOT System consistent with ERCOT and North American Electric Reliability Council (NERC) standards. The Ancillary Services required by ERCOT are described below.  ERCOT shall procure and deploy Ancillary Services on behalf of QSEs. 

6.1.7 Voltage Support

As provided by ERCOT to the QSEs and the TDSPs: The coordinated scheduling of voltage profiles at transmission busses to maintain transmission voltages on the ERCOT System in accordance with Operating Guides.

As provided by a QSE to ERCOT: The provision of Voltage Support Generation Resource capacity whose power factor and output voltage level can be scheduled by ERCOT to maintain transmission voltages within acceptable limits throughout the ERCOT System in accordance with Operating Guides.

6.4.2 Determination of ERCOT Control Area Requirements

By the 20th day of the current month, ERCOT will post a forecast of minimum Ancillary Services quantity requirements for the next calendar month.

Prior to 0600 of the Day Ahead, ERCOT will use the Day-Ahead Load forecast and will develop an Ancillary Services Plan that identifies the amount of Ancillary Services necessary for each hour of the next day as specified in Section 4, Scheduling. The amount of Ancillary Services required may vary depending on ERCOT System conditions from hour to hour.

By 0600 of the Day Ahead, ERCOT will post an ERCOT System and zonal Load forecast for the next seven (7) days, by hour.  ERCOT will notify each QSE of its allocated share of Ancillary Services for each hour for the next day, as specified in Section 4, Scheduling.  ERCOT will make available to Market Participants any ERCOT area Load forecasts used in the determination of its ERCOT System and zonal forecasts. 

PIP134:  There are concerns that w/o using the Messaging System, the information is susceptible to screen scrapes. Once the system uses the Messaging System. The first sentence of the paragraph above should be replaced as follows:

By 0600 of the Day Ahead, ERCOT will post an ERCOT System and zonal Load forecast for the next seven (7) days, by hour using the Messaging System.

ERCOT will determine the total required amount of each Ancillary Service using the Operating Guides and the following:

(6) Voltage Support:  ERCOT in coordination with the TDSPs shall conduct studies to determine the normally desired Voltage Profile for all Voltage Support Generation Resource busses in the ERCOT System and shall post all Voltage Profiles on the Market Information System.  ERCOT may temporarily modify its requirements based on current system conditions. ERCOT shall determine the amount of Voltage Support Service needed to provide sufficient reactive capacity in appropriate locations to provide ERCOT System security as specified in the Operating Guides.

6.5 Technical Requirements for Providers of Ancillary Services 

Providers of Ancillary Services shall meet the general requirements specified in the subsection 6.5.1, General Technical Requirements below as well as the requirements of the specific Ancillary Service being provided, as described in Sections 6.5.2, Balancing Energy Service through 6.5.11, Zonal Out-of-Merit Energy Service. 
6.5.7 Voltage Support Service

 
6.5.7.2 Voltage Support Generation Resource installed reactive capability

A QSE’s Voltage Support Generation Resource must be capable of maintaining a Voltage Profile limited to the quantity of Reactive Power the Generation Resource can produce at rated capability, (MW).. This quantity of Reactive Power is the Unit Reactive Limit (URL).  

(1) Voltage Support Generating unit installations in operation on September 1, 1999 or later, except as noted below, shall have and maintain a URL which has an overexcited (lagging) power factor capability, of 0.95 or less and an under excited (leading) power factor capability of 0.95 or less, both determined at the generating unit's maximum net power to be supplied to the transmission grid and at the transmission system voltage profile established by ERCOT, and both measured at the point of interconnection to the TDSP
(2) Qualified renewableVoltage Support Generation Resources (as described in Section 14, Renewable Energy Credit Trading Program) in operation before  [INSERT ERCOT BOARD APPROVAL DATE] and all other Voltage Support Generation Resources in operation prior to September 1, 1999 whose current design does not allow them to meet the URL as stated above, will be required to maintain a  URL that is limited to the quantity of reactive power that the Generation Resource can produce at it’s rated capability (MW) using procedures and criteria as described in the Operating Guides.

(3) New generating units connected before [INSERT ERCOT BOARD APPROVAL DATE + 15 MONTHS] whose owners demonstrate to ERCOT’s satisfaction that design and/or equipment procurement decisions were made prior to [INSERT ERCOT BOARD APPROVAL DATE], based upon previous standards, whose design does not allow them to meet the URL as stated above, will be required to maintain a URL that is limited to the quantity of reactive power that the Generation Resource can produce at it’s rated capability (MW) using procedures and criteria as described in the Operating Guides
(4) Upon request to and with the approval of ERCOT, multiple generating units connected to the same transmission bus may be treated as a single generating unit for the purposes of these Power Factor Requirements only
(5) Upon submission by a Voltage Support Generation Resource to ERCOT of a specific proposal for requirements to substitute for those of the applicable Standard, 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.
(6) A renewable Voltage Support Generation Resource may elect to make a contribution to be credited to TCOS in lieu of meeting the Installed Capability Requirements contained herein.  The contribution to be credited to TCOS shall be in the form of a single payment to ERCOT of seven dollars per rated MW of installed capacity.  Such payment will be made prior to commercial operation and will be distributed by ERCOT to QSEs over the next 365-day period on a load ratio share basis.
(7) No Voltage Support Generation Resource unit equipment replacement or modification shall reduce the Voltage Support Generation Resource capability of the Voltage Support Generation Resource unit below the requirements to be met by that Voltage Support Generation Resource unit prior to the replacement/modification, unless specifically approved by ERCOT.
(8) Voltage Support 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.
6.5.7.3 QSE Responsibilities
(1) QSE’s Voltage Support Generation Resource is expected to operate within the reactive power capability requirements specified in these Protocols and the Operating Guides.  
(2) A QSE’s Voltage Support Generation Resource is expected to be compliant with the Operating Guides for response to transient voltage disturbance.

(3) Each Voltage Support Generation Resource providing Voltage Support Service must meet technical requirements specified in the Ancillary Service Qualification, Testing and Performance Standards section of these Protocols, Section 6.10.
(4) A QSE’s Voltage Support Generation Resource shall operate with the unit’s automatic voltage regulator (AVR) in use unless specifically directed to operate in manual mode by ERCOT, or unless the QSE determines a need to operate in manual in emergency conditions.  When the QSE changes the mode, the QSE shall promptly inform ERCOT. Any QSE-controlled power system stabilizers will be kept in service unless specifically permitted to operate otherwise by ERCOT .  QSEs’ control centers will monitor the status of their regulators and stabilizers.
(5) QSEs 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 must be maintained at all times the plant is On-line.  
(7) Voltage Support 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. 
6.5.7.4 ERCOT responsibilities
(1) ERCOT, in coordination with the TDSPs, shall establish, and update as necessary, Voltage Profiles at points of interconnection of Voltage Support Generation Resources  to maintain system voltages within established limits

(2) ERCOT shall communicate to the QSE and the TDSPs the desired voltage at the point of generation interconnection by providing Voltage Profiles.  

(3) ERCOT, in coordination with the TDSPs, 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.

(4) For any market participant’s failure to meet the requirements of this Standard, ERCOT shall notify the participant in writing of such failure and, upon a request from the participant, explain whether and why the failure must be corrected
(1) 
(2) 
6.7   Deployment Policy 

Energy from Ancillary Services may be deployed by ERCOT, only in the Operating Period, and only for reliability reasons in order to maintain frequency and system security.  Energy will be deployed from Ancillary Services as prescribed by their specific function and may not be used to substitute for other services because of price except as permitted under 6.6.3.1 (10). ERCOT shall deploy all services other than Regulation in a minimum of one (1) Mw blocks.

6.7.6    Deployment of Voltage Support Service 

(1) ERCOT will instruct Voltage Support Generation Resources to make adjustments for voltage support within the URL capacity limits provided by the QSE to ERCOT.  Voltage Support Generation Resources providing VSS will not be requested to reduce megawatt output so as to provide additional megavolt-amperes reactive, nor will they be requested to operate on a voltage schedule outside the URL limits 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. Voltage Support Generation Resource  step-up transformer tap settings will be managed to maximize the use of the ERCOT System for all Market Participants while maintaining adequate reliability.

(3) The Transmission Operator, under ERCOT direction, is responsible for monitoring and ensuring that all Voltage Support Generation Resource dynamic reactive sources in a local area are deployed in approximate proportion to their respective installed reactive capability requirements
(4) All Voltage Support Generation Resource units shall maintain the transmission voltage at the point of interconnection to the transmission grid as directed by ERCOT within the operating reactive power capability of the unit(s).

(5) At all times a Voltage Support Generation Resource unit is on line, the required installed reactive capability must be available for utilization at the generating unit's continuous rated active power output, and reactive power up to the unit's operating capability must be available for utilization at lower active power output levels.  In no event shall the reactive power available be less than the required installed reactive capability multiplied by the ratio of the lower active power output to the generating unit’s continuous rated active power output, and any reactive power available for utilization must be fully deployed to support system voltage upon request by ERCOT, or a Transmission Operator designated by ERCOT. 
(6) The QSEs providing Voltage Support Service shall meet the deployment performance requirements specified in Section 6.10.4, Ancillary Services Deployment Performance Measures.

6.8    Compensation for Services Provided

This section of the Protocols provides a summary of Ancillary Service payments.

6.8.4     Capacity Payments for Voltage Support Provided to ERCOT

(1) Reactive Support: Generation Entities will be required to maintain a voltage regulation schedule without compensation, limited to the quantity of reactive power (URL) the Voltage Support Generation Resource can produce at rated capability (MW).   ERCOT may instruct the Generation Resource to exceed the Unit Reactive Limit (URL), without compensation, if reliability of the ERCOT System is at risk.

(2) Power Reduction: Unit-specific Dispatch Instructions given to reduce real power in order to allow Voltage Support will be settled as OOME Down, specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.

[PIP102: System Design is not configured to compensate for Voltage Support. When the compensation is implemented, section 6.8.4 will be replaced with the following]

(1) Uncompensated Reactive Support - Generation Entities will be required to maintain a voltage regulation schedule without compensation limited to the quantity of reactive power (URL) the Voltage Support Generation Resource  can produce at rated capability, (MW).
(2) Compensated Reactive Support - If the ERCOT instructs the Voltage Support Generation Resource  to exceed the URL, then the ERCOT will pay for the additional reactive power provided beyond the URL at a price that recognizes the avoided cost of reactive support Resources on the transmission network. 

(3) Compensation for Power Reduction – Compensation for real power reduction to allow voltage support will be compensated as OOME Down, as specified in Section 6.8.2.2(4), Energy Payments, of these Protocols.

VARPAYui 
= 
-1*(VP*MVARINSui)
VARPAYqi 
= 
SUM(VARPAYui)u

VARPAYi 
= 
SUM(VARPAYqi)q

Where:

MVARINSu 
Amount of instructed MVARs produced by a unit that are above the URL.

URLu 
MVAR at full Load with the appropriate Power Factor 
VP 
$/MVAR Payment for instructed MVAR beyond the Free Amount per unit per MVAR.

6.9.3 Settlement Charge for VSS

As Generation Entities are not compensated for Voltage Support Service, as specified in Section 6.8.4, Payments for Voltage Support Provided to ERCOT, there is no payment by Load of VSS costs.

[PIP 102: No compensation for Voltage Support. Once implemented, replace above with the following]
The money paid for Voltage Support Service as specified in Section 6.8.4, Capacity Payments for Voltage Support Provided to ERCOT, will be charged to each QSE on a Load Ratio Share as follows:

LAVSSiq 
=
-1 * (VARPAYi) * LRSiq
6.10    Ancillary Service Qualification, Testing and Performance Standards 

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

(2) The Generation Entity will conduct reactive capacity qualification tests to verify the maximum leading and lagging reactive capacity of all Voltage Support Generation Resources.  Reactive capacity tests will be performed on initial qualification and periodically at an ERCOT-set interval no more often than once every two years, unless ERCOT has information indicating that current data is inaccurate. The Generation Entity is not obligated to place Voltage Support Generation Resources on line solely for testing.  The reactive capacity tests are run at a time agreed on in advance by the Generation Entity, its QSE, the applicable TDSP, and ERCOT.

(3) Maximum lagging power factor reactive operating limit shall be demonstrated during peak Load season, at the net dependable megawatt capability, insofar as system voltage conditions and other factors will allow. The Voltage Support Generation Resource  should be required to maintain this level of reactive power for at least fifteen (15) minutes. 

(4) Maximum leading power factor reactive operating limit shall be demonstrated during light Load conditions, with the unit operating at its minimum Load, insofar as system voltage conditions and other factors will allow. The unit should be required to maintain this level of reactive power for at least fifteen (15) minutes.

(5) The Generation Entity shall perform the unit automatic voltage regulator (AVR) tests and shall supply AVR data as specified in the Operating Guides. The AVR tests will be performed on initial qualification and periodically at an ERCOT-set interval no more often than once every five years. The AVR tests are run at a time agreed on in advance by the Generation Entity, its QSE, the applicable TDSP, and ERCOT.

6.10.9     Reactive Power Supply from Voltage Support Generation Resource  Performance Criteria

(1) ERCOT will maintain a performance log of QSEs acknowledgements of Dispatch Instructions concerning scheduled voltage or scheduled Reactive output requests. QSEs responding in less than two (2) minutes from the time of issuance of such requests shall be deemed satisfactory.

(2) ERCOT shall monitor the Automatic Voltage Regulator, as required in Section 6.5.7, Voltage Support Service, to assure that it is on and operating automatically at least ninety-eight (98%) of the time in which QSE is providing the Reactive Power Supply from Voltage Support Generation Resources Service. Percentage is calculated as: Time (Automatic Voltage Regulator is on while providing Service)/(Total Time Providing Services) ( 100%.
(3) Failure of a Voltage Support Generation Resource to provide either leading or lagging reactive up to the required capability of the unit upon request from a Transmission Operator or ERCOT may, at the discretion of ERCOT, be reported to the ERCOT Compliance Office, except under Force Majeure conditions or ERCOT-permitted operation of the generating unit.

(4) If a Voltage Support Generation Resource fails to maintain transmission system voltage at the point of interconnection with the TSP within 2% of the scheduled voltage while operating at less than the maximum reactive capability of the generating unit, ERCOT may, at its discretion, report this to the ERCOT Compliance Office, except under Force Majeure conditions or ERCOT-permitted operation of the generating unit.
(5) The ERCOT Compliance Office will investigate claims of alleged non-compliance and Force Majeure conditions using ERCOT Compliance Office Procedures. The ERCOT Compliance Office will use its Compliance Procedures to address confirmed non-compliance situations.  The ERCOT Compliance Office will advise the Generation Resource, its QSE, ERCOT and the TSP planning and operating staffs of the results of such investigations.
12.4.3 Other Commercially-Significant Information

ERCOT shall post to the MIS all known elements of ERCOT charges that will not result in an unauthorized Disclosure of Protected Information, as defined in Section 1.3.1, Restrictions of Protected Information.  Such information includes the elements of UFE determination, Local Congestion, and other ERCOT Postage Stamp Allocation charges. In addition ERCOT shall consider specific stakeholder proposals for alternate requirements and, upon approval by ERCOT, post a description of such alternative requirements and any associated compliance monitoring procedures on a secured ERCOT website.
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