ERCOT VOLTAGE AND REACTIVE REQUIREMENTS AND COMPLIANCE MONITORING
(TAC Approved – August 6, 2003)
GENERATOR AND QSE REQUIREMENTS
Application

· 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, and that were not in operation prior to Board approval of this standard shall meet all of the requirements of this Standard.   

· Any such generating units in operation earlier than the ERCOT Board approval date for this Standard shall meet the requirements of Standards applicable to that generating unit prior to the Board approval date for this Standard, and shall also meet all of the requirements of this Standard except the Installed Capability Requirements.  Previously applicable Standards include the Interim Standards approved by the ERCOT Board, the Standards enumerated in the Protocols Section 6.5.7, and such other Standards outlined in interconnection requirements and Operating Guides. 

· Upon submission by a 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.  Pending changes to PUCT Rules, an induction generator may elect to make a contribution to be credited to TCOS in lieu of meeting the Installed Capability Requirements contained herein.  Also, ERCOT shall apply previous standards to new generating units connected within 15 months after Board approval whose owners demonstrate to ERCOT’s satisfaction that design and/or equipment procurement decisions were made prior to Board approval based upon previous standards.

Installed Capability Requirements

· Power Factor Requirements

· Generating unit installations to which this Standard applies shall have and maintain 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.
· 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.  For any unit so aggregated, specific power factor requirements based upon the reactive power contribution of that unit to the total reactive power obligation of the aggregation will be assigned to that unit and shall become that unit's required installed reactive capability at the generating unit’s maximum net active power output.

· No generating unit equipment replacement or modification shall reduce the reactive capability of the generating unit below the requirements to be met by that generating unit prior to the replacement/modification, unless specifically approved by ERCOT.

· Other Installed Capability Requirements

· Generating unit installations to which this Standard applies shall have and maintain the following capability: 

· Over-excitation limiters shall be provided and coordinated with the thermal capability of the generator field winding and protective relays in order to permit short-term reactive capability that allows at least 80% of the unit design standard (ANSI C50.13-1989), as follows: 

Time (seconds)

10
30
60
120

Field Voltage %
208
146
125
112

After allowing temporary field current overload, the limiter shall operate through the automatic AC voltage regulator to reduce field current to the continuous rating.  Return to normal AC voltage regulation after current reduction shall be automatic.  The over-excitation limiter shall be coordinated with the over-excitation protection so that over-excitation protection only operates for failure of the voltage regulator/limiter.

· Under-excitation limiters shall be provided and coordinated with loss-of-field protection to eliminate unnecessary generating unit disconnection as a result of operator error or equipment misoperation.

Operating Requirements

· All generating 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).

· At all times a generating 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. 

· Each generating unit shall be operated with any automatic voltage regulator (AVR) set to regulate generator terminal voltage and any power system stabilizers (PSS) in use unless specifically permitted to operate otherwise by ERCOT.

· 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. 

Information Supply Requirements 

· Unit AVR and PSS modeling information required in the ERCOT Planning Criteria shall be determined from actual unit testing described in the Operating Guides.  Within 30 days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the TSP.

· When the operating mode of a generating 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.

· Within 30 days of ERCOT’s request, Generation Resources shall provide ERCOT with the operating characteristics of any generating unit’s equipment protective relay system or controls that may respond to temporary excursions in voltage with actions that could lead to tripping of the generating unit.

· Any short-term inability of a generating unit to meet its reactive capability requirements shall be immediately reported to ERCOT and the Transmission Operator.  

· ERCOT and the TSP shall be notified of any equipment changes that affect the reactive capability of an operating generating unit no less than 60 days prior to implementation of the changes, and any such changes that decrease the reactive capability of the generating unit below the required level must be approved by ERCOT prior to implementation. 

· High reactive loading and reactive oscillations on generation units should be immediately communicated to the QSE, the Transmission Operator, and ERCOT.

· The tripping off line of a generating unit due to voltage or reactive problems should be immediately reported to ERCOT, the Transmission Operator, and the QSE.

GENERATOR AND QSE COMPLIANCE MONITORING

· Generation Resources shall conduct generating unit reactive capability tests as specified in ERCOT Protocols and Operating Guides.  Test results shall be reported to ERCOT who shall forward them to the TSPs.  If reactive output of the generating units is limited by transmission system conditions during the tests, this shall be noted on the test report.

· Failure of a generating unit 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.

· If a Generating 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.

· 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.

TDSP REQUIREMENTS

Application

· Each TSP and DSP must meet the requirements specified herein, or at their option, meet alternative requirements specifically approved by ERCOT.  Such alternative requirements may include requirements for aggregated groups of facilities.  

· This Standard is not intended to apply to retail customers (including any load served by an REP or load not served from the ERCOT transmission grid), since their reactive power supply requirements are addressed in other documents, including tariffs.

Installed Capability Requirements 

· 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.

· 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. 

· The ERCOT Planning Criteria shall require voltage stability margin sufficient to maintain post-transient voltage stability within a defined importing (load) area under the following study conditions:

· Peak load conditions, with import to the area increased by 5% of the forecasted area load, and NERC Category A or B operating conditions (see NERC Table I in ERCOT Planning Criteria); and

· Peak load conditions, with import to the area increased by 2.5% of the forecasted area load, and NERC Category C operating conditions;  

Operating Requirements 

· The operation of all reactive power devices under the control of a Transmission Operator or a QSE will be coordinated under the direction of ERCOT to maintain transmission voltage levels established by ERCOT.  Static reactive devices will be managed to ensure that adequate dynamic reactive reserves are maintained at all times. 
· The Transmission Operator, under ERCOT direction, is responsible for monitoring and ensuring that all generator dynamic reactive sources in a local area are deployed in approximate proportion to their respective installed reactive capability requirements

Information Supply Requirements

· Any short-term inability to meet these minimum reactive requirements shall be immediately reported to ERCOT by way of the Transmission Operator.  
· Any long-term changes to the reactive capability must be provided by the facility owner to ERCOT, as-planned at least 30 days prior to implementation and as-built no later than 30 days after implementation, as changes or upgrades are made during the life of the reactive power facilities.

TDSP COMPLIANCE MONITORING

DSP compliance monitoring

· 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 these requirements.   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. 

· 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. 

· 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.
TSP compliance monitoring

· 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.
· 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.

ERCOT REQUIREMENTS
· ERCOT shall specify voltage levels that are to be maintained on the transmission system.
· 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.
· ERCOT (Regional Planning Groups or Transmission Planning) shall determine and demonstrate the need for any static and/or dynamic reactive power capability in excess of the explicit requirements of this Standard that is necessary to ensure compliance with the ERCOT Planning Criteria, and ERCOT (Transmission Planning) shall establish specific DSP and/or TSP responsibility for any associated facility additions.

· 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.






















