Section 3:  Operational Interfaces


	OGRR Number
	
	OGRR Title
	Voltage Ride-Through (VRT) Requirement

	Date Posted
	


	Operating Guides (OG) Section(s) Requiring Revision (Include Section No. and Title)
	3.1.4 Power Generation Companies

3.1.4.1 PGC Data Reporting

3.1.4.6 Protective Relaying Requirement

	Protocol Section(s) Requiring Revision, if any
	None

	Requested Resolution (Normal or Urgent, and justification for Urgent status)
	

	Revision Description
	Requirement for VRT capability for all new generating units

	Reason for Revision
	· Passing of FERC 661A, Eminent NERC Standard drafting process takes time

· Although wind manufacturers are adding VRT capability to new designs, we must proceed before NERC due to large amounts of proposed wind generation next year and next few years in ERCOT that could pose a reliability threat in the event of voltage excursions 
· Concern of sudden voltage changes causing tripping of units without VRT capability 
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	2
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	3
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	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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	Market Segment
	


	Market Rules Staff Contact

	Name
	

	E-Mail Address
	

	Phone Number
	


	Proposed Guide Language Revision


3.1.4
Power Generation Companies

This Section defines the minimum requirements for the integration of generation facilities greater than 10 MW into the ERCOT System.

A generation facility shall be defined as any individual generating unit at a plant location that supplies energy to the ERCOT System.

Each generation facility shall meet the following general requirements in order to integrate into the ERCOT System.  

· Physically located in the ERCOT Control Area, 

· Represented by a QSE represented PGC, or directly by a QSE.  

A QSE shall be the reporting Entity for a PGC and shall communicate with both ERCOT Control Area Authority and the TDSP maintaining the PGCs connection.

The QSE reporting for a PGC or a generation facility shall provide the following telemeter quantities for generation facilities greater than 10 MW to ERCOT Control Area Authority:

· Generator megawatts, 

· Generator megavars,

· Generator energy (megawatt-hours),

· Substation equipment status, and 

· Voltage where the facility connects to the Transmission Grid 

· The directly connected TDSP may obtain any required data from ERCOT.

These quantities are fully described in Operating Guide 2.

The PGCs reporting QSE shall provide a separate, dedicated and reliable communications voice channel to each of ERCOT Control Area Authority and the directly connected TDSP and reliable data communications to both ERCOT Control Area Authority and the directly-connected TDSP.

The PGCs reporting QSE shall, as a minimum, provide adequate modeling information, as follows:

· Machine impedance and characteristics,

· Excitation system data, governor system constants,

· Transformer impedance, and

· Other relevant information.

This information is necessary to support ERCOT and TDSP’s ability to perform operational and planning studies such as:

· Transient and Dynamic Stability

· Short Circuit

· Load Flow

· Reliability Evaluations

When in operation, the generation facility greater than 10 MW shall be staffed or monitored 24 hours per day, by personnel capable of making operating decisions and possessing the ability to control the generation facility output when requested by the representing QSE or the directly connected TDSP during Black Start procedures.

The generation facility shall perform maintenance, start-up, and operation in a reliable and safe manner consistent with Good Utility Practices.  

The generation facility shall implement the following in a reliable and safe manner and in accordance with the switching procedure of the directly connected TDSP:

· Synchronizing of the generation to the ERCOT System,

· Transmission switchyard switching or clearances.

The operation of a generation facility shall conform to the requirements of ERCOT or NERC Operating Criteria, Guide, or Standard.

The generating facility licensed by a federal regulatory agency shall, through its QSE representative, provide any applicable grid interconnection and performance licensing requirements to ERCOT and the TDSP to which the licensee is connected.  

The TDSP is obligated to incorporate any such licensing requirements into its planning and operations, and the ERCOT Control Area authority shall support such requirements. Both ERCOT and the TDSP will create necessary procedures for satisfying these requirements. Such procedures will include provisions to notify the facility licensee through its QSE of any requirements that cannot be satisfied.

Any proposal for revision of this Operating Guide and the procedures incorporating the licensee requirements that would diminish the obligation or ability of ERCOT or the TDSP to support these requirements shall be provided to the licensee through its QSE to afford it an opportunity for review and response. Any such proposal that is approved, as a result of which the licensee is required to implement changes to meet its license requirements or to seek amendment to its license, shall become effective no sooner than 6 months following the approval.  

3.1.4.1
PGC Data Reporting

The PGC’s reporting QSE shall provide the following information to ERCOT Control Area Authority at the times specified:

	TIME
	INFORMATION

	Every 10 seconds
	· Generation net MW output

· Generation net MVAR

· Status of switching devices in switchyard

· Generating unit breaker status

· Generating unit High Operating Limit

· Generating unit Low Operating Limit

	Daily
	· Planned unit status,

· Planned unit capability (both hourly and daily), 

· Fuel limitations.

The reporting Entity will promptly report this condition to ERCOT Control Area Authority

	Annually
	· Seasonal capability where applicable,

· Planned maintenance schedules.  

This information shall be updated when it changes. 

	Upon request
	· Fuel capability as described in Section 6.2.7, Unit Alternative Fuel Capability Operating Guide Form, in conjunction with an Operating Condition Notice, Alert, Advisory, or Emergency Notice,


Each generator at a generation facility shall have its turbine’s automatic speed governor in service when the generator is   in normal operation.  Testing and regulation performance of the speed governor shall be in accordance with Section 2.2.5, Turbine Speed Governors, of these Operating Guides.  The generator operator is required to notify the ERCOT Control Area Authority, through its QSE, if the operation of speed governors is impaired.

Each generation facility providing an Ancillary Service shall provide output consistent with the requirements of that Ancillary Service and ERCOT instructions.

In the event of an ERCOT declared Emergency, ERCOT may require the QSE to notify the generation facility through the reporting Entity and require it to increase or decrease generation or change voltage and reactive requirements in accordance with the Protocols.  The generation facility shall use its best efforts in meeting these required output levels in order that the ERCOT System can maintain safe and reliable operation.

It is the responsibility of all generators to carry an operational share of reactive support to insure adequate and safe Voltage Profiles are maintained in all areas of ERCOT.  To accomplish this, the following requirements shall apply to each generation facility.

· Each generation facility shall have Automatic Voltage Regulators and power system stabilizers in service as defined in Section 3.1.4.5, Automatic Voltage Regulators and Power System Stabilizers, below.

· The generation facility shall be designed and operated consistent with its obligations to supply Voltage Support Service as required in the ERCOT Protocols and ERCOT Control Area Authority Procedures.

· ERCOT has the right and obligation to Dispatch the reactive output (Vars) of each generation facility within its design capability to maintain adequate transmission voltage in ERCOT.

· 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. Changes that decrease the reactive capability of the generating unit below the required level and changes that decrease the VRT capability of the plant must be approved by ERCOT prior to implementation.

· High reactive loading or reactive oscillations on generation units should be communicated to the QSE, the transmission operator, and ERCOT as soon as practicable.

· The tripping off line of a generating unit due to voltage or reactive problems should be reported to ERCOT, the transmission operator, and the QSE as soon as practicable.
Reference:  Protocol Section 6.10.2, General Capacity Testing Requirements (In Part)

QSEs shall provide ERCOT a list identifying each Generation Resource unit that is expected to operate more than one hundred sixty eight (168) hours in a Season as a provider of energy and/or Ancillary Services.  ERCOT shall evaluate, during each Season of expected operation, the Net Dependable Capability of each unit expected to operate more than one hundred sixty eight (168) hours during that Season, except for any Generation Resources used solely for energy services and whose capacity is less than ten (10) MW.  Prior to the beginning of each Season, QSEs shall identify the Generation Resources to be tested during the Season and the specific week of the test if known.  This schedule may be modified by the QSE (including retests) during the Season.  QSEs not identifying a specific week for a Generation Resource unit test must test the unit within the first one hundred sixty eight (168) hours of run time during the Season or operate with a Net Dependable Capability equal to the highest integrated hourly MWh output demonstrated during the first one hundred sixty eight (168) hours of run time.  QSEs do not have to bring units On-line or shut down solely for the purpose of the seasonal verification.  Any unit for which the QSE desires qualification to provide Ancillary Services shall have its Net Dependable Capability verified prior to providing services using the Generation Resource unit even if it fits the less than one hundred sixty eight (168) hour or small capacity exception.  The capability of hydro units operating in the synchronous condenser fast response mode to provide hydro Responsive Reserve shall be evaluated by Season.

Load acting as a Resource to provide Ancillary Services shall have its telemetry attributes verified by ERCOT annually.  In addition, once every two (2) years, any LaaR providing Responsive Reserve Service shall test the under frequency relay or the output from the solid-state switch, whichever applies, for correct operation.  However, if the Load’s performance has been verified through response to an actual event, the data from the event can be used to meet the annual telemetry verification requirement for that year and/or the biennial relay testing requirement…
3.1.4.2
Enforcement Of Unit Capability Testing Requirement

In the event that a QSE fails to meet the Protocol requirements requiring seasonal unit capability testing, ERCOT shall provide this QSE with notice of its failure to meet the Protocols.  This notice shall be sent to the primary contact of the QSE representing the generating unit via both EMAIL and surface mail.  In addition to this written notice ERCOT shall make a reasonable effort to notify the QSE via telephone.

ERCOT shall allow the QSE three (3) days to correct the omission by submitting the ERCOT approved test results as required by these guides
.   If the generating unit in question is operated during these three days, and no test results are provided to ERCOT, then the QSE shall be disqualified from provision of Ancillary Services.
If the generating unit is not operated and included in a QSE Resource Plan after the notification of the protocols violation, then ERCOT shall not disqualify the A/S provider unless/until the unit is operated and included in a Resource Plan that might be depended upon for Ancillary Services.  

3.1.4.3
Unit Reactive Capability Testing

Reference:  Protocol, Section 6.10.3.5, Reactive Supply from Generation Resources required to provide VSS
 (1)
The Generation Entity must verify and maintain its stated Reactive Power capability for each of its Generation Resources required to provide VSS, as required by the Operating Guides.  Generation Resources required to provide VSS 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 capability of all Generation Resources required to provide VSS.  Reactive capability tests will be 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 Entity is not obligated to place Generation Resources required to provide VSS On-line solely for testing.  The reactive capability 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 or above ninety-five percent (95%) of the most currently tested net dependable megawatt capability, insofar as system voltage conditions and other factors will allow.  The Generation Resource required to provide VSS 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 a typical output for that condition, 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 (5) years.  The AVR tests are run at a time agreed on in advance by the Generation Entity, its QSE, the applicable TDSP, and ERCOT.

3.1.4.3.1
Corrected Unit Reactive Limits (CURL)

The reactive capability curve for each unit on the ERCOT System shall be submitted to ERCOT containing the most limiting elements for the leading and lagging reactive output. The limiting factors such as under-excitation limiters, over-excitation limiters, ambient temperature limitations across the MW range of the unit at the unit terminals or any other factor that limits the reactive output of the unit and is verifiable through engineering calculations or testing may be produced on the corrected reactive capability curve. The corrected reactive capability curve establishes the CURL at the unit terminals that ERCOT Planning and ERCOT Operations will use for their studies. ERCOT Operations, after reviewing the updated curves and checking them for reasonableness, will forward copies to the Steady State Working Group, for use in modeling such capability in the ERCOT transmission planning cases. If ERCOT finds the submitted CURL unreasonable, ERCOT will follow the “ERCOT Implementation” section of this procedure. The reactive capability represented in the CURL will be used in operation and planning studies.  For all intents and purposes this new curve would take the place of the original manufacturer’s unit reactive capability curve.

3.1.4.3.2
Non-Coordinated Testing

The QSE representing the generating unit shall give ERCOT at least two hours advance notice prior to the start of the test.  ERCOT retains the right to cancel the reactive test if ERCOT believes, in its sole judgment, that conducting the test at the requested time could jeopardize the reliability of the ERCOT System.  For example, ERCOT can cancel a requested leading capability test during a time when system voltages are low or expected to be low due to factors such as high import power levels, transmission line outages, capacitor bank outages, or generating unit outages or exciter limitations.

Tests to verify maximum lagging reactive capability shall be conducted during times when ERCOT System Loads are high, such as summer season afternoons when ambient temperatures exceed 90F, but not necessarily at the time of system peak.  Units being tested shall be operating at or above 95% of net dependable real power (MW) output.

Tests to verify maximum leading reactive capability shall be conducted during times when ERCOT System Loads are low, such as off-peak hours during the spring season.  Units being tested shall be operating at a real power (MW) output representative of its usual loading during such light Load periods.

The PGC shall measure the tested reactive capability at the generator terminals minus the auxiliary reactive consumption.  Additionally, the tested reactive capability shall be measured at the high side of the generator step up transformer if metering is available. If metering is not available at the high side, the PGC shall calculate the reactive capability at the high side using the method specified in the appendix of the Biennial Unit Reactive Limits (Lead and Lag) Verification form located in Section 6.2.3 of these Operating Guides.  Both high side and generator terminal values are required on the form for proper submittal of the test results.

The QSE representing a generating unit shall be responsible for scheduling reactive verification Tests in accordance with the conditions outlined above.

ERCOT shall have the option to waive the requirement to test and verify the maximum leading reactive capability of any generating unit that seldom runs during such light Load periods.  The granting of such a waiver is at ERCOT’s sole discretion, and any such waiver shall be effective for two years.

The minimum duration for any reactive verification test, leading or lagging, is fifteen minutes.  The corrected curves (“CURL”) should be posted in the PGC’s control room, where the tests are conducted, at the QSE’s Real Time/generation dispatch desk, and copies should be provided to ERCOT Operations. During any test, the unit must maintain its generator cooling system at normal operating level.  Tests will be conducted to produce MVARs at a level not less than 90% of the amount indicated by the existing reactive capability curve (original manufacturer’s unit reactive capability curve, or the most recent CURL).

The QSE representing a generating unit shall be responsible for the timely and accurate reporting of test results to ERCOT.  The QSE representing a generating unit shall be responsible for the timely submittal to ERCOT of an updated CURL reflecting any known changes in the reactive output of the unit.  All required data fields on the Biennial Unit Reactive Limits (Lead and Lag) Verification form must be properly completed for a valid test to be considered valid.

3.1.4.3.3
Coordinated Testing

Coordinated Testing is the testing of a generator’s reactive capability to verify the generating unit’s most current CURL. The verification test will be a coordinated effort between the PGC, the PGC’s QSE, the TO which the PGC is connected, and ERCOT Operations.  Coordinated Testing is at the option of the PGC or can be ordered by ERCOT if a retest is required for an established non-valid test performed using the NCTP.

The PGC requesting to perform a coordinated test will provide ERCOT Operations Engineering Support and the TO with a minimum of 48 hours notice of the proposed test date. Requests shall be made weekdays between 8 AM to 5 PM excluding recognized ERCOT holidays.  Upon receipt of a request for test, ERCOT Operations Engineering Support and the TO will evaluate the expected conditions and determine whether transmission system conditions conducive to a valid test can be created through coordinated network switching, modification of the generation reactive Dispatch of nearby generating units, or by some other means.  Having established that suitable transmission system conditions exist or can be created, ERCOT Operations Engineering Support and the TO shall provide the PGC and the QSE a concurrence of the test time and date or a rejection of the test time and date within 24 hours of the receipt of the request.

The coordinated test shall begin and end within the ERCOT Operations Engineer’s standard work day (nominally 8 AM to 5 PM).  Since leading tests will often occur in off-peak periods, the coordinated leading test shall begin and end at times agreed upon by ERCOT, the TO, QSE and PGC. The minimum duration for any reactive verification test, leading or lagging, is fifteen minutes.  The corrected curves (“CURL”) should be posted in the PGC’s control room, where the tests are conducted, at the QSE’s Real Time/generation Dispatch desk, and copies should be provided to ERCOT Operations. The testing period shall be scheduled such that adequate time is given for any transmission switching that may be performed to accommodate adequate system conditions for the appropriate reactive test. During the test, the QSE Operator shall be in communication with the TO in order to coordinate the reactive output of adjacent units, capacitor switching, reactor switching, and any other activity needed to perform the scheduled reactive test accurately.

LAGGING REACTIVE TESTS

Generating units shall be tested to verify lagging reactive capability at or above 95% of net dependable real power (MW) output as indicated on the CURL. It is during times when ERCOT System Loads are high and transmission system voltages are relatively low (such as summer season afternoons when ambient temperatures exceed 90F) that maximum lagging capability is most likely to be needed.  The transmission voltage at the switchyard to which the generating unit is connected should be at or below the ERCOT currently scheduled voltage prior to starting the test. All efforts should be made to maintain the ERCOT Voltage Profile during the test, but this may be varied at ERCOT’s discretion.

LEADING REACTIVE TESTS

Generating units shall be tested to verify leading reactive capability at a MW loading level representative of expected generating unit MW loading during minimum Load conditions as indicated on the CURL.  It is during times when ERCOT System Loads are light and transmission system voltages are relatively high (such as off-peak hours during the spring season) that maximum leading capability is most likely to be needed.  The transmission voltage at the switchyard to which the generating unit is connected should be at or above the ERCOT currently scheduled voltage prior to starting the test.  All efforts should be made to maintain the ERCOT Voltage Profile during the test, but this may be varied at ERCOT’s discretion.  At ERCOT’s sole discretion, the requirement to test leading capability may be waived for peaking generating units which seldom, if ever, run during light Load conditions.

The PGC shall measure the tested reactive capability at the generator terminals.  The reading recorded shall represent the net MVAR output of the generator and shall have the unit’s auxiliary reactive consumption deducted from the generator’s gross reactive output at the machine’s terminals.  Additionally, the tested reactive capability shall be measured at the high side of the generator step up transformer if metering is available.  If metering is not available at the high side, the PGC shall calculate the reactive capability at the high side using the method specified in the appendix of the Biennial Unit Reactive Limits (Lead and Lag) Verification form located in Section 6.2.3 of these Operating Guides.  Both high side and generator terminal values are required on the form for proper submittal of the test results.

The QSE representing a generating unit shall be responsible for scheduling reactive tests in accordance with the conditions outlined above, and for the timely and accurate reporting of test results to ERCOT.  All test documents shall be submitted by the PGC’s QSE.  All required data fields on the Biennial Unit Reactive Limits (Lead and Lag) Verification form must be present for a valid test.

3.1.4.3.4
ERCOT Implementation

Reactive test results shall be reviewed by ERCOT staff to determine the accuracy and consistency of the test data provided, and to determine the appropriateness of unit loading and system conditions during the test.  In the event of significant discrepancies, ERCOT shall have the right to order a re-test of the unit.

Reactive test results shall be reviewed by ERCOT staff to determine if test results fall within 90% of CURL expectation.  If test results are less than 90% of CURL expectation, ERCOT shall have the right to either order the PGC to produce a new CURL, or to order a re-test of the unit.

Reactive test results shall be reviewed by ERCOT staff against the most recent CURL for the unit.  If unit reactive capability appears to be inappropriately limited by unit controls or relays, ERCOT staff shall contact the PGC and attempt to resolve the discrepancy.  ERCOT shall have the right to order the PGC to produce a new CURL that reflects current operating limits.

CURL data validated by test, and any new CURL produced by a PGC in response to new operating limits, shall be implemented by ERCOT staff in its Operational Model within two weeks of receipt and resolution of the data.  As soon as practicable thereafter, ERCOT staff will provide such data to the ERCOT Steady State Working Group for implementation in the planning model.

3.1.4.3.5
Enforcement of Unit Reactive Capability Testing

Details of the enforcement for reactive capability testing can be found in the Compliance Template located on the ERCOT Compliance Web Page.

3.1.4.4
Enforcement Of AVR Testing

In the event that a QSE fails to meet the Protocol requirements requiring AVR testing, ERCOT shall provide this QSE with notice of its failure to meet the Protocols.  This notice shall be sent to the primary contact of the QSE representing the generating unit via both EMAIL and surface mail.  In addition to this written notice ERCOT shall make a reasonable effort to notify the QSE via telephone. ERCOT shall also provide notice directly to the primary contact for the Generation Resource Entity.

If a satisfactory reply, as determined by ERCOT, is not received from the Generation Entity, or its QSE within 30 days of their receipt of written notification, ERCOT shall notify the PUC Market Oversight Division of the Generation Resource Entity’s failure to comply with the Protocols.

3.1.4.5
Automatic Voltage Regulators and Power System Stabilizers

Generator Automatic Voltage Regulators and power system stabilizers will be kept in service whenever possible.  Generation Entities shall notify their QSE, who in turn will promptly notify the ERCOT Control Area Authority by telephone of the circumstances, when a voltage regulator or stabilizer is unavailable due to maintenance or failure and when it is returned to normal operation.
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 thirty (30) days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the TSP.

3.1.4.6
Protective Relaying and Voltage Ride-Through (VRT) Requirement

The Facility’s generation machine characteristics and plant design shall incorporate the under-frequency firm Load shedding philosophy and criteria defined in Operating Guide 2.9. Requirements for Under-Frequency Relaying.  Inherent in this philosophy is the idea that all generators remain on line until all three steps of firm Load shedding have been executed.  In addition, Generation Resources must remain connected to the transmission system during the following operating conditions:

· Generator terminal voltages are within five percent (5%) of the rated design voltage and volts per hertz are less than one hundred five percent (105%) of generator rated design voltage and frequency;
· Generator terminal voltage deviations exceed five percent (5%) but are within ten percent (10%) of the rated design voltage and persist for less than 10.0 seconds;

· Generator volts per hertz conditions are less than one hundred sixteen percent (116%) of generator rated design voltage and frequency and last for less than 1.5 seconds;
· Generation Resources are required to remain in-service during all transmission faults with normal clearing (no more than 9 cycles) in accordance with Figure 1.  Faults on individual phases with delayed clearing may result in phase voltages outside this boundary but plant is required to remain connected and recover within the Voltage Recovery Boundary of Figure 1. 

· Generation Resources shall remain interconnected during three-phase faults on the transmission system for a voltage level as low as zero volts with a duration no more than 9 cycles, as measured at the transmission voltage side of the GSU as shown in Figure 1.

· This requirement does not apply to faults that would occur between the generator terminals and the transmission voltage side of the GSU or when clearing the fault effectively disconnects the generator from the system.

· Generation Resources may be tripped after the fault period if this action is intended as part of a special protection system.

· Generation Resources may meet the VRT requirements of Figure 1 by the performance of the generators or by installing additional equipment (e.g., Static VAr Compensator) within the generating plant or by a combination of generator performance and additional equipment.

· Existing individual generator units that are, or have been, interconnected to the network at the same location at the effective date of this revision are exempt from meeting the requirements of Figure 1 for the remaining life of the existing generation equipment. Existing individual generator units that are replaced are required to meet the requirements of Figure 1.

· Existing individual generator units that meet the requirements of Figure 1 at the effective date of this revision shall continue to meet the requirements of Figure 1 for the remaining life of the existing generation equipment.
· Normal communication status will be assumed.
· 
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 Figure 1:  Voltage Ride-Through Boundaries For Generating Units

The generation Facility shall have protective relaying necessary to protect its equipment from abnormal conditions as well as to be consistent with protective relaying criteria as described in Operating Guide Section 7.2: System Protective Relaying.

Within thirty (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.

Generating Resources required to provide VSS shall have and maintain the following capability:
(1)
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 eighty percent (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.

(2)
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.

3.1.4.7
Outages

Forced Outages

The Control Area Authority shall be advised via telemetry of all Forced Outages of ANY Resource capability within one minute.

Sabotage Information Exchange

A PGC or any ERCOT Entity shall inform the ERCOT operator when:

· It is suspected or identified that multi-site sabotage has occurred

· It is suspected or identified that a single-site sabotage of a critical facility has occurred










� Note that it is allowed by these guides and Protocols for the QSE to submit the maximum generation within a 168 hour period and submit without any special testing effort.  A form is provided within these guides for submission of test results. 
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