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2.2.5

Automatic Voltage Regulators 

(1)
A Resource Entity shall immediately notify its QSE and its interconnecting TO of any change in Automatic Voltage Regulator (AVR) status (i.e., AVR unavailability due to maintenance or failure and when the AVR returns to normal operation).  A QSE shall immediately notify ERCOT of any change in AVR status and shall supply AVR status logs to ERCOT upon request per Protocol Section 6.5.5.1, Changes in Resource Status.

(2)
Resource Entities shall conduct tests for the purpose of model verification on AVRs or verify AVR performance through comparison with operational data a minimum of every ten calendar years.  All new Generation Resources shall conduct an AVR test as prescribed in paragraph (4) of Protocol Section 8.1.1.2.1.4, Voltage Support Service Qualification, within five years of the initial AVR test approved as part of the commissioning process.  All subsequent tests shall be conducted on a ten year cycle.  Additionally, if equipment characteristics are knowingly modified, an AVR test shall be conducted within 120 days of the modification.  Industry accepted testing techniques shall be used for testing, measuring and calculating the modeling parameters.  The test report must list the test(s) conducted or include the operational data used to verify the modeling parameters.  Any models created from the test data must be a standard Power System Simulator for Engineering (PSS/E) dynamic model or ERCOT and Transmission Service Provider (TSP) approved user written model.

(a)       Resource Entities will provide the test data or verified dynamic models to ERCOT by submittal to the Net Dependable Capability and Reactive Capability (NDCRC) application located on the MIS Secure Area or by updating its Resource Registration information respectively.
(b)
All devices included in the AVR control system including but not limited to synchronous condensers, static VAr compensators, static synchronous compensators (STATCOMs), and switchable shunt reactive devices required to meet Protocol Section 3.15, Voltage Support, shall be included in the AVR test and set to regulate the transmission level voltage at the Point of Interconnection (POI).
	[NOGRR204:  Replace paragraph (2) above with the following upon system implementation of NPRR989:]
(2)
Resource Entities shall conduct tests for the purpose of model verification on AVRs or verify AVR performance through comparison with operational data a minimum of every ten calendar years.  All new Generation Resources and Energy Storage Resources (ESRs) shall conduct an AVR test as prescribed in paragraph (4) of Protocol Section 8.1.1.2.1.4, Voltage Support Service Qualification, within five years of the initial AVR test approved as part of the commissioning process.  All subsequent tests shall be conducted on a ten year cycle.  Additionally, if equipment characteristics are knowingly modified, an AVR test shall be conducted within 120 days of the modification.  Industry accepted testing techniques shall be used for testing, measuring and calculating the modeling parameters.  The test report must list the test(s) conducted or include the operational data used to verify the modeling parameters.  Any models created from the test data must be a standard Power System Simulator for Engineering (PSS/E) dynamic model or ERCOT and Transmission Service Provider (TSP) approved user written model.

(a)       Resource Entities will provide the test data or verified dynamic models to ERCOT by submittal to the Net Dependable Capability and Reactive Capability (NDCRC) application located on the MIS Secure Area or by updating its Resource Registration information respectively.
(b)
All devices included in the AVR control system including but not limited to synchronous condensers, static VAr compensators, static synchronous compensators (STATCOMs), and switchable shunt reactive devices required to meet Protocol Section 3.15, Voltage Support, shall be included in the AVR test and set to regulate the transmission level voltage at the Point of Interconnection (POI).


(3)
Resource Entities shall verify excitation systems model data upon initial installation, within 120 days of performance modifications, and a minimum of ten calendar years thereafter. 

(4)
An exemption may be granted for the testing requirements listed in paragraphs (2) and (3) above if the Resource on which the AVR or excitation system is installed has an Annual Net Capacity Factor (ANCF) of 5% or less over the most recent three calendar years preceding the planned testing calendar year.  ANCF is calculated as follows:

Annual Total Net Generation in MWHr/(Annual Hours * Average Seasonal Net Max Sustainable Rating) * 100%

Wherein:

Annual Hours = Number of hours in the calendar year being reported.  Hours in mothball or retired status are not included in the hour total;

and

Average Seasonal Net Max Sustainable Rating = Average of the Seasonal Net Max Sustainable ratings submitted via the NDCRC application located on the MIS Secure Area. 

(a)
At the end of this ten year timeframe, the current average three year ANCF (for years eight, nine, and ten) will be examined by ERCOT to determine if the exemption can be declared for the next ten year period. If no longer eligible for exemption based on the ANCF, then model verification must be completed within 365 calendar days of the date the capacity factor exemption expired.  Under certain operating conditions, ERCOT may require a ten year test even if the current average three year ANCF is below the 5% threshold.

(5)
Black Start designated units are not eligible for the ANCF exemption detailed in paragraph (4) above.  If a Resource that had been granted an exemption detailed in paragraph (4) above is accepted for Black Start Service (BSS), the Resource has 365 days from the start date of BSS to submit modeling information detailed in paragraph (2) above.
(6)
Generation Resource AVR modeling information required in the ERCOT Planning Criteria shall be determined from actual Generation Resource testing described in these Operating Guides.  Within 30 days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the TSP.
	[NOGRR204:  Replace paragraph (6) above with the following upon system implementation of NPRR989:]
(6)
Generation Resource or ESR AVR modeling information required in the ERCOT Planning Criteria shall be determined from actual Generation Resource or ESR testing described in these Operating Guides.  Within 30 days of ERCOT’s request, the results of the latest test performed shall be supplied to ERCOT and the TSP.


2.2.6
Power System Stabilizers 

(1)
Generation Resources with Power System Stabilizers (PSSs) shall keep their PSSs in-service (“On” or energized and performing as designed by the manufacturer) unless the PSS is installed but not in service as described in paragraph (4)(a)(ii) below.  When available, the PSS shall be active and responsive at all times the generator is synchronized to the ERCOT Transmission Grid and operating at or above its Low Sustained Limit (LSL).  However, if the PSS of a Generation Resource is set to be active and responsive at a point above the LSL for technical reasons, the Generation Resource may request ERCOT to allow an exception to the requirement that the PSS be active anytime the Generation Resource is at or above its LSL.  In order to obtain the exception, the Generation Resource shall notify ERCOT and provide the necessary technical information to ERCOT to justify a higher activation point for the PSS.

(2)
Resource Entities shall notify their QSEs of any change in PSS status (e.g. PSS unavailability due to maintenance or failure and when the PSS returns to normal operation).  QSEs shall notify ERCOT and the TO at the POI of any change in PSS status and shall supply PSS status logs to ERCOT upon request per Protocol Section 6.5.5.1, Changes in Resource Status. 

(3)
Synchronous Generation Resources greater than 10 MW installed after January 1, 2008 and on or before December 1, 2010 shall install a PSS and place the PSS in service by June 1, 2011.  Synchronous Generation Resources greater than 10 MW installed after December 1, 2010 shall install a PSS and place the PSS in-service prior to the Resource Commissioning Date of the Generation Resource.  The Generation Resource shall establish PSS settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz.  The PSS settings shall be tested and tuned to ensure the PSS has appropriate damping characteristics.  Final PSS settings shall be provided to ERCOT and the TSP within 30 days of the PSS in-service date.  

(4)
Synchronous Generation Resources greater than 10 MW installed before January 1, 2008 are subject to the following requirements:

(a)
All Generation Resources that are in this category shall notify ERCOT and the TSP:

(i)
Whether or not a PSS has been installed; and
(ii)
Whether or not PSS settings have been determined and the PSS has been or will be placed in-service.
(b)
If a PSS was in-service prior to January 1, 2008, the PSS shall remain in-service with the established PSS settings, provided that ERCOT may direct the Generation Resource to modify the settings.  The PSS settings shall be tested and tuned to ensure the PSS has appropriate damping characteristics. 

(c)
If a PSS is newly installed and/or placed in-service the Generation Resource shall establish PSS settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz.  The PSS settings shall be tested and tuned to ensure the PSS has appropriate damping characteristics.  Final PSS settings shall be provided to ERCOT and the TSP within 30 days of the PSS in-service date.

(5)
If an excitation system on a synchronous Generation Resource greater than 10 MW is modified or replaced after January 1, 2008, the Generation Resource shall install a PSS, establish PSS settings to dampen modes with oscillations within the range of 0.2 Hz to 2 Hz, and place the PSS in-service.  The settings shall be tested and tuned to ensure the excitation system has appropriate damping characteristics.  Final PSS settings shall be provided to ERCOT and the TSP within 30 days of the PSS in-service date.

(6)
If it is determined that a change in PSS settings or the addition of a PSS to a synchronous Generation Resource would improve overall system performance, ERCOT shall coordinate with the Generation Resource owner to determine appropriate settings.  Within 180 days of determining appropriate settings, the Generation Resource owner shall revise the PSS setting and/or install the PSS.  Any PSS setting established pursuant to this section shall be established to dampen modes with oscillations as directed by ERCOT and place the PSS in-service.  Final PSS settings shall be provided to ERCOT and the TSP within 30 days of the PSS in-service date. 

(7)
At least every ten calendar years, Resource Entities shall conduct a PSS test or verify PSS performance based on operational data for the purpose of model verification on PSSs.  All new Generation Resources shall conduct a PSS test within five years of the initial PSS test that was approved as part of the commissioning process.  All subsequent tests shall be conducted on a ten year cycle.  Additionally, if PSS equipment characteristics are modified, the Resource Entity shall conduct a performance test within 120 days of the modification.  Industry accepted testing techniques shall be used for testing, measuring and calculating the modeling parameters.  The test report must list the test(s) conducted and include the operational data used to verify the modeling parameters.  Any models created from the test data must be a standard PSS/E dynamic model or ERCOT and TSP approved user written model.  Final PSS settings shall be provided to ERCOT and the TSP within 30 days of the PSS in-service date. 
(a)
Resource Entities will provide the test data or verified dynamic models to ERCOT by submittal to the NDCRC application located on the MIS Secure Area or by updating its Resource Registration information respectively.
(8)
An exemption may be granted for the testing requirements listed above if the Resource on which the PSS is installed has a current ANCF, as calculated per paragraph (4) of Section 2.2.5, Automatic Voltage Regulators, of 5% or less over the most recent three calendar years preceding the planned testing calendar year.  At the end of this ten year timeframe, the current average three year ANCF (for years eight, nine, and ten) will be examined by ERCOT to determine if the exemption can be declared for the next ten year period.  If no longer eligible for the ANCF exemption, then model verification must be completed within 365 calendar days of the date the capacity factor exemption expired.  Under certain operating conditions, ERCOT may require a ten year test even if the current average three year ANCF is below the 5% threshold.
 (9)
The results of PSS tests or PSS performance verification shall be supplied to ERCOT and the TSP within 30 days of a request from ERCOT.
3.3.2.1

Corrected Unit Reactive Limits (CURL)
(1)       A reactive capability curve and associated data for each unit on the ERCOT System shall be submitted to ERCOT through the Market Information System (MIS) Certified Area and must contain 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 shall be updated and provided on the corrected reactive capability curve.  The corrected reactive capability curve establishes the Corrected Unit Reactive Limits (CURL) at the unit terminals that ERCOT Planning and ERCOT Operations, and TSPs will use for their studies.  For Intermittent Renewable Resources (IRRs) the CURL data shall be reported at the low side of the generator step up transformer to the Point of Interconnection (POI).  Resources will provide these updated curves and associated test data to ERCOT by submitting test information to the Net Dependable Capability and Reactive Capability (NDCRC) application located on the MIS Secure Area.  Once approved by ERCOT per Section 3.5, ERCOT Implementation, Resources will provide updated data by submitting changes to the appropriate ERCOT Resource Registration information in accordance with Planning Guide Section 6.8, Resource Registration Procedures.  Prior to including the submitted data into the Network Operations Model, ERCOT will notify the TSP to which the Resource Entity is interconnected that the test data is posted on the MIS Secure Area.  ERCOT and TSPs may review the data and provide any comments within ten Business Days.  ERCOT will include these changes in the future Network Operations Model and forward the changes to the TSPs and the Steady State Working Group (SSWG) for use in their studies.  The CURL should be available in the Resource Entities’ control room where the tests are conducted and at the QSE’s Real-Time generation dispatch desk.  During any test, the Generation Resource must maintain its generator cooling system at normal operating conditions, the automatic voltage regulator in service and all auxiliary equipment in service that is needed for expected normal operation.
	[NOGRR204:  Replace Section 3.3.2.1 above with the following upon system implementation of NPRR989:]

3.3.2.1
Corrected Unit Reactive Limits (CURL)

(1)       A reactive capability curve and associated data for each unit on the ERCOT System shall be submitted to ERCOT through the Market Information System (MIS) Certified Area and must contain 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 shall be updated and provided on the corrected reactive capability curve.  The corrected reactive capability curve establishes the Corrected Unit Reactive Limits (CURL) at the unit terminals that ERCOT Planning and ERCOT Operations, and TSPs will use for their studies.  For Intermittent Renewable Resources (IRRs) and Energy Storage Resources (ESRs) the CURL data shall be reported at the low side of the unit’s step up transformer to the Point of Interconnection (POI).  Resources will provide these updated curves and associated test data to ERCOT by submitting test information to the Net Dependable Capability and Reactive Capability (NDCRC) application located on the MIS Secure Area.  Once approved by ERCOT per Section 3.5, ERCOT Implementation, Resources will provide updated data by submitting changes to the appropriate ERCOT Resource Registration information in accordance with Planning Guide Section 6.8, Resource Registration Procedures.  Prior to including the submitted data into the Network Operations Model, ERCOT will notify the TSP to which the Resource Entity is interconnected that the test data is posted on the MIS Secure Area.  ERCOT and TSPs may review the data and provide any comments within ten Business Days.  ERCOT will include these changes in the future Network Operations Model and forward the changes to the TSPs and the Steady State Working Group (SSWG) for use in their studies.  The CURL should be available in the Resource Entity’s control room where the tests are conducted and at the QSE’s Real-Time Resource dispatch desk.  During any test, the Generation Resource or ESR must maintain its cooling system at normal operating conditions, the Automatic Voltage Regulator in service and all auxiliary equipment in service that is needed for expected normal operation.


3.5
ERCOT Implementation
(1)
Reactive test results shall be reviewed by ERCOT to validate the accuracy and consistency of the test data provided, and to determine the appropriateness of unit loading and system conditions during the test.  ERCOT shall have the right to order a re-test of the unit, if it determines there are significant discrepancies with the test data.

(2)
Reactive test results shall be reviewed by ERCOT to determine if test results met the acceptance criteria of Section 3.3.2.2, Reactive Testing Requirements.  If the test results fail to meet the acceptance criteria of Section 3.3.2.2, ERCOT shall have the right to either order the Resource Entity to produce a new Corrected Unit Reactive Limit (CURL), or to order a re-test of the unit.

(3)
Reactive test results shall be reviewed by ERCOT against the most recent CURL for the unit.  If unit reactive capability appears to fail the acceptance criteria of Section 3.3.2.2, ERCOT shall contact the Resource Entity and attempt to resolve the limitation.  ERCOT shall have the right to order the Resource Entity to produce a new CURL that reflects current operating limits.  

(4)
Any new CURL produced by a Resource Entity in response to new operating limits, shall be submitted by the Resource Entity via the Resource Registration process within four weeks of ERCOT’s approval of the test.  ERCOT will notify Transmission Service Providers (TSPs) after Resource Registration information submittal as described in Section 3.3.2.1, Corrected Unit Reactive Limits (CURL).
�Please note NOGRR210 also proposes revisions to this section.


�Please note that NOGRR196  and NOGRR210 also propose revisions to this section.
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