TAC Report

	NOGRR Number
	174
	NOGRR Title
	AVR and PSS Testing Requirements

	Date of Decision
	July 26, 2018

	Action
	Recommended Approval

	Timeline 
	Normal

	Proposed Effective Date
	Upon system implementation:  Paragraphs (2)(a), (4), and (5) of Section 2.2.5; and paragraph (7)(a) of Section 2.2.6

September 1, 2018:  All remaining paragraphs

	Priority and Rank Assigned
	Priority – 2018; Rank – 210 

	Guide Sections Requiring Revision 
	2.2.5, Automatic Voltage Regulators

2.2.6, Power System Stabilizers

	Related Documents Requiring Revision/Revision Requests
	None



	Revision Description
	This Nodal Operating Guide Revision Request (NOGRR) harmonizes the ERCOT Automatic Voltage Regulator (AVR) and Power System Stabilizer (PSS) testing requirements with the recently approved North American Electric Reliability Corporation (NERC) Standard MOD-026-1, Verification of Models and Data for Generator Excitation Control System or Plant Volt/Var Control Functions.

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	This NOGRR eliminates the need for duplicative testing by Generation Resources and Intermittent Renewable Resources (IRRs) to comply with both ERCOT and NERC requirements.  Duplicative testing could result in significant costs to Resource Entities due to the need for operating in out of the market conditions to complete testing.

	ROS Decision
	On 1/11/18, ROS voted unanimously to table NOGRR174 and refer the issue to the Dynamic Working Group (DWG) and the Operations Working Group (OWG).  All Market Segments were present for the vote.

On 5/3/18, ROS voted unanimously to recommend approval of NOGRR174 as revised by ROS.  All Market Segments were present for the vote.

On 6/7/18, ROS voted unanimously to endorse and forward to TAC the 5/3/18 ROS Report, as amended by the 6/6/18 STEC comments as revised by ROS, and the Impact Analysis for NOGRR174, with a recommended priority of 2018 and a rank of 210.  All Market Segments were present for the vote.

	Summary of ROS Discussion
	On 1/11/18, participants discussed that the Performance, Disturbance, Compliance Working Group (PDCWG) vetted NOGRR174 during its development, and requested further review by DWG and OWG.  

On 5/3/18, participants reviewed proposed language revisions as discussed by PDCWG and OWG.

On 6/7/18, participants discussed the 6/6/18 STEC comments and debated the applicability of the phrase “knowingly modified”; the effect of vendor timelines on Entities’ ability to conduct and report testing; and whether the 6/6/18 STEC comments would be more suitable as a separate NOGRR.

	TAC Decision
	On 7/26/18, TAC voted unanimously to recommend approval of NOGRR174 as recommended by ROS in the 6/7/18 ROS Report with a recommended effective date of upon system implementation for paragraphs (2)(a), (4), and (5) of Section 2.2.5 and paragraph (7)(a) of Section 2.2.6; and September 1, 2018 for all remaining Sections.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 7/26/18, some participants requested that the parts of NOGRR174 that were not dependent upon system changes be effective as soon as possible to allow for alignment with NERC Standard MOD-026-1.  

	ERCOT Opinion
	ERCOT supports approval of NOGRR174 as it harmonizes AVR and PSS testing requirements with NERC Standard MOD-026-1.


	Sponsor

	Name
	Brenda Hampton

	E-mail Address
	brenda.hampton@vistraenergy.com

	Company
	Luminant Generation Company LLC

	Phone Number
	214-875-8425

	Cell Number
	314-809-7065

	Market Segment
	Independent Generator


	Market Rules Staff Contact

	Name
	Brittney Albracht

	E-Mail Address
	Brittney.Albracht@ercot.com 

	Phone Number
	512-225-7027


	Comments Received

	Comment Author
	Comment Summary

	STEC 060618
	Proposed expanding the timeline requirement from 30 days to 180 days to perform an AVR test on knowingly modified equipment characteristics

	PRS 061418
	Endorsed the ROS recommended priority of 2018 and rank of 210 for NOGRR174


	Market Rules Notes


Please note administrative changes have been made below and authored as "ERCOT Market Rules".
	Proposed Guide Language


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 (VSS) 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 Market Information System (MIS) Secure Area or to the Resource Asset Registration Form respectively.
(b)
All devices included in the AVR control system including but not limited to synchronous condensers, static VAr compensators (SVCs), 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 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.
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 to the Resource Asset Registration Form 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.
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