Board Report

Sierra Club 091123

Noted it largely supports the 9/5/23 Southern Power comments,
9/4/23 Invenergy comments and 9/5/23 NextEra comments on
existing Resources but believes that the June 1, 2026 date is
unreasonable and suggests a date of June 1, 2024 for any Resource
with a signed and executed SGIA of that date or later with a
compliance date of June 1, 2026 for new Resources with the new
IBR standards

NextEra 091323

Proposed revisions to partially conform with the 8/18/23 ERCOT
comments, clarified “behind the meter’ co-located discussion at
ROS, refined the reporting requirements, and incorporated the 9/5/23
GE Vernova comments

RWE 091323

Supported bifurcating NOGRR245 into two NOGRRSs to retain more
IBRs and deliver better ride through performance from existing
Resources; rather than a NOGRR approved with the limited
information available at this time

NextEra 091323

Responded to the 9/6/23 ERCOT comments and requested that the
actual reliability risk and data be fully considered before
implementing a performance-based standard for WGRs that have
been reliably serving Texans for many years

Siemens Gamesa
Renewable Energy
092223

Raised objections to retroactively applying new standard
requirements and provided a preliminary assessment of Siemens
Gamesa Renewable Energy’s legacy turbines ability to meet the
proposed requirements reflected in the 8/18/23 ERCOT comments

ERCOT 092423

Requested NOGRR245 be tabled to provide ERCOT sufficient time
to update the Impact Analysis and gather information from Resource
Entities and OEMs

Avangrid Renewables
092523

Supported 9/13/23 NextEra comments incorporated into the 9/14/23
ROS Report and suggested bifurcating the issues in NOGRR245 to
separately address requirements for existing and new IBRs

ERCOT 092923

Provided information contained in the ERCOT-issued requests for
information sent to Resource Entities and questions submitted to
OEMs on September 27, 2023

Tesla 101623

Supported NOGRR245 as recommended for approval by ROS in the
9/14/23 ROS Report

ERCOT 102323

Proposed alternative schedule for developing an Impact Analysis
and noted ERCOT intended to complete the Impact Analysis prior to
the December 4, 2023 TAC meeting

Advanced Power
Alliance 102323

Noted concerns and questions related to ERCOT’s 9/29/23 RFI to
IBR owners and questions issued by ERCOT to OEMs

Siemens Gamesa
Renewable Energy
103023

Provided a summary of WGRs on the ERCOT System manufactured
by Siemens Gamesa and its comments in response to ERCOT’s
9/29/23 RFI
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Vestas 110123

Presented Vesta’s findings from the evaluation of its turbines’ ability
to meet the NOGRR245 requirements as outlined in ERCOT’s
9/29/23 RFI

GE Vernova 110723

Presented results from its preliminary assessment of its wind
turbines’ ability to meet the NOGRR245 requirements as outlined in
ERCOT’s 9/29/23 RFI

ERCOT 120223

Summarized the 12/2/23 Revised Impact Analysis and highlighted
ERCOT’s concern that NOGRR245 as recommended for approval by
ROS in the 9/14/23 ROS Report prioritizes commercial consideration
over reliability impacts

ERCOT 010824

Reiterated ERCOT’s concerns with NOGRR245 as recommended
for approval by ROS in the 9/14/23 ROS Report, proposed language
revisions restoring key elements intended to mitigate reliability risk
while accounting for technical feasibility based on information
received from OEMs and Resource Entities in response to ERCOT’s
9/29/23 RFI

Texas RE 011124

Encouraged ERCOT stakeholders to move forward with enhancing
the reliability and security of the ERCOT System by adopting
improved IBR ride through standards along the lines of the 1/8/24
ERCOT comments as soon as possible

GE Vernova 011924

Proposed revisions modifying language in the 1/8/24 ERCOT
comments reinstating a specific frequency ride-through exception,
eliminating paragraph (7) of Section 2.9.1.2 until specific criteria can
be provided by TSPs, and added the wording “or if required based
on physical limitations of IBR unit” in paragraph (4) of Sections
2911and29.1.2

Advanced Power
Alliance 012324

Supported NOGRR245 as recommended for approval by ROS in the
9/14/23 ROS Report and expressed concern the 1/8/24 ERCOT
comments will increase costs for customers and discourage
generation capacity investment in the ERCOT Region

Joint Commenters
012324

Proposed revisions to the language contained in the 1/8/24 ERCOT
comments to address their concern that the new technical
requirements will cause IBR owners to incur significant capital
investments

Avangrid Renewables
012324

Agreed with the concerns outlined in the 1/23/24 Joint Commenters
comments and suggested a phased-in approach for implementation
of new requirements and exceptions for legacy IBRs where solutions
are technically infeasible or commercially unreasonable

Requested TAC continue to table NOGRR245 to provide additional

ERCAT 021224 time for discussions between ERCOT and the Joint Commenters
Proposed revisions to the language contained in the 1/8/24 ERCOT
ERCOT 032024 comments to address certain concerns expressed by Joint
Commenters during discussions
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Joint Commenters 2
032224

Proposed revisions to the language contained in the 1/8/24 ERCOT
comments reflecting convergence on issues and summarized
remaining differences between Joint Commenters 2 and ERCOT
positions

ERCOT 032624

Reiterated concerns regarding the reliability risk associated with
IBRs’ failure to ride through system disturbances and responded to
the 3/22/24 Joint Commenters 2 comments

Joint Commenters
041524

Described how NOGRR245 as recommended for approval by TAC in
the 3/27/24 TAC Report contains the most rigorous ride-through
requirements on IBRs in the country to date; provides Market
Participants, investors, OEMs, and regulators with clearly defined
rules; safeguards private property and due process rights of
Resource owners; bolsters the reliability and stability of the ERCOT
System

Elevate Energy
Consulting 041524

Supported NOGRR245 as recommended for approval by TAC in the
3/27/124 TAC Report; and offered alternatives

Highlighted concerns with NOGRR245 as recommended for

ERCOT 041524 approval by TAC in the 3/27/24 TAC Report and proposed revised
guide language that would address critical reliability risk
Proposed revisions to the language contained in the 5/22/24 TAC

ERCOT 060524 Report that focused on being responsive to stakeholder concerns

identified at recent TAC meetings and sentiments expressed by the
ERCOT Board and PUCT

Luminant 060624

Proposed revisions to the 6/5/24 ERCOT comments replacing
‘respectively” with “as appropriate” in paragraph 3 of Section 2.9.1

Joint Commenters 2
060624

Proposed revisions to the language contained in the 5/22/24 TAC
Report to allow for immediate implementation of standards
consistent with the IEEE2800-2022 standard for new Resources,
maximize the ride-through capabilities for existing Resources that
can be accomplished with software modifications, and decouple
software and hardware ride-through considerations

Joint Commenters 2
061024

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Delilah Solar Energy
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments
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Delilah Solar Energy Il
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Desert Sky Wind Farm
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Goldthwaite Wind
Energy 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Gunsight Mountain Wind
Energy 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Invenergy Energy
Management 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Invenergy Renewables
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

McAdoo Wind Energy
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments
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Miami Wind 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Samson Solar Energy |l
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Samson Solar Energy Il
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Santa Rita East Wind
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Scurry County Wind
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Scurry County Wind |l
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Stanton Wind Energy
061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

245NOGRR-110 Board Report 082024 Page 18 of 85

PUBLIC




Board Report

Trent Mesa Wind Energy
Farm 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

Turkey Track Wind
Energy 061124

Opposed the TAC recommendation in the 6/7/24 TAC Report and
commented the language imposes arbitrary costs on existing
Generation Resources and unlawfully gives ERCOT authority to
indefinitely shutter existing operational IBRs/\WWGRs; urged the
ERCOT Board to either adopt the Joint Commenters’ 6/6/24
comments or make the edits proposed in these comments

ERCOT 061624

Requested the ERCOT Board table NOGRR245 and express
support for not delaying the preferred ride-through requirements for
IBRs with an SGIA executed on or after 8/1/24 and a Board Priority
Revision Request focusing on hardware upgrades targeted for
consideration at the December 2024 ERCOT Board meeting

ERCOT 081224

Proposed language revisions to address Joint Commenter concerns
and the bifurcation of the hardware modification requirements,
removed redundant language, corrected errors and made clarifying
edits

ERCOT 081624

Proposed incremental revisions to the 8/12/24 ERCOT comments
that introduced the “notice of intent to request an exemption” concept
into the exemption process and clarified language related to memory
upgrades associated with maximizing equipment ride-through
capabilities

Joint Commenters 2
081624

Stated the Joint Commenters do not oppose the 8/16/24 ERCOT
comments and memorialized the collaboration between the Joint
Commenters and ERCOT since the 6/18/24 ERCOT Board meeting

Market Rules Notes

Administrative changes to the language were made and authored as “ERCOT Market

Rules.”

Please note the baseline Nodal Operating Guide language in the following sections
have been updated to reflect the incorporation of the following NOGRRs into the Nodal

Operating Guides:

¢ NOGRR196, Related to NPRR973, Add Definitions for Generator Step-Up and
Main Power Transformer (unboxed 2/1/23)

o Section2.9

¢ NOGRR204, Related to NPRR989, BESTF-1 Energy Storage Resource
Technical Requirements (partially unboxed 4/1/24)
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o Section2.9
o Section 2.9.1

Revised Proposed Guide Language

2.6.2 Frequency Ride-Through Requirements for Generation ResourcesGenerators and
Energy Storage Resources
(1) Except for Generation Resources and Energy Storage Resources (ESRs) subject to
Sections 2.6.2.1, Frequency Ride-Through Requirements for Transmission-Connected
Inverter-Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources and
Type 2 Wind-Powered-GenerationResoureestWGRs) or 2.6.2.24, Frequency Ride-
Through Requirements for Distribution Generation Resources (DGRs) and Distribution
Energy Storage Resources (DESRs), if under-frequency relays are installed and activated
to trip the Generation Resource or ESR, these relays shall be-setperform such that the
automatic removal of individual-Generationthe Resources erEnergy-Storage Resourees
ESRsHrom the ERCOT System meets or exceeds the following requirements:
Frequency Range Delay to Trip
Above 59.4 Hz No automatic tripping
(Econtinuous operation)
Above 58.4 Hz up to Not less than 9 minutes
a/nd including 59.4 Hz
Above 58.0 Hz up to Not less than 30 seconds
a/nd including 58.4 Hz
Above 57.5 Hz up to Not less than 2 seconds
and including 58.0 Hz
57.5 Hz or below No time delay required
(2)  Except for Generation Resources subject to Sections 2.6.2.1 or 2.6.2.2, if over-frequency
relays are installed and activated to trip the unitGeneration-Resource-er ESR, then-the
Resourcethey shall be-setperform such that the automatic removal of the individual
Generation-Resources e ESRs-from the ERCOT System meets or exceeds the following
requirements:
Frequency Range Delay to Trip
Below 60.6 Hz down to and No automatic tripping (cEontinuous
including 60 Hz operation)
Below 61.6 Hz down to and
including 60.6 Hz Not less than 9 minutes
Below 61.8 Hz down to and
including 61.6 Hz Not less than 30 seconds
61.8 Hz or above No time delay required
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(3) If frequency protection schemes are installed and activated to trip a Generation Resource
or ESR, theyaAll-instantaneousfrequency protections-schemes shall use filtered
quantities or add sufficient time delays to prevent misoperations while providing the
desired equipment protection. Protection schemes shall not trip a Generation Resource or

ESR based on an 1nstantaneous frequencv measurement —'Phiﬁ—@per—a%mg—Gtﬂde—rs—ﬂe’f

4) This Operatine-GuideSection shall not affect the Resource Entity’s responsibility to
protect Generation Resources or ESRs from damaging operating conditions. The
Resource Entity for a Generation Resource or ESR thatis-subject to paragraphs (1) and
(2) above that is unable to remain reliably connected to the ERCOT System as set forth in
paragraphs (1) and (2)-abewe, shall immediately provide to ERCOT the reason(s) for the
Resource’s limitationferthatinabiity. including available study results or manufacturer
recommendationsadvice, and —Fhe limitation-deseription-shallinclude-the Generation
Resource’s erESR>s-frequency ride-through capability in the format shown in the tables

in paragraphs ( l) and (2) above %Ehe—Rese&ree—EmHy—tha{—ewrs—Generaﬁeﬂ—Rese&rees—tha{

2.6.2.1- Frequency Ride-Through Requirements for Transmission-Connected- Inverter-
Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs)
and Type 2 Wind-Powered-Generation-Resonrees{ WG Rs)

(D) This Section applies to Aall IBRs, and-Type 1 Wind-powered Generation Resources
(WGRs) and Type 2 Wind-powered-GenerationResourees W GRs) interconnected to the
ERCOT Transmission Grid. Such Resources shall ride through the frequency conditions
at the IBR sResource’s Point of Interconnection Bus (POIB) specified in the following

table:
Minimum Ride-Through Time
Frequency (f) in (Hz) (seconds)
f>618 May ride-through er tripNe—+ide-
throughreguirement
61.6<f<61.8 299
61.2<f<61.6 540
58.8<f<61.2 continuous
58.4<f<58.8 540
57.0<f<584 299
f<57.0 May ride-through er tripNo—+ide-
throughreguirement
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(2) Nothing in paragraph (1) above shall be interpreted to require an IBR. e=Type 1 WGR or
Type 2 WGR to trip for frequency conditions beyond those for which ride-through is

required.

(3) If protection systems (including. but not limited to protection for over-/under-frequency.
rate-of-change-of-frequency. anti-islanding. and phase angle jump) are installed and

activated to trip the IBR, er—TVDe 1 WGR or Tvpe 2 WGR JEhe—Resebmee—En%btv—fei‘—aﬁ

ever—%uﬁder—ffeaﬂeﬁev—felrws—shall be—set—te—enable the ResourceEBR—er—T—v-Be—l—WG-R—ef
Fype 2 WGR to ride through frequency conditions beyond those defined in paragraph (1)

above to the maximum e*teﬂ%level the equlpment allowseessfble—eeﬁsﬁeﬂt—wﬂa—EBR

4 An IBR. erType 1 WGR or Type 2 WGR shall inject electric current when required to
durine-al-periodsrequirtneride-through frequency conditions-pursuantto-parasraphs{H)
and-yabove. Except when caused by reductions associated with intermittent primary
energy source availability (e.g.. wind speed or solar irradiance), an IBR. Type 1 WGR or
Tyvpe 2 WGR shall not reduce active current injection during frequency conditions
requiring ride-through unless allowed pursuant to paragraph (4) of Section 2.9.1.1,
Preferred Voltage Ride-Through Requirements for Transmission-Connected Inverter-
Based Resources (IBRs) or paragraph (4) of Section 2.9.1.2. Legacy Voltage Ride-
Through Requirements for Transmission-Connected Inverter-Based Resources (IBRs),
Type 1 Wind-Powered Generation Resources (WGRs) and Type 2 WGRS) or to provide
appropriate frequency response.

(5) IBR, Type 1 WGR and Type 2 WGR AnAntBRorType - WGR or Fype 2 WGR s
Resource Entity shall not enable-any protections—pPplant controls, turbine controls and:

/or inverter controls émeh&nﬁ—bbﬁ—ﬁeﬁﬂﬂﬁed%eﬂafe%ee&eﬁ—feﬁﬁ%e-eﬁeh&nﬁe—ef

aﬁ—IBR—er—'PVBe—l—V\lG-R—er—'PVBe—Z—\RlG-R—shaII not dlsconnect the Dlant or any 1nd1V1dua1
inverter/turbine. or prevent current exchange between the Resource frem-and the ERCOT
SystemTransmission Grid-erreduce IBRitsthe Resource’s-output during frequency
condltlons where nde-through is requlred IBR—'Pvee—l—WGR—aﬁd—'PVBe—Z—WGR—Blram
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(6) The Resource Entltv or IE fer—eaehof an IBR. er—TVDe 1 WGR or Tvpe 2 WGR., witha

%9%4863—must—make—eemmeferaﬂﬁ%e&se&able—e£feﬁs+eshall ensure the Resource S
frequency ride-through capability is set to the maximum level the equipment allows to
meet or exceed the requirements of paragraphs (1) through (5) above as soon as
practicable but no later than December 31, 2025 or at the time of its synchronization with
the ERCOT Transm1ss1on Grid for new IBRs synchronizing after December 31,

Resource Entltv must 1nform ERCOT (in a manner prescrlbed by ERCOT) of the date on
which the IBR, Type 1 WGR or Type 2 WGR has fully maximized its ride-through
capability to equipment limits. To establish ride-through capabilities to the maximum
extent the equipment allows as used throughout Section 2.6.2, Frequency Ride-Through

Requirements for Generation Resources and Energy Storage Resources, means making

software, settings, firmware, and parameterization changes. which includes any memory
upgrades to accommodate such changes that do not involve modifying other Resource

equipment or components. to maximize the frequency ride-through capabilities of the
Resource in accordance with Good Ut111tV Practice butnelaterthan December 312025
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(7 If The Resource Entity-orInterconnectine Entity- (HEy foraneachan IBR. o Type 1 WGR
or Type 2 WGR with an SGIA executed prior to JuneAugust 1, 2024363 that-cannot
comply with paragraphs (1) through (56) above by December 31, 2025, therequirements
eilthﬂ—SeeHeﬂ—by—Deeembei%—l—%%the Resource Entltv or IE shall bV FebfaawApnl

Frequencv R1de Through Capablhtv Report (“IFRTCR”) feeﬂ&es{—aﬂ—exemﬁﬁen—as—set
feﬁh—mpursuant to Section 2.121.1 —P&de—'theH&h—Reﬁemﬁﬁ—Requemeﬂ%s—fef

Geﬁefaﬁeﬂ—Pceseafees—éWGva)—aﬁdinee—Z—WGva In1t1a1 Frequencv R1de Through
Capability Documentation and Reporting Requirements, and submit an extension request
or notice of intent to request an exemption erextenstonpursuant to Section 2.12.1.

Exemptlons and Extensions Process. —feF&H—}BRs—fer—'Pwae—l—V\lG-Rs—er—'Pvae—Z—\RlG-Rs
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hm&aﬁeﬂ— The Resource must comply with the frequencv ride-through requirements in
effect on May 1. 2024 until the Resource maximizes its frequency ride-through capability

as set forth in paragraph ( 6) above. éeele)—Ars—eef&emﬁlra%ed—m—eaf&gﬁmh—@%—eﬁSeeﬁeﬁ

(8) If an IBR. exType 1 WGR or Type 2 WGR fails to eemplyperform in accordance with
the apphcable frequencv ride- through requlrements —ef—thirs—SeeHeﬁ—t-he—]B-R—eaefaﬁeﬁ

Adeh-ﬁeﬂalﬂl-v— the Resource Entltv shall take the actions described in Sectlon 2. 134

Actions Following ag Transmission-Connected Inverter-Based Resource (IBR). Type 1
Wind-Powered Generation Resource (WGR) or Tvpe 2 WGR Apparent Failure to Ride-
Through - 3 373 3
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2.6.2.1.1 Temporary Frequency Ride-Through Requirements for Transmission-Connected

Inverter-Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources

(WGRs) and Type 2 Wind-Powered GenerationResources{WGRs)

(1) This Section applies to enly—eertain-IBRs. and-Type 1 WGRs and Type 2 WGRs with an

SGIA executed prior to JureAugust 1. 20234 that have not implemented modifications to

satisfy paragraphs (1) through (5 in-aecordance-with-parasraph£6) of Section 2.6.2.1,

Frequency Ride-Through Requirements for Transmission-Connected Inverter-Based

Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs) and Type 2

Wind Powered-Generation Resources {WGRs).

2) Such ResourcesBRs-and Type 1 WGRsand Type 2 WGRs shall ride through the

frequency conditions at the POIB specified in the following table:

Delay to Trip_

61.8 Hz or above

No time delay required

Below 61.8 Hz down to and
including 61.6 Hz

Not less than 30 seconds

Below 61.6 Hz down to and
including 60.6 Hz

Not less than 9 minutes

Above 59.4 Hz up to 60.6 Hz

No automatic tripping
(continuous operation)

Above 58.4 Hz up to
and including 59.4 Hz

Not less than 9 minutes

Above 58.0 Hz up to
and including 58.4 Hz

Not less than 30 seconds

Above 57.5 Hz up to
and including 58.0 Hz

Not less than 2 seconds

57.5 Hz or below

No time delay required
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(43)  This Section shall not affect the Resource Entity’s responsibility to protect equipment
from damaging operating conditions. The Resource Entity for an IBR. o=Type 1 WGR
or Type 2 WGR subject to paragraphs (2) and-33-above that is unable to remain reliably
connected to the ERCOT SystemTransmission Grid as set forth in paragraphs (2)-and-3),
shall provide to ERCOT the information required in Section 2.11, Ride-Through
Reporting Requirements for Transmission-Connected Inverter-Based Resources (IBRs),

Type 1 Wind-Powered Generation Resources (WGRSs) and Type 2 WGRSs reason{s)for
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2.6.2.214 Frequency Ride-Through Requirements for Distribution Generation Resources
(DGRs) and Distribution Energy Storage Resources (DESRs)

(1)  For any short-circuit fault or open-phase condition that occurs on the circuit to which the
DGR or DESR is connected, the DGR or DESR will cease to energize and trip offline,
and this will take priority over the frequency ride-through function.

(2) DGRs and DESRs must have over-/under-frequency relays set to ride through frequency
conditions as specified in the following table:

Frequency Ride-Through Mode Minimum Ride-through Time
(Hz) (seconds)
f>61.8 No ride-through requirements
61.2<f<61.8 Mandatory Operation 299
588<f<61.2 Continuous Operation continuous
57.0<f<58.8 Mandatory Operation 299
f<57.0 No ride-through requirements

(3) Any Resource Entity with a DGR or DESR utilizing inverter-based generation that
achieved Initial Synchronization before April 1, 2020 that is not capable of complying
with the requirements of paragraph (2) above may request an exemption from those
requirements. Such a request shall be submitted by November 2, 2020 and shall include
documentation that demonstrates the DGR’s or DESR’s frequency ride-through
capability to ERCOT’s satisfaction. If, after reviewing the request and documentation,
ERCOT determines the DGR or DESR is not capable of complying with the requirements
of paragraph (2), then the DGR or DESR shall be exempt from those requirements, but
shall be required to comply with those requirements to the greatest degree possible within
its capability, as determined in writing by ERCOT. Upon replacement or retirement of
the inverter, the DGR or DESR shall no longer be exempt and shall at that time be
required to comply with the requirements of paragraph (2) or other applicable
requirement.

&)) Section 2.132. Procedures for Frequency and Voltage Ride-Through Exemptions,
Extensions and Appeals for Transmission-Connected Inverter-Based Resources (IBRs),
Type 1 Wind-Powered Generation Resources (WGRs) and Type 2 WGRs, does not apply
to exemptions to frequency ride-through requirements for DGRs and DESRs.
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Voltage Ride-Through Requirements for Generation Resources and Energy Storage
Resources

Except for Generation Resources and Energy Storage Resources (ESRs) subject to
Sections 2.9.1, Voltage Ride-Through Requirements for Transmission-Connected
Inverter-Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources
(WGRs), a-Hd—TVDe 2 Wmel—Pewefed—Geﬁe;aﬁeﬂ—Pcese&fees—éWGRs and Tvpe 3

%he—E—PcGQHFaﬂSiﬂ-}SS}GH—G‘Hd aﬁd—or 29. 2 Voltage Rlde Through Requ1rements for
Distribution Generation Resources (DGRs) and Distribution Energy Storage Resources

(DESRs), each Generation Resource andor EnersyvStorase Resouree{ESR} must be
destenedandits-voltase relaysmust be-settoremain reliably connected to the ERCOT
tTransmission systemGrid during the following-eperatingconditions:

(a) Generator or inverter terminal voltages are within 5% of the rated design voltage
and volts per hertz are less than 105% of generator rated design voltage and
frequency;

(b) Generator or inverter terminal voltage deviations exceed 5% but are within 10%
of the rated design voltage and persist for less than ten seconds;

(c) Generator or inverter volts per hertz conditions are less than 116% of rated design
voltage and frequency and last for less than 1.5 seconds; and

(d) A transmission system fault (three-phase, single-phase or phase-to-phase), but not
a unit bus fault, is cleared by the protection scheme coordinated between the
Resource Entity and the Transmission Service Provider (TSP) on any line
connected to the Resource’s Point of Interconnection (POI), provided such lines
are not connected to induction generators described in paragraph (12) of Protocol
Section 3.15, Voltage Support.

In the case of a unit bus fault or a primary transmission system relay failure, the unit
protective relaying may clear the unit independent of the operation of any transmission
protective relaying.

During operating conditions listed in paragraph (1) above, each Generation Resource
ander ESR subject to paragraph (1) shall not, during and following a transient voltage
disturbance, cease providing real or riReactive pcurrentPevwer except to the extent needed
to provide frequency support or aid in voltage recovery. Each ESR, if it-is-consuming
active power from the ERCOT System when operating in the charging mode, shall reduce
or cease power consumption as necessary to aid in voltage recovery during and following
transient voltage disturbances.

Synchronous Generation Resources required to provide Voltage Support Service (VSS)
shall have and maintain the following capability:
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(a) 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 eaby—operates only for
failure of the voltage regulator/limiter.

(b) 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 malfunction.

(5) Generation Resources and ESRs shall have protective relaying necessary to protect their
equipment from abnormal conditions ands-weH-as+te be consistent with protective
relaying criteria described in Section 6.2.6.3 .4, GererationResoureeGenerator and
Energy Storage Resource Protection and Relay Requirements.

(6) The voltage ride-through requirements, including Section 2.9.1, do not apply to faults that
eeeur-at or behind the Point of Interconnection (POI); e~when clearing the fault
effectively disconnects the Generation Resource from the ERCOT System.

(7)- A Generation Resource or ESR may be tripped Off-Line or curtailed after the fault
clearing period if this-aetienis-part of an approved Remedial Action Scheme (RAS).

(8) The ewnerResource Entity of Eeach Generation Resource aador ESR shall provide to
ERCOT technical documentation of voltage ride-throughWRT capability te ERCOTupon

request.

2.9.1 Voltage Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs),and
T ype 2 J%ﬁd—pﬂiaered—GenePamMesmees—ﬂfV GRs and T vpe 3 WGRs)ln-tanmten-t

(1) Exceptasspecified below—AaAll Inverter-Based Resources (IBRs) and Type 1 Wind-
powered Generation Resources (WGRs) and Type 2 WGRs interconnected to the

ERCOT Transmission Grid shall comply with voltage ride-through requirements as
follows:
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(a) Section 2.9.1.1. Preferred Preferred-Voltace Ride-Through Requirements for
Transmission-Connected Inverter-Based Resources (IBRs) shall apply to:

(1) An IBRs with a Standard Generation Interconnection Agreement (SGIA)
executed on or after JaneAugust 1. 2023634 and-

(i1) An IBRs that implements any modification. as described in paragraph
(1)(c) of Planning Guide Section 5.2.1, Applicability, for which upgrades
or facilities under a Generator Interconnection or Modification (Generator
Interconnection-orMoedification{GIM)) was initiated on or after
JuneAugust 1, 2023202634, unless the modification was fully
implemented prior to January 1, 2028.

(itb) AnyetherSection 2.9.1.2. Legacy Voltage Ride-Through Requirements for
Transmission-Connected Inverter-Based Resources (IBRs). and-Type 1 Wind-
Powered Generation Resources (WGRSs) and Type 2 WGRs-Wind-Peowered
GenerationResources (W-GRs) - shall apply to IBRs not subject to Section

29.1.1, efand Tvpe 1 WGRs oerand Type 2 WGRs—queJreet—te—B&r—&gf&Bh—Q%

(2)-  An IBRs—&) with an SGIA executed on or-4) after JuneAugust 31, 2024363 or Gi)-that
implements aany modification, as described in paragraph (1)(c) of Planning Guide
Section 5.2.1-Apphieability: for which a Generatorinterconnection-orModification
£GIM) was initiated on or after JuneAugust 1, 2024363, shall meet or exceed the
capability and performance requirements in the following sections of Institute of
Electrical and Electronics Engineers (IEEE) 2800-2022. Standard for Interconnection and
Interoperability of Inverter-Based Resources (IBRs) Interconnecting with Associated
Transmission Electric Power Systems (“IEEE 2800-2022 standard” -or-any-stecessor
HEEE-standard. including any intra-standard cross references or definitions, unless
otherwise clarified. modified, or exempted in the ERCOT Protocols. these Operating
Guides, or the Planning Guide:

(a) Section 5. Reactive power-voltage control requirements within the continuous
operation region;

(b) Section 7. Response to TS abnormal conditions:; and

(c) Section 9. Protection.

All IBR plant requirements and aHl-IBR unit requirements described in the IEEE
2800-2022 standard arete-be-appliedapply at the Point of Interconnection Bus (POIB)

and the individual inrverterbasedresoureelBR unit terminal, respeetivelyas appropriate,
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unless otherwise clarified, modified. or exempted in the ERECOTFProtocols, these
Operating Guides, or the Planning Guide.

An IBR s and-Type 1 WGR andor Type 2 WGRs with an original SGIA executed before

&)

JuneAugcust 1, 20234, that implements modifications complying with Section 2.9.1.2
prior to January 1, 2028, areis not required to meet or exceed the capability and

perforrnance requrrements in sections 5, 7 and 9 of the IEEE 2800 2022 standard

Qﬁeratmﬁ—Gb&des—er—Plraﬂﬂme—Gb&de Anv IBR modrﬁcatrons 1mplemented on or after
January 1, 2028 do not qualify for this exception.

(6)

JuneAugust 1, 20234, cannot fully meet the requirements in Table 11 of the IEEE 2800-
2022 standard and implements a modification as described in paragraph (1)(c) of
Planning Guide Section 5.2.1, for which upgrades to equipment or facilities under a GIM
are completed prior to January 1, 2028, the Resource Entity may submit a notice of intent
to request an exemption from meeting the voltage ride-through requirements in Table 11
of the IEEE 2800-2022 standard eensistentwathpursuant to Section 2.123. Procedures for
Frequency and Voltage Ride-Through Exemptions, Extensions and Appeals for
Transmission-Connected Inverter-Based Resources (IBRs), Type 1 Wind-Powered
Generatron Resources ( WGRS) and TVDe 2 WGRsﬁer—whwh—a—G—HA—was—r—mtrated—"Phe

IBRs Wrth an SGIA executed on or after JuﬁeAugust l 20234 cannotte meet or exceed
the capability and performance requirements in sections 5. 7 and 9 of the IEEE 2800-
2022 standard by its synchronization date ifthe

Resource EntrtV or IE may request a temporarv extensron to meet er—exeeed—the—ea-&&br—l—r-t—v

staﬁdardthose requirements by submrttrng an extensron request as—dese&bed—b*tpursuant
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practicable: Any temporary extensions shall be minimized and not extend beyond
December 31, 2028 or 24 months after the Commercial Operations Date, whichever is

earlier.

(87)  EsastineTvype 1 and Type 2 WGRs are not required to meet or exceed the capability and
performance requirements in sections 5. 7 and 9 of the IEEE 2800-2022 standard erany
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sueeessor HEEE-standard-but must meet or exceed the capability and performance
requirements in Section 2.9.1.2 unless an extension or exemption applies under this
Section or Section 2.132 exceptions-areallowed for documented technical imitationsas

(8) The Resource Entity or IE for each IBR shall maximize the performance of its protection
systems. controls, and other plant equipment (within equipment limitations) to meet and,
if possible, exceed the capability and performance set forth in sections 5, 7 and 9 of the
IEEE 2800-2022 standard. If an IBR with an SGIA executed prior to August 1,

2024 BATE] cannot fully meet the requirements of sections 5. 7. and 9 of the IEEE
2800-2022 standard, the Resource Entity shall maximize the performance of its
protection systems. controls, and other plant equipment (within equipment limitations) to
achieve, as close as reasonably possible, the capability and performance set forth in
sections 5, 7 and 9 of the IEEE 2800-2022 standard as soon as practicable but no later
than December 31, 2025 or by its Commercial Operations Date, whichever is later. The
Resource Entity must inform ERCOT (in a manner prescribed by ERCOT) of the date on
which the IBR. Type 1 WGR. Type 2 WGR or Type 3 WGR has fully maximized its
capability with respect to the specified IEEE 2800-2022 requirements. To establish
capabilities to the maximum extent the equipment allows as used throughout this Section
means the Resource Entity must make software, settings. firmware, and parameterization
changes, which includes any memory upgrades to accommodate such changes that do not
involve modifying other Resource equipment or components, to maximize capabilities of

the Resource with respect to the specified IEEE 2800-2022 requirements in accordance
with Good Utility Practice.

(948) The addition of co-located L.oad as a modification. as described in paragraph (1)(c) of

Planning Guide Section 5.2.1, for which a GIM was initiated, shall not trigger a change in
woltaseride-through requirements so long as the IBR. e=Type 1 WGR or Type 2 WGR
has wwth-an original SGIA executed prior to JaneAugcust 1, 20234 unless the converters,
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inverters. supplemental dynamic reactive devices, or any other equipment that alters
frequency or voltage ride-through capability are materially modified or replaced to meet
any reliability requirements because of the co-located deesnothaveto-be-meodifiedor
replaced-to-accommeodate-the-L.oad, in which case: the Resource Entity shall continue to
be subject to Section 2.9.1.2.
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2.9.1.1  Preferred Preferred-Voltage Ride-Through Requirements for Transmission-
Connected Inverter-Based Resources (IBRs)
1)

All IBRs sublect to AH—Tthls Sectlon aﬁﬁhes—te—aH—]Bvaﬁefeeimeeted—te—ﬂ&e—EPcGGQE

AH—EBRs—aHd—WGva—shall r1de through the root -mean-square Voltage condltlons in

Tables A or B below, as applicable, and-the-instantancousphase-voltaseconditionsin

Table BC below—as measured at the IBR’s Point of Interconnection Bus{POIBY:

Table A: Applicable to -Wind-pewered-Generation Reseuree (WGR) IBRs

Root-Mean-Square Voltage Minimum Ride-Through Time
(p.u. of nominal) (seconds)
V> 120 Ne—#de—t—h#eagJWMav ride-
- through or trip
1.10<V<1.20 1.0
0.90<Vv<1.10 continuous
0.70<V <0.90 3.0
0.50<V<0.70 2.5
0.25<V<0.50 1.2
0.005625 £V <0.25 9-16(V+0.084375)/0.5625
V < 0.005625 0.16

Table B: Applicable to PhotoVoltaic Generation Resources (PVGRs) and ESR IBRs

Root-Mean-Square Voltage

Minimum Ride-Through Time

(p.u. of nominal) (seconds)
V>1.20 May ride-through or trip
1.10<V<1.20 1.0
0.90<VvV<1.10 continuous
0.705V<0.90 6.0
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0.50<V<0.70 3.0
0.25<V <0.50 12

0.095625 <V <0.25 9-32(V+0.084375)/0.5625
V <0.095625 0.32

The minimum ride-through time in Tables A and B for voltage below the continuous
operating range is inclusive of any amount of time the POIB voltage is below the
specified voltage range. In the event of multiple excursions, the minimum ride-through
time in Tables A or B is a cumulative time over a ten—second time window. For voltage
between 0.005625 p.u. and 0.25 p.u. in Table A above and 0.095625 p.u. and 0.25 p.u. in
Table B above, the minimum ride-through time is defined by a straight-line mathematical
function where the duration is 0.15 seconds at zero voltage and 1.75 seconds at 0.9 p.u.

voltage.
InstantaneousPeak Phaseto-Phase orPhase- Minimum Ride-Through
to-Ground-Veoltage Fime
No—ride-through
through-ortrip

(2) Nothing in paragraph (1) above shall be interpreted to require an IBR to trip for voltage
conditions bevond those for which ride-through is required.

(3) If protection systems (including, but not limited to protection for over-/under-voltage,
rate-of-change-of-frequency. anti-islanding. and phase angle jump) are installed and

activated to trip the IBR Fhe Resource Entity for an IBR shall set theyvall protection
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the IBR to ride through Voltage condltlons bevond those defined in paragraph (1) above
to the max1mum e*teﬂtlevel the equlpment allowseessfble—eeﬁsﬁeﬁt—wﬂa—EBR—e&Babﬁrtﬁl

An IBR shall inject electric current when required todurineall perrodsrequirine ride-

(&)

through voltage conditions-pursuantto-parasraphs{Hand3above. Except when

caused by reductions associated with intermittent primary energy source availability (e.g.,
wind speed or solar irradiance), an IBR shall not reduce active current injection during
voltage conditions requiring ride-through unless allowed in this paragraph or to provide
appropriate frequency response. AWhen the POIB voltage is outside the continuous
operating voltage range, an IBR shall continue to deliver pre-disturbance active power
current unless reduction is needed to allow for voltage support or etherwise Hmited-dueto
#ts-currenthimit or Reactive Powerpriority-mode—Unless-otherwise specified by ERCOT
or the interconnecting TSP-. Any necessary reductions in active current to prioritize
reactive current shall be relative to the voltage change at the POIB. Typically, more
aggressive reductions in active current to allow for additional reactive current (if needed
to stay within its current limitations) will occur at lower voltages (e.g.. 0.4 p.u. or lower)
but settings should be made based on the local needs of the ERCOT sSystem where the
IBR 1nterconnects and ensures sufﬁc1ent active current is avallable for protectlon svstem

ﬁfeﬁef&eﬂal—te—the—velrt&&e—eh&nﬁe—at—the—PQB— An IBR shall return to its pre-
disturbance level of real power injection as soon as possible but no more than one second
after POIB voltage recoversinte to normal operating range. ERCOT. atin its
reasonablesele discretion, may allow slower real power injection recovery rates if

necessary for re11ab111tV as determlned bV the impacted TSP or ERCOT —er—rf—feaﬂﬁed

An-IBR shaH—ﬁet—eimble—a{w—Bfeteetreﬂs—plant controls turblne controls and—/or inverter
controls Gneluding : g
GRGGQF%—aﬁHsl-aﬁdmﬁ—aﬁd—eh&se—aﬁe}e—rbH%ﬁ)—that—shall not d1sconnect the plant or
any individual inverter/turbine, or prevent current exchange between the IBR fromand the
ERCOT SystemTransmission Grid-erreduceJBRoutput during voltage conditions where
ride-through 1s required. +BR-phinteontrolsturbineeontrolsandioraverereontrols
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(6)-  If instantaneous over-current or over-voltage protection systems are installed and
activated to trip the IBR. AR Panstantaneous-ever-current erover-voltage protection
systemsthey shall use filtered quantities or time delays to prevent misoperation while
providing the desired equipment protection. Any Alternating Current instantaneous over-
voltage protection that could disrupt IBR power output shall use a measurement window
of at least one cycle €of fundamental frequency’.

245NOGRR-110 Board Report 082024 Page 47 of 85
PUBLIC



Board Report

83——An IBR shall not use phase angle jump or rate-of-change-of-frequency measurement
quantities as a basis for reducing power output or tripping offline during fault conditions
and subsequent recovery to a steadV state operatrng porntﬁde-ﬂ%reuﬁh—&ﬁv—gﬁd

Main wrthrn the r1de-through
proﬁles specrﬁed in paragraph ( l) above —Pv4easufemeﬁts—etle|uantrtres—sueh—as—ahase

(89) The Resource Entity or IE for each IBR shall maximize the performance of its protection
systems. controls, and other plant equipment (within equipment limitations) to meet and,
if possible, exceed the requirements of paragraphs (1) through (78) above by December
31.2025. A Resource Entity or IE may request an Initssole-andreasonable-diseretion:
ERCOT-mav-allowatemporary-extension for upgrades or retrofits to confirm capability
specified in paragraph (7) above by following the extension process set forth in Section
2.132. Procedures for Frequency and Voltage Ride-Through Exemptions: and Extensions
and-Appeals-for Transmission-Connected Inverter-Based Resources (IBRs). Type 1
Wrnd Powered Generatron Resources (WGRs) and Tvpe 2 WGRserewées—deeumeﬂted
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within known equipment imitationsas soon-aspracteable—Any temporary extensions

under this paragraph shall be minimized and not extend beyond December 31, 2028.

an v Q nolo A1 nd Nla aszorircr A 11 Ao 1 e 2N
Cl Y- P l = Cl a1t Cl D Cl

(918) A Resource Entity of a Type 3 WGR may seek an extension for completing modifications
tofrem meetine the voltage ride-through performance Tables A and-C-in paragraph (1)
above by following the extension process set forth in Section 2.123 Initsseole-and
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5 5 Durlng any
suehtemﬁef&ﬁ'—extensmn the Resource EntltV er—I-E—shall ensure mae&mi—ze—ltsthe WGR’s

voltage ride-through capability is set to the maximum level the equipment allows as soon
as practicable.

Any temporary extensions for IBRs with SGIAs on or after JureAugust 1. 2024 shall be

minimized and not extend beyond December 31, 2028. Temporary extensions for
performance that do not meet the voltage ride-through performance in Table A in
paragraph (1) of Section 2.9.1.2. Legacy Voltage Ride-Through Requirements for
Transmission-Connected Inverter-Based Resources (IBRs). and-Type 1 Wind-Powered

Generation Resources (WGRs) and Type 2 Wand-Powered Generation Resourees
fWGRS), are not allowed.

(98101124) If an IBR fails to eemplyperform in accordance with the applicable voltage ride-

through requlrementseﬁeaf&gfaﬁh&ﬂ%thf%}gi%éebe%ﬂﬁs—Seeﬁeﬂ—ERGG%ﬂw

Resource EntltV for the IBR &Hel—the—mtefeeﬁﬁeetmg—T—SP—shall take the actlons described
in Section 2.143. Actions Following a Transmission-Connected Inverter-Based Resource

(IBR), Type 1 Wind-Powered Generatlon Resource (WGR) or Tvpe 2 WGR &H—Apparent
Fa11ure to Ride- Through Y 2z : 3
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2.9.1.2 Legacy Voltage Ride-Through Requirements for Transmission-Connected Inverter-

Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs)
and Type 2 Wind-Powered-Generation-Resonrces{WG Rs)

@) All IBRs._and-Type 1 WGRs and Type 2 WGRSs subject to this Section in accordance
with paragraph (1) of Section 2.9.1, Voltage Ride-Through Requirements for
Transmission-Connected Inverter-Based Resources (IBRs). and-Type 1 Wind-Powered
Generation Resources (WGRs). and-Type 2 W GR sWind-powered-Generation Resourees
EMGRs). and Type 3 WGRs, shall ride through the root-mean-square voltage conditions
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in Table A below as measured at the Resource’ siIBR-—Type - WGR ot Fype 2 WGR s

POIB:
Table A
Root-Mean-Square Voltage Minimum Ride-Through Time
(p.u. of nominal) (seconds)
V>1.20 May ride-through or may trip
1.175<V<1.2 0.2
1.15<V<1.175 0.5
1.10<V<1.15 1.0
0.90<VvV<1.10 continuous
0.0<V<0.90 (V+0.084375)/0.5625
vV=0.0 0.15

For voltage between zero and 0.9 p.u. the minimum ride-through time in Table A above
is defined by a straight line mathematical function where the duration is 0.15 seconds at
zero voltage and 1.75 seconds at 0.9 p.u. voltage.

Nothing in paragraph (1) above shall be interpreted to require an IBR. e=Type 1 WGR or

3)

Type 2 WGR to trip for voltage conditions beyond those for which ride-through is
required.

If protection systems (including, but not limited to protection for over-/under-voltage,

(4)

rate-of-change--of-—{requency. anti-islanding, and phase angle jump) are installed and
activated to trip the IBR, o= Type 1 WGR or Type 2 WGR, all-protection-systems

oQ a Ta WA
Cro) FERLTAY. O Cl o1 o O O Oy Cl C

i : i they shall enable the IBR. e=Type 1
WGR or Type 2 WGR to ride through voltage conditions beyond those defined in
paragraph (1) above to the maximum extentlevel the equipment allowspessible.

An IBR. o=Type 1 WGR or Type 2 WGR shall inject electric current durine-all periods
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reguirinewhen required to ride-through voltage conditions. Except when caused by
reductions associated with intermittent primary energy source availability (e.g.. wind
speed or solar irradiance), an IBR, Type 1 WGR or Type 2 WGR shall not reduce active
current injection during voltage conditions requiring ride-through unless allowed in this
paragraph or to provide appropriate frequency response. When the POIB voltage is
outside the continuous operating voltage range. an IBR shall continue to deliver pre-
disturbance active current unless reduction is needed for voltage support or otherwise
specified by ERCOT or the interconnecting TSP. Any necessary reductions in active
current to prioritize reactive current shall be relative to the voltage change at the POIB.
Typically, more ageressive reductions in active current to allow for additional reactive
current (if needed to stay within its current limitations) will occur at lower voltages (e.g..
0.4 p.u. or lower) but settings shall be based on the local needs of the area of the ERCOT
System to which the IBR interconnects and ensure sufficient active current is available
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for protection system sensing. An IBR. e=Type 1 WGR or Type 2 WGR shall return to
its pre-disturbance level of real power injection as soon as possible but no more than one
second after POIB voltage recovers to normal operating range. Slower real power
injection recovery rates may be allowed if necessary for reliability as documented by the

1mpacted TSP or ERCOT. —eﬁrﬁfeat&fed—based—eﬁ—ahﬁ&e&l—Lﬂﬂﬁaﬁeﬁs—eﬁthe—EBR—

(%) IBR. Type I WGR and Type 2 WGR AnJBRor Type 1 WGR or Type 2-W-GRpPplant
controls, turbine controls, and/or inverter controls efanshal-netdisconnectthe IBRoF
Type W GRor Type 2-W-GR-shall not disconnect the plant or any individual
inverter/turbine, or prevent current exchange between the Resource frem-and the ERCOT
SystemTransmlssmn Grid durlng Voltage condltlons where rlde-through is required. IBR-

(6) If instantaneous over-current or over-voltage protection systems are installed and
activated to trip the IBR. e=Type 1 WGR or Type 2 WGR. instantaneous-over-currentor
over-voltage protection-systemsthey shall use filtered quantities or sufficient time delays
to prevent misoperation while providing the desired equipment protection. Any
Alternating Current instantaneous over-voltage protection that could disrupt power output
shall use a measurement period of at least one cycle (of fundamental frequency).
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(&7) An AH—IBRS er—TVpe 1 WGRs or Tvpe 2 WGRS shall not use ﬁde-ﬂﬁeuﬁh—&nv—f&ul%

MmMe&sufemeﬁ%s—eﬁer&&ﬁﬁﬁes—sueh—&s—phase angle jump &Hd—or rate of—change of—

frequencv dy

quantities as a basis for reducing power output or trmplng ofﬂlne during fault conditions
and subsequent recovery to a steady-state operating point within the ride-through profiles

spec1ﬁed in paragraph ( 1) aboveéaﬂnﬁ—fabﬂ{—eeﬁdﬁeﬁs—afe—ﬁet—mem&fbﬂ—aﬁd—slmﬂ—ﬁe%

(8) The Resource Entity for each IBR, Type 1 WGR or Type 2 WGR shall maximize the
performance of its protection systems. controls. and other plant equipment (within
equipment limitations) to meet and, if possible, exceed the performance requirements in
paragraphs (1) through (7) above as soon as practicable but no later than December 31,
2025 or by its Commercial Operations Date, whichever is later.

(109) IfThe ResourceEntitvorInterconnectine Entity-dEforeach-an IBR, exType 1 WGR or

Type 2 WGR with an SGIA executed prior to JuneAugust 1, 20234 that-cannot comply
with paragraphs (1) through (78) above by December 31, 2025 after maximizing the
performance of its protection systems. controls. and other plant equipment (within
equipment limitations), the Resource Entity erlnterconnectineEntity-(HE)-shall. by
Febvmare April 1, 2025 forlaterasooroithemtereninectiornproces tor oiy—proreetnet
approved-to-enersize-as-of February 12025} submit an Initial Voltage Ride-Through
Capability Report (“IVRTCR”) pursuant to Section 2.11.2, Initial Voltage Ride-Through
Capability Documentation and Reporting Requirements, and request an extension to
comply pursuant to Section 2.12. Procedures for Frequency and Voltage Ride-Through
Exemptions and Extensions for Transmission-Connected Inverter-Based Resources
(IBRs), Type 1 Wind-Powered Generation Resources (WGRs) and Type 2 WGRs. If the
Resource Entity submits an IVRTCR and cannot comply with paragraphs (1) through (7)
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above with an extension. it must submit a notice of intent to request an exemption

gaderpursuant to Section 2.123 December31 2024 submitto ERCOT areport-and
supportine-documentationcontatninethe followins: The Resource Entity must comply

with the voltage ride-through requirements in effect on May 1. 2024 until it maximizes its
voltage ride-through capability.
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(10214) If an IBR. e=Type 1 WGR or Type 2 WGR fails to perform in accordance with the
applicable voltage ride-through requirements, ERCOT-may-restret-its-operationas-set
forth-in-parasraph-(13 ) below—Additionally—the Resource Entity shall take the actions
described in Section 2.134, Actions Following a Transmission-Connected Inverter-Based
Resource (IBR). Type 1 Wind-Powered Generation Resource (WGR) or Type 2 WGR an
Apparent Failure to Ride-Through investisate-the-eventandreportto ERCOT the-eause
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2.112 Ride-Through Reporting Requirements for Transmission-Connected Inverter-

Based Resources (IBRs), Type 1 Wind-Powered Generation Resources (WGRs) and
Type 2 WGRs
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(D If the Resource Entity for an Inverter-Based Resource (IBR). Type 1 Wind-Powered
Generation Resource (WGR) or Type 2 WGR believes one or more of its Resources (i)
has already maximized its ride-through capabilities to meet or exceed the applicable ride-
through performance requirements, or (ii) will maximize its ride-through capabilities with
available software, firmware, settings and parameterization changes to meet or exceed the
applicable ride-through performance requirements before December 31, 2025, the
Resource Entity must submit to ERCOT accurate models reflecting the field settings of
the IBR, Type 1 WGR or Type 2 WGR consistent with applicable requirements for
model updates in these Protocols and Other Binding Documents.

2) Until an IBR. Type 1 WGR or Type 2 WGR completes the work to maximize ride-
through capability as required in Sections 2.6.2.1. Frequency Ride-Through
Requirements for Transmission-Connected Inverter-Based Resources (IBRs), Type 1
Wind-Powered Generation Resources (WGRs) and Type 2 WGRs; 2.9.1, Voltage Ride-
Through Requirements for Transmission-Connected Inverter-Based Resources (IBRs),
Type 1 Wind-Powered Generation Resources (WGRSs), Type 2 WGRs and Type 3
WGRs: 2.9.1.1, Preferred Voltage Ride-Through Requirements for Transmission-
Connected Inverter-Based Resources (IBRs): and 2.9.1.2. Legacy Voltage Ride-Through
Requirements for Transmission-Connected Inverter-Based Resources (IBRs), Type 1
Wind-Powered Generation Resources (WGRs) and Type 2 WGRs, the Resource must
comply with the ride-through requirements in effect on May 1., 2024.

(3) Upon completing the work to maximize ride-through capability as required in Sections
2621:291:291.1:and 2.9.1.2. the Resource Entity shall inform ERCOT (in a manner

prescribed by ERCOT) it has completed the work to maximize ride-through capability for
each Resource.

2.112.1  Initial Frequency Ride-Through Capability Documentation and Reporting
Requirements

(D) The Resource Entity of an Inverter-Based Resouree{IBR}, Type 1 Wind-powered
GenerationResouree{WGRY: or Type 2 WGR with a Standard Generation
Interconnection Agreement (SGIA) executed prior to JuneAugust 1, 2024 that cannot
comply with paragraphs (1) through (56) of Section 2.6.2.1, Frequency Ride-Through
Requirements for Transmission-Connected Inverter-Based Resources (IBRs). and-Type 1
Wind-Powered Generation Resources (WGRs) and Type 2 Wind-Powered-Generation
Pceseufees—éWGRs)— by December 31,2025~ shall by Febfu&wApnl 1 2025 {orlaterfor

; : 3 - submit to

ERCOT via the Resource Integratlon and On,qom,q Ooeratlons ( RIOO) system. or as

otherwise directed by ERCOT, submitan-repertwith-supportinginformationor

documentatton-and requestan-exemption-or-extenston Initial Frequency Ride-Through

Capability Report (“IFRTCR”) containing the following: —4n-each-case-asis-available-or

sti-beree R roebaineds

(a) The Resource Entity DUNS Number;
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(b) IBR/WGR Site Name;

() IBR/WGR Unit Name(s):

(d) Nodal Operating Guide Section(s) with which the Resource cannot comply:

(e) Current frequency ride-through capability in a format similar to the table in
paragraph (1) of Section 2.6.2.1;

(ftb)  Known frequency ride-through limitations of the IBR. Type 1 WGR or Type 2
WGR as compared to the requirements in paragraphs (1) through (5) of Section
2.:6.2 1°

(ge) A detailed description of the technical limitation preventing the Resource from
meeting the ride-through requirement(s). including a letter signed by an officer or
executive of the original equipment manufacturer (or subsequent support
company if the original equipment manufacturer is no longer in business) or an
engineering consulting firm verifying the limitations: Ferknown-and-avatlable

(i) If a Resource Entity cannot address the entire plant design with a letter

required in paragraph (1)(g) above, the Resource Entity must supplement a
letter from the original equipment manufacturer for its equipment (or
subsequent support company if the original equipment manufacturer is no
longer in business) or an engineering consulting firm by providing a
notarized attestation sworn to by the Resource Entity’s highest-ranking
representative. official, or officer with binding authority over the entity
attesting to: the efforts made to obtain the letter, why those efforts failed,
and which parts of the plant design is attested to. The attestation shall also
include a detailed description of the technical limitation(s) preventing the
Resource from meeting the ride-through requirement, including any
information on technical limitations on all or part of the Resource which
the Resource Entity is able to obtain from original equipment
manufacturers or an engineering consulting firm under paragraph (1)(g)
above;

(hd) Available software. firmware. settings or parameterization mCemmerctally

reasonable-mModifications thatthe Resource Entity will implement to maximize
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the frequency ride-through capability of the IBR, Type 1 WGR or Type 2 WGR
within known equipment limitations to-approach-ormeetthe frequencyride-
Hhroushoreauremenirnoasneran e theoue- B e e en 262 to the

greatest extent possible;

(ie)  To the extent the Resource Entity chooses to implement changes to existing
equipment other than software. firmware. settings or parameterization
modifications that increase the frequency ride-through capability, identification of
any such equipment modifications:;

() Expected post-modification Resource capability in a format similar to the table in
paragraph (1) of Section 2.6.2.1 and documentation of any expected remaining
limitation(s) following implementation of such modifications;

(kf) A schedule for implementing the modification(s);

(Ig)

medel—él%—aA model accuratelv representlng expected performance reﬂectlng all
technical limitations. or a statement that there are no new models available other
than what is currently submitted to ERCOT that already reflect all technical

11m1tat1ons in frequencv r1de-through capablhtv—er—éﬁ%—whefe—sueh—medel—rs—ﬁet

feﬁafeﬂéﬁg—weh—atheﬂﬁedel—&s—seeﬁﬁs—af&e&e&b}e and

(mh) A description of any limitation that cannot be accurately represented in a model.

2) If a Resource Entity does not timely provide to ERCOT an IFRTCR by April 1, 2025, the
Resource will not be eligible for an exemption or extension to comply with the ride-
through requirements. If a Resource Entity timely provides an IFRTCR by April 1, 2025
and ERCOT requests additional information, it will not render the Resource ineligible for

an exemption.

2.112.2  Initial Voltage Ride-Through Capability Documentation and Reporting
Requirements

(D) The Resource Entity of an IBR. e+Type 1 WGR or Type 2 WGR with an SGIA executed
prior to JuneAugust 1, 2024, that cannot comply with paragraphs (1) through (789) of
Section 2.9.1.2. Legacy Voltage Ride-Through Requirements for Transmission-
Connected Inverter-Based Resources (IBRs). arnd-Type 1 Wind-Powered Generation
Resources (WGRs) and Type 2 Wind-Powered-GenerationResourcest{WGRs)- by
December31 2025; shall bV FebfuawADrll 1, 2025 —éer—lrater—&s—B&Ft—ef—the

Febfu&ﬁ'—l—%%%— submlt to ERCOT V1a the RIOO svstem or as otherw1se d1rected by
ERCOT, i h : M nand-an Initial
Voltage Rlde Through Capablhtv Report (“IVRTCR”) feaﬂest—&n—exemﬁtreﬁ—er—exteﬁﬁeﬁ
containing the following —in-each-ease-asis-available-orcan-bereasonablyobtained:
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(a) The Resource Entity DUNS Number;

(b) IBR/WGR Site Name;

(c) IBR/WGR Unit Name(s);

(d) Nodal Operating Guide Section(s) with which the Resource cannot comply;

(e) Current voltage ride-through capability in a format similar to the table in
paragraph (1) of Section 2.9.1.2;

(fb)  Known voltage ride-through limitations of the IBR, Type 1 WGR or Type 2 WGR

as compared to the requirements in paragraphs (1) through (798) of Section

29.1.2;

Information(g)

A detailed description of the technical limitation preventing

the Resource from meeting the ride-through requirement(s), including a letter

siened by an officer or executive of the original equipment manufacturer (or

subsequent support company if the original equipment manufacturer is no longer

in business) or an engineering consulting firm verifying the limitations:

1

If a Resource Entity cannot address the entire plant design with a letter

required in paragraph (1)(g) above, the Resource Entity must supplement a
letter from the original equipment manufacturer for its equipment (or
subsequent support company if the original equipment manufacturer is no
longer in business) and an engineering consulting firm by providing a
notarized attestation sworn to by the Resource Entity’s highest-ranking
representative, official, or officer with binding authority over the entity
attesting to: the efforts made to obtain the letter, why those efforts failed,
and which parts of the plant design is attested to. The attestation shall also
include a detailed description of the technical limitation(s) preventing the
Resource from meeting the ride-through requirement, including any
information on technical limitations on all or part of the Resource which
the Resource Entity is able to obtain from original equipment
manufacturers or an engineering consulting firm under paragraph (1)(g)
above;
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(h) Available software, firmware, settings, or parameterization

{—Commercially reasonablemMmodifications thatthe Resource Entity will
implement to maximize the voltage ride-through capability of the IBR. Type 1
WGR or Type 2 WGR to approach or meet the voltage ride-through requirements
in paragraphs (1) through (798) of Section 2.9.1.2 within known equipment
limitations, to the greatest extent possible;

1) To the extent the Resource Entity chooses to implement changes to existing
equipment other than software. firmware. settings or parameterization
modifications that increase the voltage ride-through capability, identification of
any such equipment modifications:;

(je) Expected post-modification Resource capability in a format similar to the table in
paragraph (1) of Section 2.9.1.2 and documentation of any expected remaining
limitation(s) following implementation of such modifications:;

(kf) A schedule for implementing the modification(s);

(lg) =E gocumented echni ittation-thateanbe elyrepresentedino
medel—él%—aA model accuratelv representlng expected performance reflecting all
technical limitations, or a statement that there are no new models available other
than what is currently submitted to ERCOT that already reflect all technical

11m1tat1ons in Voltage r1de-through capablhtv—er—éﬂ%—‘vvhefe—sueh—medel—rs—ﬁe’f

(mh) A description of any limitation that cannot be accurately represented in a model.

2) If a Resource Entity does not timely provide to ERCOT an IVRTCR by April 1. 2025, the
Resource will not be eligible for an exemption or extension to comply with the ride-
through requirements. If a Resource Entity timely provides an IVRTCR by April 1. 2025
and ERCOT requests additional information, it will not render the Resource ineligible for

an exemption.
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2.123 Procedures for Frequency and Voltage Ride-Through Exemptions and: Extensions
and-Appealsfor Transmission-Connected Inverter-Based Resources (IBRs), Type 1
Wind-Powered Generation Resources (WGRs) and Type 2 WGRs

2.123.1 Exemptions and Extensions Process

(D) If an Inverter-Based Resource (IBR). exType 1 Wind-Powered Generation Resource
(WGR) or Type 2 WGR has a technical limitation preventing it from fully meeting the
frequency ride-through requirements in paragraphs (1) through (5) of Section 2.6.2.1,
Frequency Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs). and-Type 1 Wind-Powered Generation Resources (WGRs) and Type 2
Wind-Pewered-GenerationResoureestWGRS), or the voltage ride-through requirements
in paragraphs (1) through (87) of Section 2.9.1.2. Legacy Voltage Ride-Through
Requirements for Transmission-Connected Inverter-Based Resources (IBRs). and-Type 1
Wind-Powered Generation Resources (WGRs) and Type 2 Wind-Powered-Generation
Reseurees{WGRs); or as otherwise specified in paragraphs (5) through (7) of Section
2.9.1, Voltage Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs), and-Type
2 Wind-powered-GenerationResources tWGRs and Type 3 WGRSs), or certain voltage
ride-through requirements in accordance with paragraph (948) of Section 2.9.1.1,
Preferred Voltage Ride-Through Requirements for Transmission-Connected Inverter-
Based Resources (IBRs)., the Resource Entity or Interconnecting Entity (IE) (“Requesting
Entity”) may-must submit to requestfrom-ERCOT, underthisSeetion—by April 1, 2025:
(1) a request for an exemptionfrom-meetingorextension to meet; such apphicable
requirements and/or (ii) a notice of intent to request an exemption based on standards
established in a subsequent Nodal Operating Guide Revision Request (NOGRR).

2) For any IBR. Type 1 WGR or Type 2 WGR with a Standard Generation Interconnection
Agreement (SGIA) dated before August 1, 2024, a notice of intent to request an
exemption reguests-must be submitted to ERCOT on or before April 1, 2025 as part of
the Initial Frequency Ride-Through Capability Report (“IFRTCR”) and Initial Voltage
Ride-Through Capability Report (“IVRTCR”) as applicable. No new notices of intent to
request an exemption reguests-beyond April 1, 2025, detailing additional technical
limitations of ride-through requirements are allowed. A Resource Entity may only

request an exemption based upon the technical limitations identified in its April 1, 2025
IFRTCR and/or IVRTCR. An exemption request and the ability to provide
supplemental reguestmay-be-supplemented-onty-with-additienal information, including
updated models reflecting improved ride-through capability, will be established under
processes established-in a subsequent NOGRR.
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(35) ERCOT, in its sole and reasonable discretion, will grant an extension if all of the

following conditions exist:

(a) Circumstances beyond the Requesting Entity’s reasonable control prevented it
from meeting the deadline;

(b) The extension request demonstrates the Requesting Entity’s good faith efforts to
minimize the extension’s duration;

(c) The Requesting Entity has provided accurate models that include all limitations
and describes all limitations the Requesting Entity cannot model and represents to
ERCOT the model is accurate:;

(d) The date for the requested extension for a Resource with an SGIA before August
1. 2024 does not exceed December 31, 2027: and
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(e) The date for the requested extension for a Resource with an SGIA after August 1.
2024 does not exceed December 31, 2028.

(465) Forany IBR, Type 1 WGR or Type 2 WGR with an approved exemption or extension,
the documented maximum capabilities will become the new performance requirements
until the exemption or extension has ended.

(576) Exemptions and extensions gaderthisSectiontake effect immediately upon approval by
ERCOT and apply only to the extent approved by ERCOT.

(687)

WGRs—contlnue unt11

(at)- The IBR. Type 1 WGR or Type 2 WGR fully implements a modification as
described in paragraph (1)(c) of Planning Guide Section 5.2.1, Applicability. that

is synchronized after January 1. 2028 -execeptforexemptionsthatcontingeas
contemplated-inparasraph-{O-of Seetton 2291 or or

(bt) The IBR. Type 1 WGR or Type 2 WGR fully implements a modification that
ehmmates the need for the exemption. }tlEPcGQT—deteﬁaafﬁes—eﬁe—e#the—eeﬁdftreﬁs

(N

Pce&seﬁ&b}e—Effefts—If ERCOT or the Resource EntltV becomes aware of a nele
available software, firmware, settings or parameterization modification for a Resource
with an exemption-thattsdeterminedto-notbe-costprohibitrretotmplement. the
Resource Entity shall: (i) submit an implementation plan to ERCOT for approval within
90 days. and (ii) if ERCOT approves the plan, implement the plan within 180 days,
unless ERCOT approves a longer timeline.

(898) Extensions underSeetion2123-shall end in accordance with Section 2.123.1.2.
Submission of Extension Requests.

(9169)

Seetrea—Z—l%—l—Z—tThe deadhnes in Sectlon 2 12 l 23 may be modlﬁed bV mutual wr1tten
agreement of ERCOT and the Requesting Entity-(tosether—Parties™).

(1040) Dusinsthe-pendenev-ofan-Until the consideration of an exemption, extension, or appeal
process is finalized. underSection 213 —orarelated proceedinsbefore the Publie Utility

Commissionof Texas (PUCT) or other Governamental Authorite the IBR. Type 1 WGR
or Type 2 WGR with an SGIA prior to August 1. 2024 that has submitted an extension
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request or notice of intent to request an exemption erextenstonregquest-and any required
documentation by April 1. 2025 isthe-subiect-of the-exemption-orextensionrequestis
regutredto-must meet the greater of: (i) its documented maximum ride-through
capability. or ies-previdedtoERCOT(i1) its performance requirements in effect on May
1, 2024 until there is a non-appealable Public Utility Commission of Texas (PUCT) final
order. HERCOT-

(1121 ERCOT shall not use a Resource Entity’s IFRTCR. eI VRTCR. or notice of intent to
request an exemption as a basis for referral to the Reliability Monitor so longs as the
Resource meets the apphcable ride-through requlrements set forth in paragraph (10)

(1232) All information submitted under Sections 2.11. Ride-Through Reporting Requirements
for Transmission-Connected Inverter-Based Resources (IBRs), Type 1 Wind-Powered
Generation Resources (WGRSs) and Type 2 WGRs and 2.12. 3Procedures for Frequency
and Voltage Ride-Through Exemptions and Extensions for Transmission-Connected
Inverter-Based Resources (IBRs). Type 1 Wind-Powered Generation Resources (WGRS)
and Tvpe 2 WGRs shall be considered Protected Information.

2.123.1.1 Submission of Exemption Requests

(1) A Requesting Entity may seek an exemption for an IBR. Type 1 WGR or Type 2 WGR
as follows:

(a) A Requesting Entity for an IBR. Type 1 WGR or Type 2 WGR with an SGIA
executed prior to JureAugust 1, 2024 may seek exemptions from ride-through
requirements in paragraphs (1) through (5) of Section 2.6.2.1. Frequency Ride-
Through Requirements for Transmission-Connected Inverter-Based Resources
(IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs) and Type 2
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Wind-Powered-GenerattonResourcestWGRSs) or Section 2.9.1.2. Legacy Voltage

Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs) and
Type 2 Wind-Powered Generation Resources {WGRs).

(b) A Requesting Entity for a Type 3 WGR with an original SGIA executed prior to
JuneAugust 1, 2024, that meets the criteria in paragraph (5) of Section 2.9.1,
Voltage Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRS),
and-Type 2 Wind-powered-GenerationResoureest{WGRs):- and Type 3 WGRs

may seek an exemption as described in that Section.

2) The Resource Entity intending to requestite an exemption for an IBR, Type 1 WGR.
Type 2 WGR must., by April 1, 2025, submit an IFRTCR or IVRTCR with a notice of
intent to request an exemption describing the need for the exemption consistent with
Sections 2.11.1, Initial Frequency Ride-Through Capability Documentation and
Reporting Requirements or 2.11.2. Initial Voltage Ride-Through Capability
Documenta‘uon and Reportlng RequlrementsA—Reaﬂesﬁnﬁ—En%m'—thfeuﬁh—&sAu%heﬂ—zed
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2.123.1.2 Submission of Extension Requests

() Unless otherwise approved by ERCOT, extension requests must be submitted by April 1,
2025. A Requesting Entity may seek an extension for an IBR. Type 1 WGR or Type 2
WGR as follows:

(a) A Requesting Entity for an IBR, Type 1 WGR or Type 2 WGR with an SGIA
executed prior to JuneAugust 1. 2024, may seek extensions for ride-through
requirements in paragraphs (1) through (5) of Section 2.6.2.1. Frequency Ride-
Through Requirements for Transmission-Connected Inverter-Based Resources
(IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs) and Type 2
Wind-Pewered-GenerationResources {WGRs) or Section 2.9.1.2_ Legacy Voltage
Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRs) and
Type 2 Hind-Peoveered-Genermtrontiesonrees{tWGRsS,

(b) A Requesting Entity for an IBR with an SGIA executed on or after JuneAugust 1,
2024 may seek extensions as contemplated in paragraph (6) of Section 2.9.1,
Voltage Ride-Through Requirements for Transmission-Connected Inverter-Based
Resources (IBRs), and-Type 1 Wind-Powered Generation Resources (WGRSs),
and-Type 2 Wind-powered-GenerationResoureest{WGRs)- and Type 3 WGRs or
paragraphs (9) or (10) of Section 2.9.1.1. Preferred Voltage Ride-Through
Requirements for Transmission-Connected Inverter-Based Resources (IBRs).

2) A Requesting Entity, through its Authorized Representative, may initiate a request for an
extension under this Section by submitting written notice of the request to ERCOT
through the RIOO system (or as otherwise specified by ERCOT). with the following
information—sesaiableorresonnbbeobimnable:

(a) Requesting Entity Name;

(b) Requesting Entity DUNS Number;
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(c) IBR/WGR Site Name;

(d) IBR/WGR Unit Name(s):

(e) Nodal Operating Guide Section(s) under which the extension is requested:

(f) A detailed description of the grounds for the extension and the basis for each
request;

(2) Documentation from the equipment manufacturer describing any known
limitations associated with the extension request, a description of proposed
modifications, and a schedule for implementing modifications; and

(h) Other information specified in this Section-apphcableto-specific requests.

(34)  The Requesting Entity for an IBR with an SGIA executed on or after JuneAugcust 1.

2024, seeking an extension contemplated in paragraph (6) of Section 2.9.1. or paragraphs
{9Y-er (10) of Section 2.9.1.1- shall, at a minimum, submit the following information to
ERCOT:

(a) Documentation describing the justification for granting the extension:

(b) A model accurately representing all technical limitations and expected
performance;

(c) A description of any limitation that cannot be accurately represented in a model:

(d) Data and information identified in paragraphs (5) through (7) below. as
applicable: and

(e) Any other data or information ERCOT reasonably deems necessary to evaluate
oranting the extension.

(45) If a Requesting Entity submits a request for an extension to meet the performance
requirements in sections 5. 7. and 9 of the Institute of Electrical and Electronics
Engineers (IEEE) 2800-2022. Standard for Interconnection and Interoperability of
Inverter-Based Resources (IBRs) Interconnecting with Associated Transmission Electric
Power Systems (“IEEE 2800-2022 standard”) as described in paragraph (6) of Section
2.9.1, it must provide to ERCOT:

(a) Evidence from its original equipment manufacturer (or subsequent
inverter/turbine vendor support company if the original equipment manufacturer
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is no longer in business) of technical infeasibility to comply with any of the
performance requirements in sections 5. 7. and 9 of the IEEE 2800-2022 standard
by its synchronization date;

(b) A description of proposed modifications:; and

(c) The schedule for implementing those modifications. Any temporary extension
shall be minimized and not extend bevond December 31, 2028 or 24 months after
the Resource’s Commercial Operations Date, whichever is earlier.

£H——If a Requesting Entity submits a request for an extension to meeting the performance

requirements in Tables A e=CAn paracraph (1) as contemplated in paragraph (10) of
Section 2.9.1.1. it must provide to ERCOT:

(a) Documented evidence from its equipment manufacturer of technical infeasibility
to comply with the performance requirements in parageraph (1) of Section 2.9.1.1
by the IBR’s/WGR’s synchronization date;

(b) A description of proposed modifications: and

() The schedule for implementing those modifications. Any extensions under this
paragraph shall be minimized and not extend beyond December 31, 2028.
ERCOT will not grant any temporary extensions for performance that do not meet
the voltage ride-through performance requirements in Table A in paragraph (1) of
Section 2.9.1.2.

(68) Extensions will terminate according to their terms at the time granted or at another date
approved by ERCOT in writing.

2.123.1.3 Timeline for Submission and Determination of Exemption-and-Extension Requests

(1) As soon as practicable afterNetlaterthanten Business Davsof receiving a request for an
exemption-orextension, ERCOT shall provide the Requesting Entity with written
confirmation of receipt and notification that either:
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(a) The submission was complete and ERCOT is reviewing the request; or

(b) The submission was incomplete. For incomplete submissions, ERCOT will:

(1) Identify the missing information: and

(i1) Provide instructions for the Requesting Entity to submit the missing
information (e.g.. to ERCOT Legal at MPRegistration(@ercot.com or
through the RIOO system).

(2) Unless otherwise agreed by ERCOT, not later than ten Business Days of receiving a
notice of an incomplete submission, the Requesting Entity shall submit the missing
information to ERCOT through the RIOO system or as otherwise directed by ERCOT or
request thatitneeds-additional time to provide the additional information: alenewith an
explanation for the delay.

(3) Within seven days after ERCOT acknowledges receiving a complete request for
exemption-orextension, ERCOT shall designate an ERCOT senior representative with
decision-making authority to participate in discussions with the Requesting Entity
regarding the exemption-orextension request.

(4) During the time ERCOT considers an exemption-orextension request, ERCOT and the
Requesting Entity will cooperate in requesting and providing relevant information to
develop a complete record to allow an effective and efficient review process.

(53) ERCOT shall make reasonable efforts to complete an-exemption-or extension request
process within 180 days after receiving a complete request for an exemption-or-extension.
If ERCOT cannot complete its review of the request within that time period, ERCOT
shall provide the Requestlng Entltv an estlmate of the add1t10na1 time needed to complete
its review.N
as—e%hemrse—aﬁfeed—te—m—w%mﬁ—by—the—llaﬁ%s— ERCOT shall prov1de the Requestlng
Entity with written notification that ERCOT has completed its review and ERCOT’s
determination that the exemption-orextension is:

(a) Approved;

(b) Approved in part, along with details of the approved part of the exemptionor
extension. and a detailed explanation for denving part of the exemptionor
extension request; or

(c) Rejected. along with details explaining the erounds upon which ERCOT rejected
the exemption-orextension request.
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(64)  Upon issuance of ERCOT’s decision on an the-exemptionorextension request, the
Requesting Entity adversely affected may appeal ERCOT’s decision to the Public Utility
Commission of Texas (PUCT) pursuant to P.U.C. PROC. R. 22.251. Review of Electric
Reliability Council of Texas (ERCOT) Conduct. For such an appeal, the Requesting
Entity is not required to comply with Protocol Section 20, Alternative Dispute Resolution

Procedure and Procedure for Return of Settlement Funds Net—lrater—than—ten—Busrness

(723) A Requesting Entity that does not submit a notice of appeal to ERCOT within the
required time periodtenBusiness Davysof after receiving ERCOT’s notice rejecting the
exemption-orextension request is deemed to have accepted ERCOT’s decision.
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2.134 Actions Following a Transmission-Connected Inverter-Based Resource (IBR), Type 1

Wind-Powered Generation Resource (WGR) or Type 2 WGR aen-Apparent Failure to
Ride-tThrough

(D) The Rrequired ride-through performance criteria (“Required Criteria”) sare defined in
Section 2.6.2.1. Temporary Frequency Ride-through Requirements for Transmission-
Connected Inverter-Based Resources (IBRs). and-Type 1 Wind-Powered Generation
Resources (WGRs) and Type 2 Wind-Powered-GenerationResources{WGRs). and
Section 2.9.1, Voltage Ride-Through Requirements for Transmission-Connected
Inverter-Based Resources (IBRs), and-Type 1 Wind-Powered Generation Resources
(WGRs), and-Type 2 Wind-Pewered-GeneratronResourcestWGRs and Type 3 WGRs).
For any Inverter-Based Resource (IBR). Type 1 Wind-powered Generation Resource
(WGR) or Type 2 WGR with an approved exemption or extension for the ride-through
requirements, the Resource’s documented maximum ride-through capabilities are the
ride-through performance requirements for compliance purposes for the duration of the
exemption or extension unless otherwise exeusedindicated by Governmental Authority
rules or regulations. All IBRs. Type 1 WGRs and Type 2 WGRSs shall strive to meet or
exceed the Required Criteria to the fullest extent their equipment allows.
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2) For any IBR. Type 1 WGR or Type 2 WGR with an approved exemption or extension for
the ride-through requirements, the Resource’s documented maximum ride-through
capabilities are the ride-through performance requirements for compliance purposes for
the duration of the exemption or extension unless otherwise indicated by Governmental
Authority rules or regulations. Any IBR with documented maximized ride-through
capabilities that exceed the applicable Required Criteria and fails to ride-through a
disturbance within the IBR’s documented maximized capabilities is also subject to this
Section.

(32) Ifan IBR. Type 1 WGR or Type 2 WGR does not ride-through in accordance with the
applicable ride-through performance requirements. including its maximized capabilities
(an “Apparent Performance Failure™), the Resource Entity shall, as soon as practicable:

(c) Perform model validation and report the results to ERCOT.

(43)  Following an Apparent Performance Failure, Transmission Service Providers (TSPs)
directly impacted by the Apparent Performance Failure shall provide available
information to ERCOT to assist with event analysis.

(54)  The Resource Entity for an IBR. Type 1 WGR. or Type 2 WGR with-a-Standard

whichthat experiences an Apparent Performance Failure shall:

(a) Develop a plan to ensure the IBR, Type 1 WGR. or Type 2 WGR meets the
applicable ride-through performance requirements (whether documented
maximized capability or Required Criteria, whichever applies): Submittoe ERCOT

(b) Submit the plan to ERCOT for approval within 90 days; andMake-anvsuch
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(c) If ERCOT approves the plan. implement the plan within 180 days. unless ERCOT
approves a longer timeline.

(6) To encourage all Resources to maximize all equipment frequency and voltage ride-

through parameters to the maximum level the equipment allows and all new Resources to
also design the plant to the utilize the inverter or converter capabilities to the fullest
extent, any Apparent Performance Failure where system conditions at the Point of
Interconnection Bus (POIB) exceeded the Required Criteria but remained below
documented maximized frequency or voltage ride-through capabilities exceeding the
applicable requirements in Sections 2.6.2. Frequency Ride-Through Requirements for
Generation Resources and Energy Storage Resources, 2.9.1. 2.9.1.1, Preferred Voltage
Ride-Through Requirements for Transmission-Connected Inverter-Based Resources
(IBRs) or 2.9.1.2, Legacy Voltage Ride-Through Requirements for Transmission-
Connected Inverter-Based Resources (IBRs). Type 1 Wind-Powered Generation
Resources (WGRSs) and Type 2 WGRs, shall be reported to the Reliability Monitor only
if the Resource Entity does not fully meet the requirements in paragraphs (3) and (5)
above.
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Revised ERCOT Impact Analysis Report

NOGRR
Number

245

NOGRR | Inverter-Based Resource (IBR) Ride-Through
Title Requirements

Impact Analysis Date

August 22, 2024

Estimated

Cost/Budgetary Impact

Between $150k and $250k
See Comments.

Annual Recurring Operations and Maintenance (O&M) Staffing
Cost: Between $1.3M and $2.3M. Short term contract labor
(O&M) Budget Cost: Between $0.5M and $0.8M.

See ERCOT Staffing Impacts

Estimated Time
Requirements

The timeline for implementing this Nodal Operating Guide Revision
Request (NOGRR) is dependent upon Public Utility Commission of
Texas (PUCT) prioritization and approval.

Estimated project duration: 6 to 9 months

ERCOT Staffing Impacts

(across all areas)

Implementation Labor: 100% ERCOT; 0% Vendor

There will be ongoing operational impacts to the following ERCOT
departments totaling between 7.7 to 9.8 Full-Time Employees
(FTEs) to support this NOGRR:

* Dynamic Studies (3.2 FTEs effort)

* Resource Integration (1.0 FTE effort)

» Event Analysis (1.3 FTEs effort)

* Operations IBR Performance Evaluation (2.2 to 4.3 FTEs effort)

ERCOT has assessed its ability to absorb the ongoing efforts of
this NOGRR with current staff and concluded the need for FTEs in
the following departments:

* Dynamic Studies department (3 FTEs)

* Resource Integration department (1 FTE)

» Event Analysis department (1 to 2 FTES)

* Operations IBR Performance Evaluation department (2 to 4
FTEs)

* Dynamic Studies - department requires three additional FTEs to
support the following work:

* 6,000 hours for data & performance reviews, tracking,
coordination & communication between internal and external
individuals.
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» Resource Integration - department requires one additional FTE to
support the INR process efforts:

* 1,800 hours per year to check and collect data = 3 hours per
INR for 600 INRs per year.

« Event Analysis - department requires one to two additional FTEs
to support an additional 5 events each year beyond current levels:

* 2,500 hours to support additional events = 300 hours per minor
event (5) ~ 1500 hours and 1000 hours to support
NERC/FERC/TRE and ERCOT Reliability Monitor event
investigations, manual contingency creation, and rule change
needs.

* Operations IBR Performance Evaluation - department requires
two to four additional FTEs.

*4,000 - 8,000 hours for review, tracking, coordination &
communication with OEMs, Resource Entities and serve as SMEs
for ERCOT Reliability Monitor for performance failures and
mitigation, support for appeals, and coordinate with Dynamic
Studies department as necessary.

The following ERCOT systems would be impacted:

ERGQT Computer e Resource Integration and Ongoing Operations (RIOO) 99%
System Impacts :

e Service Management Systems 1%
ERCOT Business ERCOT will update its business processes to implement this
Function Impacts NOGRR.
Grid Operations & ERCOT will update grid operations and practices to implement this
Practices Impacts NOGRR.

Evaluation of Interim Solutions or Alternatives for a More Efficient Implementation

None offered.

Comments

Pending PUCT approval, ERCOT plans to manually implement NOGRR245; and collect data
and information related to NOGRR245 via manual processes until Resource Integration and
Ongoing Operations (RIO0) and Service Management Systems changes can be implemented.
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OBDRR
Number

051

OBDRR | Related to NPRR1216, Implementation of Emergency
Title Pricing Program

Date of Decision

August 20, 2024

Action

Recommended Approval

Estimated Impacts

Cost/Budgetary: None

Project Duration: No project required

Proposed Effective
Date

Upon implementation of Nodal Protocol Revision Request (NPRR)
1216, Implementation of Emergency Pricing Program

Priority and Rank
Assigned

Not applicable

Other Binding
Document Requiring
Revision

Methodology for Implementing ORDC to Calculate Real-Time
Reserve Price Adder

Related Documents
Requiring
Revision/Related
Revision Requests

NPRR1216

Verifiable Cost Manual Revision Request (VCMRR) 039, Related to
NPRR1216, Implementation of Emergency Pricing Program

Revision Description

This Other Binding Document Revision Request (OBDRR) align this
methodology with the system changes required for the Emergency
Pricing Program (EPP).

Reason for Revision

|:| Strategic Plan Objective 1 — Be an industry leader for grid
reliability and resilience

|:| Strategic Plan Objective 2 - Enhance the ERCOT region’s
economic competitiveness with respect to trends in wholesale
power rates and retail electricity prices to consumers

|:| Strategic Plan Objective 3 - Advance ERCOT, Inc. as an
independent leading industry expert and an employer of choice
by fostering innovation, investing in our people, and emphasizing
the importance of our mission

|:| Administrative

Regulatory requirements
[] ERCOT Board/PUCT Directive
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(please select ONLY ONE - if more than one apply, please select the ONE that is
most relevant)

Justification of Reason
for Revision and
Market Impacts

The system changes for the Emergency Pricing Program may
require the Value of Lost Load (VOLL) to change mid-day. This
change to the methodology will align any changes needed to the new
value.

TAC Decision

On 2/14/24, TAC voted unanimously to table OBDRR051. All Market
Segments participated in the vote.

On 6/24/24, TAC voted unanimously to recommend approval of
OBDRRO051 as submitted. All Market Segments participated in the
vote.

On 7/31/24, TAC voted unanimously to recommend approval of the
6/24/24 TAC Report and the 1/23/24 Impact Analysis for
OBDRRO051. All Market Segments participated in the vote.

Summary of TAC
Discussion

On 2/14/24, participants discussed the possibility of moving VOLL
language out of this Other Binding Document and into the Protocols
alongside other parameters and values proposed within NPRR1216.

On 6/24/24, there was no additional discussion beyond TAC review
of the items below.

On 7/31/24, TAC reviewed the 1/23/24 Impact Analysis for
OBDRRO051.

TAC
Review/Justification of
Recommendation

Revision Request ties to Reason for Revision as explained in
Justification

Impact Analysis reviewed and impacts are justified as explained
in Justification

Opinions were reviewed and discussed
Comments were reviewed and discussed

|:| Other: (explain)

ERCOT Board
Decision

On 8/20/24, the ERCOT Board voted unanimously to recommend
approval of OBDRR051 as recommended by TAC in the 7/31/24
TAC Report.

Opinions
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Credit Review

Not applicable

Independent Market
Monitor Opinion

IMM has no opinion on OBDRRO051.

ERCOT Opinion

ERCOT supports approval of OBDRR051.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed OBDRRO051 and believes the market
impact for OBDRRO051, along with NPRR1216, implements the EPP
as directed by the PUCT.

Sponsor

Name

Dave Maggio

E-mail Address

david.maggio@ercot.com

Company

ERCOT

Phone Number

512-248-6998

Cell Number

Market Segment Not applicable
Market Rules Staff Contact
Name Cory Phillips

E-Mail Address

cory.phillips@ercot.com

Phone Number

512-248-6464

Comments Received

Comment Author

Comment Summary

None
Market Rules Notes
None
Proposed Other Binding Document Language Revision
1. PURPOSE

For each Security-Constrained Economic Dispatch (SCED) process, ERCOT calculates a Real-
Time On-Line Reserve Price Adder (RTORPA) and a Real-Time Oft-Line Reserve Price Adder
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(RTOFFPA) based on the On-Line and Off-Line available reserves in the ERCOT System and the
Operating Reserve Demand Curve (ORDC). The price after the addition of RTORPA to
Locational Marginal Prices (LMPs) approximates the pricing outcome of Real-Time energy and
Ancillary Service co-optimization since RTORPA captures the value of the opportunity cost of
reserves based on the defined ORDC. Additionally, the Real-Time Off-Line Reserve Capacity
(RTOFFCAP) shall be administratively set to zero when the SCED snapshot of the Physical
Responsive Capability (PRC) is less than or equal to the PRC MW at which Energy Emergency
Alert (EEA) Level 1 is initiated. An Ancillary Service imbalance Settlement is done based on
Protocol Section 6.7.5, Real-Time Ancillary Service Imbalance Payment or Charge, to make
Resources indifferent to the utilization of their capacity for energy or Ancillary Service reserves.

This document describes:
e The ERCOT Board-approved methodology that ERCOT uses for determining the Real-
Time reserve price adders based on ORDC,;
e The ERCOT Board-approved parameters for implementing ORDC; and
e The ERCOT Board-approved ORDC multi-step price floor.

2. METHODOLOGY FOR IMPLEMENTING ORDC

For each execution of SCED, the System Lambda of the power balance constraint will be
determined and the ORDC will be based on analysis of the probability of reserves falling below
the minimum contingency level (PBMCL) multiplied by the difference between Value of Lost
Load (VOLL) and System Lambda. This approach is needed with the current rules in order to
ensure that power balance is given the highest priority and can result in a reserve price that is near
zero with an energy price near System-Wide Offer Cap (SWCAP) under scarcity conditions.

Determining the following values is a major part of implementing ORDC to calculate Real-Time
Reserve Price Adder:

1. VOLL

2. PBMCL

3. RTORPA and RTOFFPA

2.1 Determine VOLL

The VOLL is a parameter for implementing the ORDC and is set ena-daHy-basis-to be equal to
the SWCAP, as defined in Protocol Section 4.4.11, System-Wide Offer Caps.

2.2 Determine PBMCL

Another key part of the ORDC concept is the determination of the PBMCL. PBMCL is derived
by making certain adjustments to the Loss of Load Probability curve (LOLP). LOLP is the
probability, at a given level of reserves, of the occurrence of a loss of reserves greater than the
reserve level and is therefore determined by calculating the mean and standard deviation of
differences between the hour-ahead forecasted reserves and the reserves that were available in
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Real-Time during the Operating Hour using historical data, as described in greater detail, below.
The LOLP curve is defined as follows:

LOLP(u,0,R) = 1 — CDF(u, 0, R)

Where CDF is the Cumulative Distribution Function of the normal distribution with mean
and standard deviation G.

Once the LOLP curve is derived, ERCOT creates a Shifted Loss of Load Probability (SLOLP)
curve. The SLOLP is the LOLP with mean pu shifted by the factor S * o, and for a given value
reserve level R can be calculated as:

SLOLP(us,0,R) = 1 — CDF(us, 0, R)

Where p; =pu+S*0 and CDF is the Cumulative Distribution Function of a normal
distribution with mean u and standard deviation o.

The last step in determining PBMCL is shifting the SLOLP curve further to the right by a defined
minimum contingency level, X, and setting the value of SLOLP to one for reserve levels below the
minimum contingency level. The PBMCL curve for a given reserve level (R) is determined as
follows:

_ (SLOLP(R—X),R —X > 0
”(R)_{ 1 R—X<0

The detailed logic for determining LOLP is described as below:

1) For each Operating Hour in the study period, calculate the system-wide Hour-Ahead (HA)
reserve using the snapshot of last Hourly Reliability Unit Commitment (HRUC) for the
Operating Hour (at the end of Adjustment Period):

HA Reserve = RUC On-Line Gen COP HSL — (RUC Load Forecast + RUC DCTIE Load)

+ RUC On-Line Load COP Non-Spin Responsibility + RUC On-Line Load COP Reg-Up
Responsibility + RUC On-Line Load COP RRS Responsibility + RUC On-Line Load COP
ECRS Responsibility + RUC Off-Line Gen COP OFFNS HSL + RUC Off-Line Gen COP
CST30HSL

[OBDRR040: Replace the formula “HA Reserve” above with the following upon system
implementation of NPRR1131:]

HA Reserve = RUC On-Line Gen COP HSL — (RUC Load Forecast + RUC DCTIE Load)
+ RUC On-Line NCLR and CLR COP Non-Spin Responsibility + RUC On-Line CLR COP
Reg-Up Responsibility + RUC On-Line NCLR and CLR COP RRS Responsibility + RUC
On-line NCLR and CLR COP ECRS Responsibility + RUC Off-Line Gen COP OFFNS
HSL + RUC Off-Line Gen COP CST30HSL
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The calculation above excludes the following Generation Resources:
(a) Nuclear Resources; and
(b) Resources with ONTEST Current Operating Plan (COP) Status.

[OBDRRO017: Insert the language below upon system implementation of NPRR9I87:]

For the purpose of calculating the HA Reserve, the component of an Energy Storage
Resource (ESR) that is modeled as a Generation Resource is considered a Generation
Resource and the component of an ESR that is modeled as a Controllable Load Resource
is considered a Load Resource.

2) For each SCED interval in the study period, calculate the system-wide available SCED reserve
using SCED telemetry and solution as:

SCED Reserve = SCED On-Line Gen HSL — SCED Gen Base Point + SCED On-Line Load
Telemetry RRS Schedule + SCED On-Line Load Telemetry Reg-Up Responsibility + SCED
On-Line Load Telemetry Non-Spin Schedule + SCED On-Line Load Telemetry ECRS
Schedule + SCED Off-Line Gen OFFNS HSL + SCED Off-Line RTCST30HSI. — SCED under-
generation Power Balance MW

[OBDRR017, OBDRR028, and OBDRR040: Replace applicable portions of the formula
“SCED Reserve” above with the following upon system implementation of NPRR987,
NPRR1069, or NPRR1131, respectively:]

SCED Reserve = SCED On-Line Gen HSL (excluding ESR Gens) — SCED Gen Base Point
(excluding ESR Gens) +~ SCED On-Line ESR Capacity + Min (SCED CLR Base Point —
SCED On-Line CLR LPC, SCED On-Line CLR Reg-Up Responsibility + SCED On-Line
CLR RRS Responsibility + SCED On-Line CLR Non-Spin Responsibility + SCED On-Line
CLR ECRS Responsibility) + SCED On-Line NCLR Telemetry RRS Schedule + SCED On-
Line NCLR Telemetry Non-Spin Schedule + SCED On-Line NCLR Telemetry ECRS
Schedule + SCED Off-Line Gen OFFNS HSL (excluding ESR-Gens) + SCED Off-Line
RICST30HSL (excluding ESR-Gens) — SCED under-generation Power Balance MW

The calculation above excludes the following Generation Resources:

(a) Nuclear Resources;

(b) Resources with telemetered net real power (in MW) less than 95% of their
telemetered Low Sustained Limit (LSL); and

(c) Resources with a telemetered status of:
1) ONTEST or ONHOLD;
(i1) STARTUP (except Resources with Non-Spinning Reserve (Non-Spin)
Ancillary Service Resource Responsibility greater than zero); or
(i) SHUTDOWN.
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[OBDRRO017: Insert the language below upon system implementation of NPRR9I87:]
The SCED On-Line ESR Capacity 1s defined as:

socrelem _ gocfrerMin

Min(ESR-Gen HSL — ESR-Gen Base Point, AL

+ ESR-CLR Base Point

1
Where At = 7 hour

3) For each Operating Hour in the study period, calculate the hourly average system-wide SCED
reserve by averaging the interval SCED reserve in step 2).

4) For each Operating Hour in the study period, calculate the system-wide Reserve Error as:

Reserve Error = HA Reserve — SCED Reserve (Hourly Average) + Firm Load Shed (Hourly
Average)

5) Calculate the mean (u) and standard deviation (o) using the calculated Reserve Error in step
4) for the study period. This i and o are then used to determine the PBMCL curve as described
above.

2.2.1 Calculation of Rs and Rns

Ry 1s the reserves from Resources participating in SCED plus the Regulation Up Service (Reg-Up)
and Responsive Reserve (RRS) from Load Resources and the additional available capacity from
Load Resources other than Controllable Load Resources (CLRs) with a validated Real-Time RRS
or ERCOT Contingency Reserve Service (ECRS) Schedule. Ry is equal to Ry plus the reserves
from Resources that are not currently available to SCED but could be available in 30 minutes.

1) R, is calculated based on SCED telemetry and solution as:

Ry = RTOLCAP = RTOLHSL — RT1BP + RTCLRCAP + RTNCLRCAP — RTOLNSRS — RTPBPC

[OBDRR009 and OBDRRO017: Replace applicable portions of the formula “R” above with
the following upon system implementation of OBDRR009 or NPRR9Y87 as applicable:]

Ry = RTOLCAP = RTOLHSL — RTIBP + RTCLRCAP + RTNCLRCAP + RTESRCAP —
RTOLNSRS — RTPBPC + RTCDCTF

Where
RICLRCAP = RTCLRBP — RTCLRLPC — RTCLRNS + RTCLRREG

[OBDRR040: Replace the formula “RTCLRCAP” above with the following upon system
implementation of NPRR1131:]

RICLRCAP = RICLRBP — RTCLRLPC
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RINCLRCAP = Min(Max(RTNCLRNPC — RINCLRLPC,0.0), (RTNCLRECRS -+
RINCLRRRS) * 1.5)

JOBDRRO017: Insert the language below upon system implementation of NPRR9I87:]

For ESRs:

Cg'elem_SOCOpeern

RTESRCAP — Min(ESR-Gen HSL — ESR-Gen Base Point, > —— ) +

ESR-CLR Base Point

Where At = % hour

[OBDRR009: Insert the formula “RTCDCTF” below upon system implementation:|
RICDCTF = RTCDCTICL + RICDCTICE — RTCDCTI + RTCDCTE — RICDCTEC

Where:

o RITOLCAP is the system total Real-Time On-Line reserve capacity of all On-Line
Resources for the SCED interval.

e RTOLHSL is the system total Real-Time telemetered High Sustained Limits (HSLs) for
all Generation Resources available to SCED for the SCED interval, discounted by the
system-wide discount factor, except for the following:

o Nuclear Resources;

[OBDRRO017: Insert the language below upon system implementation of NPRR9I87:]
o ESRs;

o Resources with telemetered net real power (in MW) less than 95% of their
telemetered LSL;

o Resources with a Verbal Dispatch Instruction (VDI) to deploy Firm Fuel Supply
Service (FFSS); and

o Resources with a telemetered Resource Status of’

=  ONTEST or ONHOLD;

* ONRUC (including On-Line Reliability Must-Run (RMR) Resources but
excluding those Reliability Unit Commitment (RUC) Resources that have
been awarded a Day-Ahead Market (DAM) Three-Part Supply Offer for
the hour);

e For a Combined Cycle Generation Resource with a Resource Status of
ONRUC that was RUC-committed from one On-Line configuration to
a different configuration with additional capacity, the exclusion is equal
to the maximum of zero and the telemetered HSL value minus the COP
HSL of the Qualified Scheduling Entity (QSE)-committed
configuration for the RUC hour at the snapshot time of the RUC
instruction.

= STARTUP (except for Resources with Non-Spin Ancillary Service
Resource Responsibility greater than zero); or
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* SHUTDOWN.
RTBP is the system total SCED Base Points for all Generation Resources (excluding
nuclear Resources, Resources with a telemetered ONTEST, ONHOLD, STARTUP
(except Resources with Non-Spin Ancillary Service Resource Responsibility greater
than zero), or SHUTDOWN Resource Status and Resources with telemetered net real
power (in MW) less than 95% of their telemetered LSL) for the SCED interval
discounted by the system-wide discount factor.

[OBDRRO17: Replace the variable “RTBP” above with the following upon system
implementation of NPRR987:]

o RITBP isthe system total SCED Base Points for all Generation Resources (excluding

nuclear Resources, ESRs, Resources with a telemetered ONTEST, ONHOLD,
STARTUP (except Resources with Non-Spin Ancillary Service Resource
Responsibility greater than zero), or SHUTDOWN Resource Status and Resources
with telemetered net real power (in MW) less than 95% of their telemetered LSL)
for the SCED interval discounted by the system-wide discount factor.

RTCLRCAP 1s the system total Real-Time capacity from CLRs for the SCED interval.
It is the sum of SCED Base Points less the telemetered CLR LSL and Non-Spin
Schedule for all CLRs.

JOBDRRO017, OBDRR028, and OBDRR040: Replace applicable portions of the variable
“RTCLRCAP” above with the following upon system implementation of NPRR987,
NPRR1069, or NPRR1131, respectively:]

RTCLRCAP is the system total Real-Time capacity from CLRs for the SCED interval.
It is the sum of SCED Base Points less the telemetered CLR LSL.

RTNCLRCAP is the system total Real-Time capacity for all Load Resources other than
CLRs that have a validated Real-Time RRS or ECRS Ancillary Service Schedule for
the SCED interval.

RTPBPC is the system total SCED under-generation Power Balance MW violated for
the SCED interval.

RTNCLRNPC is the system total Real-Time net real power consumption from all Load
Resources other than CLRs that have a validated Real-Time RRS Ancillary Service
Schedule for the SCED interval discounted by the system-wide discount factor.
RINCLRLPC is the system total Real-Time Low Power Consumption (LPC) from all
Load Resources other than CLRs that have a validated Real-Time RRS Ancillary
Service Schedule for the SCED interval discounted by the system-wide discount factor.
RTNCLRRRS 1is the system total Real-Time RRS Ancillary Service Responsibilities
from all Load Resources other than CLRs for the SCED interval discounted by the
system-wide discount factor.
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o RTNCLRECRS is the system total Real-Time telemetered ECRS Ancillary Service
Responsibilities from all Load Resources other than CLRs for the SCED interval
discounted by the system-wide discount factor.

o RTOLNSRS is the system total Real-Time telemetered On-Line Non-Spin Ancillary
Service Schedule for all On-Line Generation Resources for the SCED interval
discounted by the system-wide discount factor.

[OBDRRO028: Replace the variable “RTOLNSRS” above with the following upon system
implementation of NPRR1069:]

e RTOLNSRS is the system total Real-Time telemetered On-Line Non-Spin Ancillary
Service Schedule for all On-Line Generation Resources, excluding the ESR-Gen, for
the SCED interval discounted by the system-wide discount factor.

e RTCLRBP is the system total SCED Base Points from CLRs for the SCED interval
discounted by the system-wide discount factor.

[OBDRR017 and OBRR028: Replace applicable portions of the variable “RTCLRBP”

above with the following upon system implementation of NPRR987 or NPRR1069,
respectively:|

o RTCLRBP is the system total SCED Base Points from CLRs for the SCED interval,
excluding ESR-CLRs, discounted by the system-wide discount factor.

e RTCLRLPC is the system total Real-Time telemetered LPC from CLRs for the SCED
interval discounted by the system-wide discount factor.

JOBDRRO017 and OBDRR028: Replace applicable portions of the variable “RTCLRLPC”
above with the following upon system implementation of NPRR987 or NPRR1069,
respectively:]

e RTCLRLPC is the system total Real-Time telemetered LPC from CLRs for the SCED
interval, excluding ESR-CLRs, discounted by the system-wide discount factor,

o RICLRREG is the system total validated capacity from CLRs with Primary Frequency
Response (not SCED qualified) Reg-Up Ancillary Service Schedule discounted by the
system-wide discount factor.

0510BDRR-09 Board Report 082024 Page 10 of 17

PUBLIC



Board Report

[OBDRRO017 and OBDRR028: Replace applicable portions of the variable “RTCLRREG”
above with the following upon system implementation of NPRR987 or NPRR1069,
respectively:|

o RICLRREG is the system total validated capacity from CLRs with Primary
Frequency Response (not SCED qualified), excluding ESR-CLRs, Regulation-Up
Ancillary Service Schedule discounted by the system-wide discount factor.

[OBDRR040: Delete the variable “RTCLRREG” above upon system implementation of
NPRRI1131.]

e RICLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary
Service Schedules from CLRs for the SCED interval discounted by the system-wide
discount factor.

JOBDRRO028: Replace the variable “RTCLRNS” above with the following upon system
implementation of NPRR1069:]

e RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary
Service Schedules from CLRs, excluding the ESR-CLR, for the SCED interval
discounted by the system-wide discount factor,

[OBDRRO040: Delete the variable “RTCLRNS” above upon system implementation of
NPRRI1131.]

[OBDRR017 and OBDRR028: Insert applicable portions of the variables “RTESRCAP”,
“ESR-Gen”, “ESR-CLR”, and “SOC” below upon system implementation of NPRR987 or
NPRR1069, respectively:]

o RTESRCAP is provided by ESRs and considers energy limitations of the Storage
Resources and potentially higher RTOLCAP contribution when charging. To
consider energy limitations, a specific time period is required. This time period is
15 minutes. This value will exclude ESR-Gen with a telemetered Resource Status
of:

o ONTEST or ONHOLD:;

o STARTUP (except for Resources with Non-Spin Ancillary Service Resource
Responsibility greater than zero); or

o SHUTDOWN.

o [ESR-Gen is the Energy Storage Resource modeled as Generation Resource when
generating or idle.

o FESR-CLR is the Energy Storage Resource modeled as CLR when charging.

e SOC is the state of charge.
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[OBDRR009: Insert the variable “RTCDCTF” below upon system implementation:|

o RTCDCTF is the total Real-Time change in Direct Current Tie (DC Tie) flows
limited to +/- 1,250 MW in a single interval when ERCOT directs the following
actions:

o RTCDCTI is the ERCOT-directed DC Tie imports during an EEA or
transmission emergency;

o RTCDCTICL is the curtailment of DC Tie imports below the higher of DC Tie
advisory import limit as of 0600 in the Day-Ahead or subsequent advisory
import limit to address local transmission system limitations;

o RTCDCTICE is the curtailment of DC Tie imports below the higher of DC Tie
advisory import limit as of 0600 in the Day-Ahead or subsequent advisory
import limit due to an emergency action by a neighboring system operator
during an emergency that is accommodated by ERCOT;

o RTCDCTE is the ERCOT-directed DC Tie exports to address emergency
conditions in the receiving electric grid; or

o RTCDCTEC is the curtailment of DC Tie exports below the higher of DC Tie
advisory export limit as of 0600 in the Day-Ahead or subsequent advisory
export limit during EEA, a transmission emergency, or to address local
transmission system limitations.

2) Rsnsis calculated based on SCED telemetry and solution as:
Rons = RTOLCAP + RTOFFCAP

RIOFFCAP =  RICST30HSL + RITIOFFNSHSL + RICLRNS + RTNCLRNSCAP +
RTOLNSRS + RTRUCCST30HSL

[OBDRR040: Replace the formula “RTOFFCAP” above with the following upon system
implementation of NPRR1131:]

RTOFFCAP = RTCST30HSL + RTOFFNSHSL + RTNCLRNSCAP + RTOLNSRS +
RTRUCCST30HSL

RINCLRNSCAP = Min(Max(RTNCLRNPC — RTNCLRLPC, 0.0), RTNCLRNS * 1.5)

Where:

o RIOLCAP is the system total Real-Time On-Line reserve capacity of all On-Line
Resources for the SCED interval.

o RIOFFCAP is the system total Real-Time Off-Line reserve capacity for the SCED
interval.

o RTCST30HSL 1s the system total Real-Time telemetered HSLs of Generation
Resources, excluding Intermittent Renewable Resources (IRRs), that have telemetered
an OFF Resource Status and can be started from a cold temperature state in 30 minutes
and discounted by the system-wide discount factor.
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[OBDRRO028: Replace the variable “RTCST30HSL” above with the following upon system
implementation of NPRR1069:]

o RICST30HSL is the system total Real-Time telemetered HSLs of Generation
Resources, excluding Intermittent Renewable Resources (IRRs) and ESR-Gen, that
have telemetered an OFF Resource Status and can be started from a cold temperature
state in 30 minutes and discounted by the system-wide discount factor.

o RINCLRNSCAP is the system total Real-Time capacity for all Load Resources that are
not CLRs and that have a validated Real-Time Non-Spin Ancillary Service Schedule
for the SCED interval.

o RINCLRNPC is the system total Real-Time net real power consumption from all Load
Resources that are not CLRs and that have a validated Real-Time Non-Spin Ancillary
Service Schedule for the SCED interval discounted by the system-wide discount factor.

o RTNCLRLPC is the system total Real-Time LPC from all Load Resources that are not
CLRs and that have a validated Real-Time Non-Spin Ancillary for the SCED interval
discounted by the system-wide discount factor.

e RINCLRNS s the system total Real-Time Non-Spin Ancillary Service Responsibilities
from all Load Resources that are not CLRs for the SCED interval discounted by the
system-wide discount factor.

e RICLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary
Service Schedules from CLRs for the SCED interval discounted by the system-wide
discount factor.

[OBDRRO028: Replace the variable “RTCLRNS” above with the following upon system
implementation of NPRR1069:]

e RTCLRNS is the system total validated Real-Time telemetered Non-Spin Ancillary
Service Schedules from CLRs, excluding ESR-CLRs, for the SCED interval
discounted by the system-wide discount factor.

[OBDRR040: Delete the variable “RTCLRNS” above upon system implementation of
NPRR1131.]

e RTOLNSRS is the system total validated Real-Time telemetered On-Line Non-Spin
Ancillary Service Schedule for all On-Line Generation Resources for the SCED
interval discounted by the system-wide discount factor.

[OBDRR028: Replace the variable “RTOLNSRS” above with the following upon system
implementation of NPRR1069:]

o RTOLNSRS is the system total validated Real-Time telemetered On-Line Non-Spin
Ancillary Service Schedule, excluding ESR-Gen, for all On-Line Generation
Resources for the SCED interval discounted by the system-wide discount factor.
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o RTOFFNSHSL is the system total telemetered HSLs of Generation Resources that have
telemetered an OFFNS Resource Status and discounted by the system-wide discount
factor.

[OBDRRO028: Replace the variable “RTOFFNSHSL” above with the following upon
system implementation of NPRR1069:]

o RIOFFNSHSL 1s the system total telemetered HSLs of Generation Resources,
excluding ESR-Gen, that have telemetered an OFFNS Resource Status and discounted
by the system-wide discount factor.

o RTRUCCST30HSL is the system total Real-Time On-Line telemetered HSLs of
ONRUC Resources that are qualified for RTCST30HSL for the SCED interval.

[OBDRR028: Replace the variable “RTRUCCST30HSL” above with the following upon
system implementation of NPRR1069:]

o RTRUCCST30HSL is the system total Real-Time On-Line telemetered HSLs of
ONRUC Resources, excluding ESR-Gen, that are qualified for RTCST30HSL for the
SCED interval.

The system-wide discount factor used to discount inputs used in the calculation of reserves Rs
and R 1s calculated as the average of the currently approved Reserve Discount Factors (RDFs)
applied to the temperatures from the current Season from the prior year.

2.2.2 Calculation of 7 (Rs) and Ty (RSNS)

Ty (Rs) and 7 (R SNS) are functions that describe the PBMCL at various reserve levels.
1) Calculation of Curve Ty (Rs)i

Tg (Rs) is a function of the Real-Time reserves that should be available in the first 30 minutes of
the hour and is intended to capture the PBMCL for that level of reserves. The general equation
for T (Rs) is:

_ (SLOLPs(Rs —X),Rs—X >0
mR) =0 Rg—X <0

Where:
o X in this equation is the minimum contingency level
o SLOLPs is the Shifted LOLP function for the spinning reserve.
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SLOLP:s is different from the 60 minutes SLOLP, which is calculated based on the hourly error
analysis. The reserves are classified into two categories; those that are being provided by
Resources in SCED and Load Resources providing Reg-Up and RRS and those that are being
provided by Resources that are not currently available to SCED but could be made available in 30
minutes. Since the first reserve type is available immediately, those reserves are the only ones
considered to be available to respond to any event that happens in the first 30 minutes of the hour.
All reserve types are then considered to be available to respond to events that happen in the second
30 minutes of the hour. Because the error analysis is hourly, to capture the events within the first

30 minutes for 7Tg (Rs), the distribution parameters need to be scaled to reflect the 30 minute
timeframe, with 6 = 0.5 hour:

ps' =6 * us = 0.5

o’ Z;*O’ =0.707c

J&2+(1-05)
So the SLOLPs can be calculated based on the 60 minute SLOLP as follows:

SLOLP,(us', 6", R) = SLOLP(0.5u,0.707a, R) = 1 — CDF(0.5u,0.7070, R)

2) Calculation of Curve Ty (RSNS ):

Ty (RSNS) is a function of all the Real-Time reserves that can be expected to be available within
the hour and is intended to capture the PBMCL for that level of reserves. The general equation
for 7ys (RSNS) is:

SLOLP(Rgys — X),Rsys — X >0
Tns(Rsns) = 1 Rome— X 2 1]

This is similar to tg(Rg) but the key differences here are the types of reserves considered and the
u and o that are used in calculating SLOLP
o The total On-Line and Off-Line applies for the full change in net Load over the hour

. . . . G .
and there is no scaling adjustments needed for us; and o in the NS( i ) calculations
to account for timeframe differences

o X in this equation is the minimum contingency level

23 Determination of Price Adders (RTORPA and RTOFFPA)

Once PBMCL is determined, the Real-Time On-Line Reserve Price Adder (RTORPA) and Real-
Time Off-Line Reserve Price Adder (RTOFFPA) for each SCED interval can be calculated.
RTORPA (a.k.a. Ps) and RTOFFPA (a.k.a. Pys) are functions of the PBMCL at various levels of
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Real-Time reserves, the net value of Load curtailment, and time duration during which the reserves
are available. RTORPA and RTOFFPA are determined as follows:

max(min(Y,v),v * 0.5« m,(R;) + Pys), Rs < 6500
RTORPA = P, =<{max(min(Z,v),v « 0.5« (Rs) + Pys), 6500 < Rg¢ < 7000
v 0.5 % y(Rs) + Pys, R > 7000

RTOFFPA = Pys = v+ (1 —0.5) * mys(Rsns)

Where:
v =max(0,VOLL — SystemLambda)
Rs = RTOLCAP

Rgys = RTOLCAP + RTOFFCAP

Where v represents the net value of Load curtailment and is calculated as the VOLL minus the
SCED System Lambda. System Lambda is subtracted from VOLL to reflect the scarcity value of
the marginal dispatch capacity and to ensure that the final cost of energy does not go above the
VOLL. The Off-Line Available Reserves (RTOFFCAP) will be set to zero when the SCED
snapshot of the PRC is equal to or below the PRC MW at which EEA Level 1 is initiated.

3. METHODOLOGY REVISION PROCESS

Revisions to this document, and the parameters to be used in the methodology, shall be made
according to the approval process as prescribed in Protocol Section 6.5.7.3, Security Constrained
Economic Dispatch, which requires TAC review and ERCOT Board approval.

4, ADDITIONAL PARAMETERS FOR IMPLEMENTING ORDC

The values of the additional parameters used in implementing ORDC are as follows:

4.1 Minimum Contingency Level

The minimum contingency level (X) is 3,000 MW.

4.2 SLOLP Distribution Shift Parameter

The SLOLP distribution shift parameter (S)is 0.5.

4.3 ORDC Multi-Step Price Floor Parameters

The ORDC multi-step price floor “Y” is the RTORPA at reserve levels at or below an RTOLCAP
value of 6,500 MW, as included in the equation in Section 2.3 above. Y = $20/MWh.
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The ORDC multi-step price floor “Z” is the RTORPA at reserve levels greater than 6,500 MW
and less than or equal to 7,000 MW for RTOLCAP, as included in the equation in Section 2.3
above. Z =$10/MWh.
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ERCOT Impact Analysis Report

OBDRR

Number 01

OBDRR | Related to NPRR1216, Implementation of
Title Emergency Pricing Program

Impact Analysis Date

January 23, 2024

Estimated
Cost/Budgetary Impact

None.

Estimated Time
Requirements

No project required. This Other Binding Document Revision
Request (OBDRR) can take effect upon implementation of Nodal
Protocol Revision Request (NPRR) 1216, Implementation of
Emergency Pricing Program

ERCOT Staffing Impacts
(across all areas)

Ongoing Requirements: No impacts to ERCOT staffing.

ERCOT Computer
System Impacts

No impacts to ERCOT computer systems.

ERCOT Business
Function Impacts

No impacts to ERCOT business functions.

Grid Operations &
Practices Impacts

No impacts to ERCOT grid operations and practices.

Evaluation of Interim Solutions or Alternatives for a More Efficient Implementation

None offered.

Comments

There are no additional im
Analysis for NPRR1216.

pacts to this OBDRR beyond what was captured in the Impact
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PGRR
Number

PGRR Clarify Projects Included in Transmission Project
Title Information and Tracking (TPIT) Report

Date of Action

August 20, 2024

Action

Recommended Approval

Timeline

Normal

Estimated Impacts

Cost/Budgetary: None
Project Duration: No project required

Proposed Effective
Date

First of the month following Public Utility Commission of Texas
(PUCT) approval

Priority and Rank
Assigned

Not applicable

Planning Guide
Sections Requiring
Revision

2.2, ACRONYMS AND ABBREVIATIONS
6.4.1, Transmission Project Information and Tracking Report

Related Documents
Requiring
Revision/Related
Revision Requests

None

Revision Description

This Planning Guide Revision Request (PGRR) defines transmission
projects included in the Transmission Project Information and
Tracking (TPIT) report.

Reason for Revision

|:| Strategic Plan Objective 1 — Be an industry leader for grid
reliability and resilience

|:| Strategic Plan Objective 2 - Enhance the ERCOT region’s
economic competitiveness with respect to trends in wholesale
power rates and retail electricity prices to consumers

|:| Strategic Plan Objective 3 - Advance ERCOT, Inc. as an
independent leading industry expert and an employer of choice
by fostering innovation, investing in our people, and emphasizing
the importance of our mission

General system and/or process improvement(s)
|:| Regulatory requirements
[ | ERCOT Board/PUCT Directive
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(please select ONLY ONE - if more than one apply, please select the ONE that is
most relevant)

Justification of Reason
for Revision and
Market Impacts

This PGRR defines which transmission projects are included in the
TPIT report by clarifying that the TPIT report consists of Tier 1, 2, 3,
and 4 projects while exempting those projects that meet the criteria
in paragraph (2) of Section 6.4.1. This will make it easier for Market
Participants to understand what projects qualify for inclusion in the
TPIT report. This PGRR will not change the report itself and there
will be no impact to what is currently reported.

On 5/4/23, ROS voted unanimously to table PGRR106 and refer the
issue to the Steady State Working Group (SSWG). All Market
Segments participated in the vote.

On 5/2/24, ROS voted unanimously to recommended approval of

ROS Decision PGRR106 as amended by the 12/12/23 ERCOT comments. All
Market Segments participated in the vote.
On 6/6/24, ROS voted unanimously to endorse and forward to TAC
the 5/2/24 ROS Report and the 4/19/23 Impact Analysis for
PGRR106. All Market Segments participated in the vote.
On 5/4/23, ERCOT Staff presented PGRR106.
Summary of ROS On 5/2/24, participants reviewed the 12/12/23 ERCOT comments.
DiSCHssIon On 6/6/24, participants reviewed the 4/19/23 Impact Analysis for
PGRR106.
On 6/24/24, TAC voted unanimously to recommend approval of
TAC Decision PGRR106 as recommended by ROS in the 6/6/24 ROS Report. All
Market Segments participated in the vote.
Summary of TAC On 6/24/24, there was no additional discussion beyond TAC review
Discussion of the items below.
Revision Request ties to Reason for Revision as explained in
Justification
TAC Impact Analysis reviewed and impacts are justified as explained

Review/Justification of
Recommendation

in Justification
Opinions were reviewed and discussed
Comments were reviewed and discussed (if applicable)

|:| Other: (explain)
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On 8/20/24, the ERCOT Board voted unanimously to recommend

ERC.O.T Board approval of PGRR106 as recommended by TAC in the 6/24/24 TAC
ecision
Report.
Opinions
gre(_ilt Work Group Not applicable
eview

Independent Market
Monitor Opinion

IMM has no opinion on PGRR106.

ERCOT Opinion

ERCOT supports approval of PGRR106.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed PGRR106 and believes it provides a
positive market impact by enhancing transparency which would
improve Market Participants’ understanding of projects that would
qualify for inclusion in the TPIT Report.

Sponsor

Name

Eric Meier

E-mail Address

Eric.Meier@ercot.com

Company

ERCOT

Phone Number

512-248-6770

Cell Number

Market Segment Not Applicable
Market Rules Staff Contact
Name Erin Wasik-Gutierrez

E-Mail Address

erin.wasik-gutierrez@ercot.com

Phone Number

413-886-2474

Comments Received

Comment Author

Comment Summary

SSWG 083123

Revised language to provide examples to add transparency on the
types of planned transmission projects that may be included in the
TPIT report as opposed to deleting the material impact language as
proposed by ERCOT
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Disagreed with the 8/31/23 SSWG comments and proposed a bright-
ERCOT 121223 line approach that would include all tier-type transmission projects
except those exempted under paragraph (2) of Section 6.4.1.

Market Rules Notes

None

Proposed Guide Language Revision

2.2 ACRONYMS AND ABBREVIATIONS

TPIT Transmission Project and Information Tracking

6.4.1 Transmission Project Information and Tracking Report

(1) The ERCOT Transmission Proj ect and Information Tracking (TPIT) report contains the
status of the transm1ss1on proj ects (60 kV and above) that are class1f1ed asa Tier 1, 2, 3,

{-h-e—E-RGQT—S&‘S%eFﬁ- and are updated by the Steady State Worklng Group (S SWG)
Projects that meet the criteria under paragraph (2) below may be excluded from the TPIT
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(232) The transmission projects listed in the TPIT report are typically projects that are planned
for completion by a Transmission Service Provider (TSP) within the near-term planning
horizon. Projects that may not be listed in the TPIT report include:

(a) Any project that requires Regional Planning Group (RPG) review and has not
completed the review process;

(b) Any project with a projected in-service date beyond the last year for which an
ERCOT SSWG case is posted; o

(c) Any project that consists of only a Remedial Action Scheme (RAS) or an
Automatic Mitigation Plan (AMP) (which is not typically modeled);-

(d) A minor physical change to a transmission line that does not affect the flow of

ower;

(e) An impedance change that can be reasonably attributed to a rounding error or
recalculation of parameters with no actual construction;

(f) Any repair and replacement-in-kind project; or

() Any replacement of failed equipment with a rating and/or impedance change that
will be included in the equipment owner’s next annual assessment.

106PGRR-13 Board Report 082024 Page 5 of 5

PUBLIC



ERCOT Impact Analysis Report

PGRR 106 PGRR Clarify Projects Included in Transmission Project
Number — Title Information and Tracking (TPIT) Report
Impact Analysis Date April 19, 2023
Estimated
None.

Cost/Budgetary Impact

Estimated Time
Requirements

No project required. This Planning Guide Revision Request
(PGRR) can take effect following Public Utility Commission of
Texas (PUCT) approval.

ERCOT Staffing Impacts
(across all areas)

Ongoing Requirements: No impacts to ERCOT staffing.

ERCOT Computer
System Impacts

No impacts to ERCOT computer systems.

ERCOT Business
Function Impacts

No impacts to ERCOT business functions.

Grid Operations &
Practices Impacts

No impacts to ERCOT grid operations and practices.

Evaluation of Interim Solutions or Alternatives for a More Efficient Implementation

None offered.

Comments

None.
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VCMRR
Number

039

VCMRR | Related to NPRR1216, Implementation of Emergency
Title Pricing Program

Date of Decision

August 20, 2024

Action

Recommended Approval

Timeline

Normal

Estimated Impacts

Cost/Budgetary: None

Project Duration: No project required

Proposed Effective
Date

Upon implementation of Nodal Protocol Revision Request (NPRR)
1216, Implementation of Emergency Pricing Program

Priority and Rank
Assigned

Not applicable

Verifiable Cost Manual
Sections Requiring
Revision

3.4, Additional Rules for Submitting Fuel Costs

Related Documents
Requiring
Revision/Related
Revision Requests

NPRR1216

Other Binding Document Revision Request (OBDRR) 051, Related
to NPRR1216, Implementation of Emergency Pricing Program

Revision Description

This Verifiable Cost Manual Revision Request (VCMRR) provides
that actual fuel purchases that were used to determine the Operating
Losses Payment Amount, as described in Protocol Section 6.8.2,
Recovery of Operating Losses During an LCAP or ECAP Effective
Period, shall not also be included when calculating fuel adders.

Reason for Revision

D Strategic Plan Objective 1 —Be an industry leader for grid
reliability and resilience

Strategic Plan Objective 2 - Enhance the ERCOT region’s
economic competitiveness with respect to trends in wholesale
power rates and retail electricity prices to consumers

I:l Strategic Plan Objective 3 - Advance ERCOT, Inc. as an
independent leading industry expert and an employer of choice
by fostering innovation, investing in our people, and emphasizing
the importance of our mission

D Administrative
D Regulatory requirements
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D ERCOT Board/PUCT Directive

(please select ONLY ONE — if more than one apply, please select the ONE that is
most relevant)

Justification of Reason
for Revision and
Market Impacts

Pursuant to Section 3.4, a Filing Entity may file a fuel adder for a
specific Resource. Fuel adders are used by ERCOT in various
calculations, including the determination of Startup and minimum-
energy caps, Make-Whole Payments, and the Mitigated Offer Cap
(MOC). The purpose of fuel adders is to compensate the Resource
for the incremental cost of transporting, storing, and purchasing fuel
that is not covered by the index fuel price used by ERCOT.

Resources that incurred operating losses during a LCAP or ECAP
Effective Period are able to recover their actual marginal costs,
including fuel costs, by filing a dispute per Protocol Sections 6.8,
Settlement for Operating Losses During an LCAP or ECAP Effective
Period, and 9.14, Settlement and Billing Dispute Process. Given that
Resources recover the cost of these fuel purchases via a dispute, it
is inappropriate to also include these fuel purchases with fuel adders.
Otherwise, the Resource could recover the cost of the same fuel
purchase multiple times via future Make-Whole Payments or clearing
prices.

On 2/7/24, WMS voted unanimously to table VCMRRO039 and refer
the issue to the Wholesale Market Working Group (WMWG). All
Market Segments participated in the vote.

On 5/1/24, WMS voted unanimously to recommend approval of

WMS Decision VCMRRO039 as submitted. All Market Segments participated in the
vote.
On 6/5/24, WMS voted unanimously to endorse and forward to TAC
the 5/1/24 WMS Report and 1/23/24 Impact Analysis for
VCMRRO039. All Market Segments participated in the vote.
On 2/7/24, the sponsor provided an overview of VCMRR039.
Summary of WMS Participants requested additional review by WMWG.
Discussion On 5/1/24, participants noted WMWG review of VCMRR039.
On 6/5/24, participants noted the 1/23/24 Impact Analysis.
On 6/24/24, TAC voted unanimously to recommend approval of
TAC Decision VCMRRO039 as recommended by WMS in the 6/5/24 WMS Report.
All Market Segments participated in the vote.
Summary of TAC On 6/24/24, there was no additional discussion beyond TAC review
Discussion of the items below.
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