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(23  lLipon the completion of the LLIS_ as u.lu.m.n[ul it Section 94 ihe interconnecting TSP

shall update the prelimmary YbER .CP to reflect any ¢ es inaet
M the ll LE's mm.lme that are nw.!s.d lu acmmll for (he $seneadadta completion

ti-the 8 [ one or more levels of Demand m the | o:ul Lonmugggm,g_[_m_uL
contingent on one or more tramsmission upgrude projects. as determined in pameruph (6)
uf %.lmn 9. -I. those trunsmission projects shall be identified in the updated Load

aller Initial l-k:mimudn until the Laree Load reaches its Tull requested peak Demund.

9.2.5 Regquired Interconnection Equipment
Eac - - e ervice Delivery Poind lor d Large l uud not co-
= i : ? ) o y

Generutor (SOG) luh.n.nuncm.d al tmu:.m] SS100 v nllum. 10 the LR( O7T Svstem must
: ;011818 sapuble

interrupting faull current to isolate the Large Load from the FRCOT System without
interrupting {low on the associated unns;msmun hm:s Ihc dnﬁeem*brmkcrs
h ~

‘ )¢ @ :¢. ESR. or SOG interconnected at
lmnsmlssmn vollage to ﬂ'lL COT System must h.u\r:, a 1anent conliguration
consisting of one or more breakers capable of interrupting fault current io isolate the

Large Lond 1mm the ERCO'T Svstem without isolating any of the co-located ggnemlnrs

':lm’.!uuﬂt‘_’.‘l“‘::l!.‘-.liu‘.‘t:l‘_"—‘.l&‘l:!u‘:l‘m‘.ll:lHml::u:lﬂ!!mul‘-&i

(3) Projects with an imitil [ LIS submission date sfon or aller JuneMareh 1. 2025 aslater
shall not have an mterconnection configuration such that anv categorv Pl or P7 event
deseribed m the NERC Reliability Standard addressing Transmission Planning

['_c.-gjmmz_uu.u l-lg,;mrg 1u]l:~ r;:sulh i mun, 111&} ] oo MW ul m:w.guull_.[gl I oad ]us}.

RS- Pt e R - NS PR SRS S e e P

BemasdatallA |l | oads cok-located with a Generation Resource as described in
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Proiocol Section 10.3.2 3. Generation Netting for ERCOT-Polled Settlement

Meters shall be subject to the requirements of this pamagraph.

(43)  Projects with an imtisl LLIS subimmssion date before JuneMaseh 1. 2025 shall comply
with the requirements of paragraph (3) of this Section if. on or afler JuneMareh 1. 2025 a
modification (o the Large Load subject (o the requirements of Section 9.2 1. Applicability

of the Large Load Interconnection Study Process. 1s made.

mgiu..uhlhl\ of the Large L oad Interconnection Study Process.

9.3.1 Large Load Interconnection Study (LLIS)

(1 An LLIS consists of the set of steadv-state. stubility. short-cireuit andées other relevant
sludlch that are necessary 10 dclannnc the rdtuh:]m nrmm.l nl al Arge L mul

Fucilities lhm ire nm:da.l 1o reliably mterconnect th:. new or mm.hlu.u.l Large Load 1o the
ERCOT Svstem.

(2) If an Intercommecting Entity (1) or Resowree Entitv (R12) subimts a large Generation

Resource 1nlmonne¢uun ra.m-:sl s dcl mcd in Scx.tmn 5.8, Inl-..n:omw.uun ‘%l%
i - . "

[nterconnection Study (17 lhl may be umd m place of a separate LLIS. I'hu. IS shall

reflect the full requested [Load amount and conform to all studv requirements detailed i in

Sections 5.3 and 9.3 of this Planning Guide For any deadlines or timelines set out in this

section that conflict with the deadlhines or timelines in Sections 5.2 and 5.3, the deadlines
: Sections 5.2 5.3 shall sov

3 During the LLIS, the interconnecting TSI shall be the lead TSP unless otherwise
designated by ERCOT dunng the study scoping process detailed in Section 9.3.2.

(4) I'or an mterconnection request involving a Large Loud mlerconnecting at distnbution
voltage. the LLIS shall evaluate only the proposed Load’s transmission-level impacts, if
anv. The affected Distribulion Service Provider (DSP) shall provide the lead TSP with
all information concernine ihe DSP's fneiliies needed 1o complete any required studies,
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¢ Load Interconnection Study Scoping Process

ERCOT will

uﬂmmhnl“&m—kﬂe—ﬁﬂmnmhﬁ-&mﬂh&dﬂh ull rt..y uirements du.uu]c(l i poragraph
( 1 mi ‘»c‘.tmn 92 2 have hocu m_c:l Wlthm len Bu.amess [)a!s of lhts nouhumon IIu.

mc-_mg W 11.11 LRL OT md lln. nemﬁu.mu.l I)bl’ 1o oceur soon lhcnul’h.r If 1[1‘. ﬁmul.‘m:d

project is co-located w [lh a G::ncmlton Rt.‘.&ﬂllltt.. tln. lm.k-ﬂlf mcclmg musl also inc ludc
‘I.lh: aﬂccwd R ! 2,

reling. LII-._'lll\' uls o).

ERCOT will noufv all other TSPs of the LLIS request. Fach TSP may evalugte if 1t 1s

directly affected by the interconnection request and determine if' it should participate in
the LLIS. Examples of a directly affected TSP mav include but are not limited to, 4 TSP
whose [ncilities are likely 1o expenence changes in voltage or power [low because of the
Joad interconnection reques

Lach directlv affected TSP desirime to participate in the 1 LIS shall promptly notily the

lead TSP and ERCOT and must provide a description of the expected effect of the Load
interconnection on the TSP's facilities in its notilication. The lead TSP shall include all

directly alfected TSP(s) in the LLIS KickolT meeting.

Al the LLIS Kickofl meetir i melead TSP will

project and facilitate a genernl discussion ol the preliminary siudy scope of work for the
LLIS.

(3 Any reactive studhes reguired under Protocol Section 3.15. Volinge Support. or SSO
studies required under Protocol Section 3.22. 1 4. Large Load [nterconnection
Assessment. shall be scoped simultaneously wath the LLIS but do not need to be meluded
as pan of the LIS The Resource Entity responsible tor the reactive study shall provide
it to ERCOT directly.

(6) The lead TSP wall develop o prelimmory LLIS studv scope within $seelen Husiness Davs
ollowing the Kickofl meet
{a) ﬂu. study xmlx‘ mual :ncludu all study th:mmzt.s n:t.nnrud IT\ Section Y. 1 4.1 arge

S >, 3
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by The study scope shall specily the base cases-gnd. study assumptions. and

scenarnos that will be nsed i each LLIS element. Anv tramsmission facilities that
\\ill nol bc in serv il.t. bcl'on. I} 'Lial I' 1T iful'uu n!'lhv. IO

(c) The study scope shall specily the involvement of anv directly atlfected TSPs i the
study process. In some cases, it may be necessary for the ILLE to execute studv
agreements with multiple TSP(s),

(d) The lead TSI mav propose interconnection design alternatives during the scoping
process. Such altermative options shall be fully studied in all required LLIS study

clements.

(7) The lead TSP shall submii the preliminary study scope for review by FRCOT and all
direcily aflected TSPs. including TSI which may sew-be directly affected due 10
proposed mlcn.(mm:clmn topology. Directly nl’leclal 18Ps and ERCOT may provide

Business Days of

(8)  Upon closing of the comment period described in paragraph (7) above. the lead TSP
shall, within Sseten Busimess Davs, submit a Lmnl :.lud\ M.O]'H. that mldm&m :.ubmllk:d
comments (o thc extent possible 1

ml!nbumliun \\-‘ith Lhu TSP(s) shall

sope

(9 Within five Business Davs ol the lead TSP submitting the final study scope, ERCOT
shall approve the (inal study scope or return the scope 1o the lead TSP with comments.
The lead TSP shall promptly address ERCOT comments and resubmit according to

9.3 Large L Interconnection Study Description and \ 4

(h ['ltu Dnmur\ purpose ol the LLIS is to dt.tcnmnc \\ht.ﬂu:r the &e—rmmunl ol‘I oud being

i —He-Hhefeaiiiectes

dm:lrml [mitial Energization date while nmmmmmu lha.. n.Iluhllmuf Llu.l R(. ()} S\' stem
und ensunng comphinnee with all North Amencan Electne Reliability Corporation

(NERC) Reliability Standards. Protocols. this Planning Guide. and the Operating Guides.

Thl: LLIS will .ﬂ]so ulmm\' any Immnmssmu m]mvumcm:. needed W serve the fu!l

the initial Load Commlsmonma Plan ( LCP\

(2) ['[ll.. LL]‘\ consists of u senes ul" distinet study elements The specific elements meluded
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3 Iach proposed Laree Load mierconnection that psis ore than one
physical transmission imterconmection will be treatedstudied as an individual studv for

each ml::n.onnunnn 1o be zg_l\ md -a.mml:.h from all ullu:r auuh I'd.llh..slh u.ul-.:u.
1} 5 e

4) The LLIS process includes developing and analvzine various computer model
sumulations of the existing and proposed ERCOT trunsmission svstem. The results from
these simulations will be utilized by the TSP(s) to determine the impact of the proposed
mlerconnection.

(5)  The study shall include an analysis e the ac : reliability of ;
Lemporary mlerconnecuon cmu‘lgumuuns,

9.3.4 ¢ Load Interconnection Study 1

9.3.4.1  Stea tate Analysis

approved bmzu.l\ Suiter Wurkm_gﬂp (‘\SWU ] bum. case approprute for the d:.sm:d
Imital Energrzation date of the Load. I]lc I:.ad Ib]’ *a]ml[ remove from Ih:. studv base

preliminary DLIS siudy scope. The MMMI include otht.r relevant

l pe [.nuds and any u-mzsmtssmn '3 m::ludcd in the Load Cummt:uﬂmm Pkﬂls

Iutcrumuu(.lmu Agreements und Rt:sﬂm,s:hﬂmch The lead TSP mav mc[u:l:. nllu:r
:As . ubstul l'nl

u.xsumpuom shall be le,mnaua.d in the LLL‘-_\ reporn.

(2) The lead TSP shall perform contineency analvses as required by the NERC Reliability
blluld.u.rd_a LRC()I Nndul I'rmm.n]_ this Plunmng Guide. and the Operating Guides to
- Ciic uy be necessary o ensure that results of the

svstem fumlum.c.. wnfuml 1o these standards. The study shall identify anv svstem

limitations that would prevent the ILLE from achieving the requested load m the desired
m'nclmmc If !hn. alud\ ld‘.nnfcs system Ilm:tauons- the lead T bl" shall ulenhh potential

5 NeCes e resulis
__l_us_unaL_se»_SMH be shared Mlh TSP(s) UM.M@&MM@
critena violations. and those affected TSPis) will be responsible {or evaluating the impact
of the Large Load and the validity of the anticipated violations:

Hb e e See T e e e He b

iy therri i

a b3 . i i
T T T T
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(43)  Lipon completion of the steady-state siudy as deseribed in pumeraph (2) above. the lead
18P shall identitv any modifications to the levels of Demand and timeline speatied

the ILLE's initial LCP that are needed to account for all transmission uperades required
1o supwn th full n:uuc:l-:d amount ol L. uud MM&MM

aSvs ! kamjjuun{bjl’gWg;ﬁﬁl mﬁ cuse
J‘.l]'_ll'ﬂl'_ll‘u.ll'.t. for 1h|. desired Imiial 12 m_g!ggunn date of the Load  The mitial transmission

configuration nl the study area shall besdentiealcorrespond to the configuration used in
- cticable.

(2)  The lead TSP will determine the maximum available qull currents at the inlerconnection
subblnlmn for determining swilching device inle capabilities and protective relay

studlea The I'SP mﬂ-bhull Llh:t.k the mmhﬁm«»f—ﬂud\mmw Ioud mlutmuhou
according to the procedure specified in Section 3.4.4 of the DWG Procedure Manual

2) The ﬂahtlm awd\ bus.g case shall be created lmm the nm:.l recently ap p_rum.i S«md\-
] o ) r
lmlwl I—ncr unuuu date of the Lo

confisumtion ol the study area shall be identiealteconsistent with the conliguration used
1 the corresponding stendv-state study to the extent practicable.

(32) Al sinbility studies shall be performed i accordance with NERC Relinbility Stundards.
Pmlumla this lemmg (nudn. mn.l lln. ()m.mlmg (rutdl..‘.:i Irtmsn,nl -:mhlhl\ w‘ludm will

blﬂhlhu und excessive lm.:uuu.,\ excursions. Additional \tudl-:.s may melude ~mm1[

:g;;;;t hlhl\ or leunl cluu:lm. lme unulvses. SuLh a’luduﬁ ~.lmu1d meo

mm.huun:. [RCOT in Lulluhumlmn wilh th TSI‘[ s) :.]m[l delermine th stabilily analysis
10 be performed.

(43)  The stubility study portion of the LLIS shall document any identified instabilit
rdentified
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(54) I the lead TSP identifies mstability (other than nstability identified for extreme events)
in the stabihtv portion of the LLIS. the TSP shall mvestigate alternative solutions.
jncludmg transmission improvements. o miligate Ih:. mslublltl\ The lead TSP shall

wentily any modilications to the levels of Demand the lmn.l:m. specified in the

ILLE"s il LCP that are needed to uJLu[lnrqu on uperades required o

support the full requested amount of Load The TSP :ihll” impl::mcnl theany mitigation

measure (hat mayv be needed 1o address a stability nsk belore the Initial Energization of

the Large Load i nu.urdum.c \mh Protocol Section 3.11. 4 Regional l’lumamg (xruu|
Project Rg\fum [‘rm.t:“ ’ : 8 Bl : 1 AR

(h For each of the LLIS study elements. the lead TSP shall submit - ERECOT 4 preliminary
sludx report lo ERCOT and other du‘ca.!]\ m‘ﬁ.cls:l T.SP:; The n.pgrl shall lllLIl.ll.lL
ind

m Section 9.3 4 Hu. lmd [SI' may II.lLlllliL uddl[muul mjﬂm]uhnu i th;. study report
and may combine tiple LLIS study el 0 o single 1

(2) FRCOT ahnll Teview thc Im.hrnmm\ nlud\ report within len Bll\li‘lt“.ﬁ [)m 5 .md ]J'm\-'ldt.

report wmph-::- w uh the reguirements i Section 9.3, Inlcrcamm.unn Slud\' Procedures

for Large Londs. ERCOT mav extend this review period by an additional 201 Busmess

[)a) :.u]jd @ !1 notm m “I]Img hg laig und dtn:.th affected TSPs of the extension. +he
A athe R " la-the m.;.l]\dm—lh—uﬂ:.ulud TSPs

penod. All comments from E RCOI and dlm:lh' aﬁ'ccled 'I'Sl’srleidhesk shall he

provided fo the lead TSP in writing

(3) 11, afler considering the responsesfeedback received from ERCOT and directly affected
TST'j ERCOT san mlluhomhuu with lha. lead TSP du.l;mum:ﬁ 1] an additional study is

preliminary study rcmn for review as descnbed in narmrmnh i 11above.

(4 If no additional studv 1s required us deseribed i parsgruph (3) sbove, the lead TSP shall
prepare a final LLIS study report that incorporates all relevant feedback received in
aph (2) above : teal within ten Business Davs.

n.l::mmuslwl RCOT and llu.a.ilm.tl\ alfected TSPs only.
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(6)  The L LIS is deemed complete when the final reports hasvehave been provided for all
LLIS study elements. Within $iveten Business Dayvs following the completion of the
LIS, ERCOT shall:

(a) Detenmine w hcthcr svstem lll’gmdc‘i ﬁ:n.ummcndul 1o support the full requested
g - 1.‘d 1

g Hee e H PRSP e e,

14! Grrant conditional approval for the interconnection ol Load in accordance with
the m:heduh. in Ih‘. tmul LCP. as may hc n.\':wd bv the TSP, a!—addl&aﬂai—l—.md

~

pecessary lransmission ungmdc& wentified i the LCP uﬁd—tmmme:uﬂu
pamdes-pei-subiest-ie-RPC-appravat-becomesse operatonal. if ERCOT hus
-.lt.h::mmnd mmuum 1o rl_gmph [u ) nhm;. that 1hL SV <lcm ungmdcs

am:cuucd with the Qmp_uu..d luml uddumm und

(1) For trunsmission uperades that are subject o RPG review as
descnbed 1n Protocol Section 3 11 4. Regional Planning Group
I-‘m[cd Ru iew Pmcu-s IRL()I uhull grant umdlltutml npprmnl il

(de) Communlcaie the compietmn of the LLIS and the ssmeustsiatboad-approved-mn
- ulting LCP to the lead TSP and di aflec

(87)  The lead TSI may provide a redacted copy of the final report for each LLIS study
clement to the [LLE npon request. The redacted reportis) shall conform with Nodal

Protocols Section 1.3
(98)y Iia malcnnl Lhuug llml ll'ﬂmuh one o more L l 15 allld\ assumplions oceurs ht.iuru l.hl.

mel. ERCOT or the lead l\[‘ may require one or more L I IS study elements be umhlh.'d_
LR(.O] I:EH:ll.Ll wlluhurulmu with Ih; It:ud ]'sl’ shall lmw. w{e—dm.n,nnu o dl.ll:l:l.lll.lll-].rll
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a restudy be performed. Anv modification of the studv report shall be treated as a
preliminary study and reviewed according to pamagraph i | y above.

(489) 1f the requrements of Section 9.3, Interconnection Agreements und Responsibilities,

]_se not lk:m xuu:.hed W nhm 180 days after the communication of the completion of thc
; m 1mgm_nh (36) gbuu. ﬂ{LUT i u“-_m- e iass it

completed LLIS dc.mcnle. require restudy. 11 no such project status up%‘ 18 n:.cucd
within 30 davs from the date the notice 15 issued. FRCOT may consider the project
canceled.

(100 1f the Large L ﬂad hua not met lh:. rgﬂ;ucmcnls tor [mlml ] nmuaugn as dmnbcd i

Loads. within 365 davs uﬁa the Imuul Energization date identilied m the LLIS al.ud\

report. the lead TSP shall provide an opinion to ERCOT on whether any of the completed

LLIS t.lt:m-:u!:. require n.alud\ E R(. 0! may ru;lurrc one or more LLIS study elements

be
9.5 Interconnection Agreements and Responsibilities
9.5, Interconnection Agreement for Larpe Loa ot Co-Located with
Generation Resource Facility i4 e Bt ot

[Eh] Fora Ldr;,e Lmui not u)-lm.uh:s.l \.ul‘.h Fil (mu.rulmn R::.um'l..c ] uulw

TCCCIVINE OIIC nl the following:

a Confirmaton [ro e INLereonnee ISP that

(1} All required miterconnection nereements or equivilent service
extension agreements with the Interconnecting Large Load Entity
(ILLE) and. il applicable directly alfected TSP(s) have been
executed.

(1) I'I_1g= mu:uo_mmua : TS

project information or to the &load composition. technology

or fead-paramelers. as described in Section 9.2.3 Modification

of Large Load Project Information: and

(B)  Maintain Load consumption at or bel ow the lmc]j s]ul peak
d established in the Load Co! ssior
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(111 The mterconnecting TSP has received notice 1o proceed with the
construction of all required mterconmection Facilities. and

(a1v) The interconnecting TSP and. if applicable. directly affected TSP(s)
Mhm-: m.cwod the hmmual w.unlwmdﬁar— ap_nh:.ubh. paviments.
dor o "1 ] — T
[m.lllucs or

by A letter from a duly authorized person from a Mumieipally Owned Ulility (MOLT)

or Electnie Cooperative ( EC ) confinming 1is mtent 1o construct and oparute
applicable Large Load and interconnect such Large Load o its transmission

svsiem
9.5.2 Interconnection Agreement for ¢ Loads Co-Located with one or
sneration Resou acilities - -
1 lora Large Load co-located with a Generution Resouwrce Facililv-reasstorad uc g Drvate

HseNopwerletHLG TRCOT shall not allow Initial Fnergization prior to receiving one
of the following:

(a) Confimmation from the interconnecting TSP that:

(1 All reguired mterconnection sgreements and/or equivalent service

extension or olhr:r .mrmnc:mz with llu. Rmnmcl ‘ntity (REY,
- d i

(ILLE) lum. bu_n L\L‘.Lll[;.‘l.'l_

[ the required agreements melude a new Stundard Generatio
Intercommection Agreement (SGIA ) or an smendment 1o an
existing SGIA. a copy of this ngreement shall be provided to
ERCOT once executed, per Section 5 2.8 1. Standard
Generation Interconnection Agreement for Transmission-
Comected Generators. or-

(31 1 no new or mmended agreements are required, the
;_m.unncgmu. TSP shall so umxl\ ERCOT and state

cither t!:u. ILLE. or the RE on bchulfnf[h;. ILLE. of th: obhgations

to:

(A) Notify the mterconnecting TSP of changes to the Large Load
project information or to the Hload composition. technology
s described in Section 9.2 3 ilicatio

of Large Load Project Information: and
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(13)  Mainmin Load consumption at or below the level(s) of peak
Demand established in the Load Commissioning Plan: and

(#ii1) _The mterconnecting TSP has received notice 1o proceed with the
construction of all required interconnection Facilities: and

(3HiV] m mlmmmmlmg TSP and. if r_rpnhcnhle dlrccll\ ulh.ctcd ISPis)
ceived the financial sec i

I’LH:I].I.UL‘);‘ or

thy A letier from a dulv authonzed person [rom a Mumeipally Owned iility (MOLT)
or Electne Cooperative (EC) confirming its intent to construct and operate
applicable Large Load and interconnect such Large Load to its transnussion

system.
9.6 Initial Energization and Continuing Operations for Large Loads

: ! s established by FRCOT belore proceading o
[muul lJu:ruuuunn These conditions may melude, but are not limited 1o:

Section 6.6, Modeling of Large Loads:

(hy Verification that all required telemeirv 1s operational and ncourate;

(c) Completion of the requirements of Planninge Guide Section 5.3.5. FRCOT
Quarterly Stability Assessment:

1d) Completion and approval ol anv required Subsvnchronous Oseillation (S80))
studies. SSO Mitigation Plan. SSO Countermessures. and SSO monitoring. if

required: and

(e) Submission ol a current Load Commissioning Plan meeling the requirements ol
Section 9.2 4. Load Comnussioning Plan.

(2) During continuing operations:

must give written approval before l)cmand mayv mcrease.
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() Pursuant 1o Section 9.5, Inlerconnection Agreements and Responsibilitics, 11 a

Large Load modilies its [acilitics such that 4 previously provided dynamic load

madel 1s invalid. the Laree T.oad shall notitv and provide an updated model to the
TDSTP that provides service to the Tarpe T.oad. The TDST shall subsequentlv
provide this updated dynamic load model to ERCOT Porsuantto-Section-6-2-
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ERCOT Impact Analysis Report

Related to NPRR1234, Interconnection
EGQEG', 115 .PI..C:IER Requirements for Large Loads and Modeling
u ! Standards for Loads 25 MW or Greater

Impact Analysis Date May 28, 2024

Estimated

Cost/Budgetary Impact None.

No project required. This Planning Guide Revision Request
Estimated Time (PGRR) can take effect upon implementation of Nodal Protocol
Requirements Revision Request (NPRR) 1234, Interconnection Requirements for
Large Loads and Modeling Standards for Loads 25 MW or Greater.

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 impacts to this PGRR beyond what was captured in the Impact Analysis
for NPRR1234.
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PGRR 11
Number S

PGRR Stability Constraint Modeling Assumptions in the
Title Regional Transmission Plan

Date of Decision

April 8, 2025

Action

Recommended Approval

Timeline

Normal

Estimated Impacts

Cost/Budgetary: None

Project Duration: No project required

Proposed Effective
Date

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

Priority and Rank
Assigned

Not applicable

Planning Guide
Sections Requiring
Revision

3.1.4.1.1, Regional Transmission Plan Cases

Related Documents
Requiring
Revision/Related
Revision Requests

None

Revision Description

This Planning Guide Revision Request (PGRR) revises the Planning
Guide to codify that a reliability margin consistent with expected
operations procedures for the study period will be utilized when limits
associated with a stability constraint are modeled in the Regional
Transmission Plan reliability and economic base cases.

Reason for Revision

I:l 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

|:| Strateqic 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)
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|:| Regulatory requirements
[_] ERCOT Board/PUCT Directive

(please select ONLY ONE — if more than one apply, please sefect the ONE that is
rmost refevant)

Justification of Reason
for Revision and
Market Impacts

When stability constraints are modeled in the Regional Transmission
Plan reliability and economic base cases, ERCOT currently applies a
reliability margin on the stability constraint limits, which is consistent
with ERCOT’s operating procedures. This PGRR clarifies and
codifies the transmission planning assumptions related to the
modeling of stability constraints in the Regional Transmission Plan
base case.

ROS Decision

On 10/3/24, ROS voted unanimously to table PGRR119 and refer
the issue to the Planning Working Group (PLWG). All Market
Segments participated in the vote.

On 2/6/25, ROS voted unanimously to recommend approval of
PGRR119 as amended by the 1/22/25 Joint Commenters comments.
All Market Segments participated in the vote.

On 3/6/25, ROS voted unanimously to endorse and forward to TAC
the 2/6/25 ROS Report and 9/9/24 Impact Analysis for PGRR119.
All Market Segments participated in the vote.

Summary of ROS
Discussion

On 10/3/24, participants reviewed PGRR119.

On 2/6/25, participants reviewed the 1/22/25 Joint Commenters
comments and noted that the 1/22/25 Joint Commenters comments
are responsive to the 11/6/24 OPUC comments.

On 3/6/25, there was no discussion.

TAC Decision

On 3/26/25, TAC voted unanimously to recommend approval of
PGRR119 as recommended by ROS in the 3/6/25 ROS Report. All
Market Segments participated in the vote.

Summary of TAC

On 3/26/25, there was no additional discussion beyond TAC review

Discussion of the items below.
Revision Request ties to Reason for Revision as explained in
TAC Justification

Review/Justification of
Recommendation

Impact Analysis reviewed and impacts are justified as explained
in Justification

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

|:| Other: (explain)

ERCOT Board
Decision

On 4/8/25, the ERCOT Board voted unanimously to recommend
approval of PGRR119 as recommended by TAC in the 3/26/25 TAC
Report.

Opinions

Credit Review

Not applicable

Independent Market
Monitor Opinion

IMM has no opinion on PGRR119.

ERCOT Opinion

ERCOT supports approval of PGRR119.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed PGRR119 and believes it provides a
positive market impact by clarifying and codifying the transmission
planning assumptions related to the modeling of stability constraints
in the Regional Transmission Plan base case.

Sponsor

Name

Ping Yan

E-mail Address

Ping.Yan@ercot.com

Company

ERCOT

Phone Number

512-248-4153

Cell Number

Market Segment Not Applicable
Market Rules Staff Contact
Name Brittney Albracht

E-Mail Address

Britthey. Albracht@ercot.com

Phone Number

512-225-7027

Comments Received

Comment Author

Comment Summary
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OPUC 110624

Expressed concern that the proposed “reliability margin” is undefined
and could have a significant cost impact; requested ERCOT provide
additional comments to further amend Section 3.1.4.1.1 that clarify
how it will develop the size of any proposed reliability margin for an
Interconnection Reliability Operating Limit (IROL)

Joint Commenters
120224

Clarified that operational practice is the source of the reliability
margin to be used; removed "base” in reference to cases as both
base and change cases should reflect appropriate margins in
economic evaluations

Joint Commenters
012225

Incorporated additional stakeholder and ERCOT Staff feedback to
simplify language previously added in paragraph (7) of Section
3.1.4.1.1 to allow ERCOT Staff to incorporate quantifiable future
system changes when known but does not impose a significant
modeling burden if the impact of system changes on stability limits or
margins is not clear

Market Rules Notes

Please note that the baseline Planning Guide language in Section 3.1.4.1.1 has been
updated to reflect the incorporation of the following PGRR:

¢ PGRR118, Related to NPRR1246, Energy Storage Resource Terminology
Alignment for the Single-Model Era (incorporated 4/1/25)

Proposed Guide Language Revision

3.1.4.1.1 Regional Transmission Plan Cases

(1) The starting base cases for the Regional Transmission Plan development are created by
removing all Tier 1, 2, and 3 projects that have not received RPG acceptance or, if
applicable, ERCOT endorsement from the most recent SSWG base cases.

(2) ERCOT shall set all non-seasonal Mothballed Generation Resources to out of service in
the Regional Transmission Plan reliability base cases. ERCOT shall add proposed
Generation Resources that have met the criteria for inclusion in Section 6.9, Addition of
Proposed Generation to the Planning Models, to the Regional Transmission Plan base

cascs.

NPRR1246:]

[PGRRI118: Replace paragraph (2) above with the following upon system implementation of

(2) ERCOT shall set all non-seasonal Mothballed Generation Resources and Mothballed
ESRs to out of service in the Regional Transmission Plan reliability base cases.
ERCOT shall add proposed Generation Resources and ESRs that have met the criteria
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for inclusion in Section 6.9, Addition of Proposed Generation to the Planning Models,
to the Regional Transmission Plan base cases.

(3) ERCOT shall update the Regional Transmission Plan reliability and economic base cases
to reflect any updates to the amount of Switchable Generation Resource (SWGR)
capacity available to the ERCOT Region.

(4) ERCOT may, in its discretion, set a Generation Resource to out of service in the Regional
Transmission Plan base cases prior to receiving a Notification of Suspension of
Operations (NSO) if the Resource Entity notifies ERCOT of its intent to retire/mothball
the Generation Resource and/or makes a public statement of its intent to retire/mothball
the Generation Resource. ERCOT must provide reasonable advance notice to the RPG of
any proposed Generation Resource retirements/mothballs and allow an opportunity for
stakeholder comments.

(a) ERCOT will post and maintain the current list of Generation Resources that will
be set to out of service pursuant to paragraph (4) above on the ERCOT website.

[PGRRI118: Replace paragraph (4) above with the following upon system implementation of
NPRRI1246:]

(4)  ERCOT may, in its discretion, set a Generation Resource or ESR to out of service in the
Regienal Transmission Plan base cases prior to receiving a Notification of Suspension.
of Operations (NSO) if the Resource Entity notifies ERCOT of its intent to:
retire/mothball the Resource and/or makes a public statement of its intent to
retire/mothiball the Resource. ERCOT must provide reasonable advance notice to the
RPG of any proposed Resource retirements/mothballs and allow an opportunity for
stakeholder comments.

(a) ERCOT will post and maintain the current list of Generation Resources and
ESRs that will be set to out of service pursiiant to paragraph (4) above on the
ERCOT website.

(5) In its Regional Transmission Plan studies, ERCOT shall first consider transmission needs
without Remedial Action Scheme (RAS) actions. After evaluating these needs, ERCOT
may model a RAS in the Regional Transmission Plan cases only if ERCOT’s initial
studies did not identify a transmission project to exit the RAS or if a transmission project
to exit the RAS is not expected to be in service by the season and year the case
represents.

[PGRR113: Replace paragraph (3) above with the following upon system imiplementation of
NPRR1198:]

(5) In its Regional Transmission Plan studies, ERCOT shall first consider transmission
needs without Remedial Action Scheme (RAS) or Constraint Management Plan (CMP)
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actions. After evaluating these needs, ERCOT may model a RAS or CMP in the
Regional Transmission Plan cases only if ERCOT’s initial studies did not identify a
transmission project to exit the RAS or CMP, or if a transmission project to exit the
RAS or CMP is not expected to be in service by the season and year the case represents.

(6)

(7)

ERCOT may, in its discretion, make other adjustments to any Regional Transmission
Plan base case to ensure that the case reaches a solution. ERCOT must provide
reasonable advance notice to the RPG of any proposed adjustments and an opportunity
for stakeholder comment on them.

ERCOT shall apply a reliabilitv margin on applicable Interconnection Reliability

Operating Limits (IROLs) and/or stability-related System Operating Limits (SOLs),
consistent with the ERCOT operating procedures when such limits are modeled in the
Regional Transmission Plan reliability and economic base-cases. ERCOT shall use the
current operating limit with reliability margin applied or best available information in
determining the appropriate modeled limit for the future year being evaluated Fhe-future

o am i - -
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ERCOT Impact Analysis Report

PGRR 11
Number —_—

PGRR Stability Constraint Modeling Assumptions in the
Title Regional Transmission Plan

Impact Analysis Date

September 9, 2024

Estimated
Cost/Budgetary Impact

None.

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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SCR SCR o
Number 829 | 5. | APIfor the NDCRC Application
Date of Decision April 8, 2025

Action

Recommended Approval

Timeline

Normal

Estimated Impacts

Cost/Budgetary: Between $100k and $200k

Project Duration: 7 to 10 months

Proposed Effective
Date

Upon system implementation

Priority and Rank
Assigned

Priority — 2025; Rank — 4560

Supporting Protocol or
Guide
Sections/Related
Documents

None

System Change
Description

This System Change Request (SCR) adds an Application
Programming Interface (API) to upload unit testing data and
download unit testing data from the Net Dependable Capability and
Reactive Capability (NDCRC) application.

Reason for Revision

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

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

|:| Strateqic 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

(please select ONLY ONE — if more than one apply, piease select the ONE that is
most relevant)
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Justification of Reason
for Revision and
Market Impacts

The NDCRC application is a standalone system that was designed to
track test data for a few specific types of tests such as Automatic
Voltage Regulator (AVR)/Power System Stabilizer (PSS) and
reactive capability curve. It does not provide an API for Qualified
Scheduling Entities (QSEs) to upload or download data, nor does it
communicate with other systems. As such, it is not suitable for any
expanded usage. In April 2024, ERCOT decided to expand the use
of this application to require that all unit testing requests be
submitted through NDCRC. Since the system is a standalone
system, QSEs must manually enter and/or modify every single
testing request and ensure that the data submitted is consistent with
what is in other QSE systems. In addition to the manual work, this
new process increases the opportunity for errors. By including API
functionality, this SCR will enable direct communication with other
systems in ERCOT like the Qutage Scheduler, increasing the
efficiency and accuracy of market and system operations in general.
The drastic change of the scope of this application as well as the
heavy manual work involved on the QSE side highlight an urgent
need to implement an APl to streamline the process. For these
reasons, this effort should be prioritized by ERCQOT as soon as
ERCOT resources are free from Real-Time Co-optimization plus
Batteries (RTC+B) system development obligations.

PRS Decision

On 1/16/25, PRS voted unanimously to recommend approval of
SCR829 as submitted. All Market Segments participated in the vote.

On 2/12/25, PRS voted unanimously to table SCR829. All Market
Segments participated in the vote.

0On 3/12/25, PRS voted unanimously to endorse and forward to TAC
the 1/15/25 PRS Report and 3/11/25 Impact Analysis for SCR829
with a recommended priority of 2025 and rank of 4560. All Market
Segments participated in the vote.

Summary of PRS

On 1/16/25, participants reviewed SCR829, noting it was discussed
extensively at the Technology Working Group (TWG).

On 2/12/25, participants reviewed the 2/7/25 ERCOT comments.

Discussion
On 3/12/25, participants reviewed the 3/11/25 Impact Analysis and
considered a priority and rank for SCR829.
On 3/26/25, TAC voted unanimously to recommend approval of
TAC Decision SCR829 as recommended by PRS in the 3/12/25 PRS Report. All

Market Segments participated in the vote.

Summary of TAC
Discussion

On 3/26/25, there was no additional discussion beyond TAC review
of the items below.
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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 (if applicable)

I:l Other: (explain)

ERCOT Board
Decision

On 4/8/25, the ERCOT Board voted unanimously to recommend
approval of SCR829 as recommended by TAC in the 3/26/25 TAC
Report.

Opinion

Credit Review

Not applicable

Independent Market
Monitor Opinion

IMM has no opinion on SCR829.

ERCOT Opinion

ERCOT supports approval of SCR829.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed SCR829 and believes it provides a
positive market impact by enabling QSEs to upload and download
unit testing data from the NDCRC application, reducing manual
demands and opportunities for error.

Sponsor

Name

Shuye Teng, Andy Nguyen, Amanda Deleon, Bill Barnes, Blake Holt
(“Joint Sponsors”)

E-mail Address

Shuye.teng@constellation.com, andy.nguren@constellation.com,
ADel eon@tnsk.com, bill.barnes@nrg.com, blake. holt@lcra.org

Company

Constellation Energy Generation, Tenaska Power Services, NRG
Texas Power LLC, Lower Colorado Review Authority

Phone Number

512-777-0848, 512-705-8618, 817-462-8058, 512-691-6137, 254-
913-8096

Cell Number

512-777-0848, 512-705-8618, 832-528-8370, 512-691-6137, 254-
913-8096

Market Segment

Independent Generator, Independent Power Marketer (IPM),
Independent Generator, Cooperative
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Market Rules Staff Contact

Name

Brittney Albracht

E-Mail Address

Brittney.Albracht@ercot.com

Phone Number

512-225-7027

Comments Received

Comment Author

Comment Summary

Proposed an alternative schedule for the development of an Impact

ERCOT 020725 Analysis for SCR829
Market Rules Notes
None
Proposed System Change
Issue:

The Net Dependable Capability and Reactive Capability (NDCRC) application is a
standalone system that was designed to track test data for a few specific types of tests
such as Automatic Voltage Regulator (AVR)/Power System Stabilizer (PSS) and
reactive capability curve. It does not provide an Application Programming Interface
(API) for Qualified Scheduling Entities (QSEs) to upload or download data, nor does it
communicate with other systems. As such, it is not suitable for any expanded usage.
In April 2024, ERCOT decided to expand the use of this application to require that all
unit testing requests be submitted through NDCRC. Since the system is a standalone
system, QSEs must manually enter and/or modify every single testing request and
ensure that the data submitted is consistent with what is in other QSE systems. In
addition to the manual work, this new process increased the opportunity for errors.
Including API functionality, as proposed in this System Change Request (SCR), will also
enable direct communication with other systems in ERCOT like the Qutage Scheduler
and thus increase the efficiency and accuracy of market and system operations in
general. The drastic change of the scope of this application as well as the heavy
manual work involved on the QSE side highlight an urgent need to implement an API to

streamline the process.

Resolution:

ERCOT provides an API for the NDCRC which will greatly improve the submission
process and enhance accurate communication between ERCOT and QSEs, enable
automated data uploading and downloading, and facilitate seamless communication
with various QSE systems such as market operations and energy management

systems.
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SCR SCR o
Number 829 Title API for the NDCRC Application

Impact Analysis Date March 11, 2025

Estimated

Cost/Budgetary Impact Between $100k and $200k

The timeline for implementing this System Change Request (SCR)
is dependent upon Public Utility Commission of Texas (PUCT)

Estimated Time R
prioritization and approval.

Requirements

Estimated project duration: 7 to 10 months

H . o . 0
ERCOT Staffing Impacts Implementation Labor: 100% ERCOT; 0% Vendor

(across all areas) Ongoing Requirements: No impacts to ERCOT staffing.

The following ERCOT systems would be impacted:

ERCOT Computer

System Impacts ¢ Net Dependable Capability and Reactive Capability 96%

s Software Development or Enablement Tools 4%

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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SMOGRR 028 S.M OGRR Add Series Reactor Compensation Factors
Number —_— Title
Date of Decision April 8, 2025

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

Settlement Metering
Operating Guide Sections
Requiring Revision

8, Transformer and Line Loss Compensation Factors
8.1, Introduction

8.5, Calculating Series Reactor Loss Constants (new)
8.5, Reference Materials

8.6.1, Transformer and Line Loss Compensation Sheet

Related Documents
Requiring
Revision/Related Revision
Requests

None

Revision Description

This Settlement Metering Operating Guide Revision Request
(SMOGRR) gives guidance for allowing loss compensation for
current limiting reactors.

Reason for Revision

I:l 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

|:| Strateqic 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)
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|:| Regulatory requirements
|:| ERCOT Board and/or PUCT Directive

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

Justification of Reason
for Revision and Market
Impacts

This SMOGRR is needed to extend the guidelines for loss
compensation (previously limited to transmission lines and
transformers) to include current limiting reactors which have seen
increased use in renewable generation. The need for current
limiting reactors (a protection device to reduce fault current) may
be identified later in the design process and permitting loss
compensation for current limiting reactors would allow for greater
flexibility in meter installation location without requiring additional
metering structures to be constructed.

WMS Decision

On 10/11/23, WMS voted unanimously to table SMOGRR028 and
refer the issue to the Metering Working Group (MWG). All Market
Segments participated in the vote.

On 2/5/25, WMS voted unanimously to recommend approval of
SMOGRR028 as amended by the 1/14/25 MWG comments. All
Market Segments participated in the vote.

On 3/5/25, WMS voted unanimously to endorse and forward to
TAC the 2/5/256 WMS Report and 2/20/25 Impact Analysis for
SMOGRR028. All Market Segments participated in the vote.

Summary of WMS

On 10/11/23, participants requested MWG review SMOGRR028.
On 2/5/25, participants reviewed the 1/14/25 MWG comments.

Discussion
On 3/6/25, participants reviewed the 2/20/25 Impact Analysis.
On 3/26/25, TAC voted unanimously to recommend approval of
TAC Decision SMOGRRO028 as recommended by WMS in the 3/5/25 WMS

Report. All Market Segments participated in the vote.

Summary of TAC
Discussion

On 3/26/25, there was no additional discussion beyond TAC
review of the items below.

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
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Comments were reviewed and discussed (if applicable)

|:| Other: (explain)

ERCOT Board Decision

On 4/8/25, the ERCOT Board voted unanimously to recommend
approval of SMOGRRO028 as recommended by TAC in the
3/26/25 TAC Report.

Opinions

Credit Review

Not Applicable

Independent Market
Monitor Opinion

IMM has no opinion on SMOGRR028.

ERCOT Opinion

ERCOT supports approval of SMOGRRO028.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed SMOGRR028 and believes it
provides a positive market impact by extending the guidelines for
loss compensation to include current limiting reactors, which may
be identified as needed later in the design process, the use of
which allowing greater flexibility in meter installation location
without requiring additional metering structures.

Sponsor

Name

Thomas Burke

E-mail Address

Thomas.burke@rwe.com

Company

RWE Clean Energy LLC.

Phone Number

512-921-0254

Cell Number

Market Segment Independent Generator
Market Rules Staff Contact
Name Brittney Albracht

E-Mail Address

Brittney. Albracht@ercot.com

Phone Number

512-225-7027

Comments Received
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Comment Author Comment Summary
Proposed series reactor language and other revisions resulting
MWG 011425 from discussions at 2024 MWG meetings

Market Rules Notes

None

Proposed Protocol Language Revision

8 TRANSFORMERANB LINE LOSS, AND SERIES REACTOR COMPENSATION
FACTORS

8.1 Introduction

(1) Transformer,-and line loss, and series reactor compensation refers to the practice of
metering electrical energy delivered at a hish-veltage-billing point using metering
equipment connected en-thetow—veoltaseside-ofaway from the delivery point. The
metering equipment is provided with a means of correction that adds to, or subtracts
from, the actual active and reactive metered values in proportion to losses that are
occurring in the transtormer,-and lines, and series reactors.

(2) ERCOT approval is required tor loss compensation performed in the Data Aggregation
System (DAS). For a specific site, where a Transmission and/or Distribution Service
Provider (TDSP) 1s requesting ERCOT to perform loss compensation in DAS, the TDSP
shall submit to ERCOT, tor approval, a single percent loss correction value and
supporting documentation verifying such value. Such loss compensation percentage
values and supporting documentation shall be resubmitted to ERCOT on an annual basis
or upon circuit parameter changes.

(3) Transformer losses are divided into two parts:
(a) The core or iron loss (referred to as the no-load loss); and
(b) The copper loss (referred to as the load loss).

() Both the no-load loss and the load loss are further divided into Watt and
VAr components.

(11) The no-load (iron) loss is composed mostly of eddy current and hysteresis
losses in the core. No-load loss varies in proportion to applied voltage and
is present with or without load applied. Dielectric losses and copper loss
due to exciting current are also present, but are generally small enough to
be neglected.

(iii)  The load (copper) watt loss (I> + stray loss) is primarily due to the
resistance of conductors and essentially varies as the square of the load
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current. The VAr component of transformer load loss is caused by the
leakage reactance between windings and varies as the square of the load
current.

(4#) Line losses are considered to be resistive and have I2R losses. The lengths, spacings and
configurations of lines are usually such that inductive and capacitive effects can be
ignored. If line losses are to be compensated, they are included as part of the load losses
(Watts copper).

(5) Series Reactor losses are to be calculated and compensated as percent Watt copper loss
and percent VAR copper loss.

(6) The calculation for compensation of components on the Resource side of the billing point
should result in a compensation that will raise the measured load values and lower
generation values. The calculation for compensation of components on the TDSP side of
the billing point should result in a compensation that will lower the measured load values
and raise generation values  Once the data is made available. the TDSP shall ensure
correct calculation and meter programming is utilized to correctly adjust the recorded
values as required for the specific meter point configuration.

(7) The owner of any device for which compensation is required. i.e. a device connected
between the meter point and the billing point. shall provide to the TDSP all data required
to perform the calculation of the compensation factors for that device.
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8.655 Reference Materials

(1) The tollowing additional reterences may be referred to for assistance when calculating
the compensation factors referred to in this Section 8, Transtormer and Line Loss
Compensation Factors.

(a) Handbook For Electricity Metering, Edison Electric Institute, Ninth Edition,
1992.

(b) Institute of Electrical and Electronics Engineers (IEEE) Std. C57.12.00-2000,
IEEE Standard General Requirements for Liquid Immersed Distribution, Power
and Regulating Transtformer.

(c) IEEE Std. C57.16-2011. IEEE Standard for Requirements, Terminology, and

Test Code for Dry-Type Air-Core Series Connected Reactors.

8.766.1 Transformer and Line Loss Compensafion Sheet
Name:
Delivery:
Location:
Rev. Date:
11V Raled Vollaze: v VI Ralio: .1
11V lap: Vi '] Ralio: i3
IV Tap: v Joint Use (Y/N):
1Tl Conn. {Y/D: Moelering 1Tl Use: 100 %
Trt Phase (1 or 3) Contract KW kW
# Melter Llem..; Power laclor: Y
Comments:
TRANSFORMER DATA
Serial Number KWVaRating | No Load Load {7.) (TE)
(L'e) (Cu) Loss Impedance Lixciling
T.oss Current
[ Total kVa rating: | Max Available kVa:
LINE DATA
Resislance Length
1 Ling Ivpo: Ohmafmile hilcs
£2 Ling Lype: Ohmadmile Miles
43 Line Tvpe: Ohnis/mils Miles
44 Line Tvpe: Ohnis/mils Miles
45 Line Tvpe: Ohnis/mils Miles
6 ing Ivpo: Ohmafmile hilcs
SERIES REACTOR DATA
Scnal Number Ratod Rated Vollage | Lol AC{Cu JestInduclance
Currcnl Lo (mll)
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EAOResistance
{Ohms)

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR WATTHOURS**

SERIES TEST
Test Load % Total
Full
0.5PF.
Light

**TRANSFORMER LOSS COMPENSATION TEST POINTS FOR VARHOURS*+#

SERIES TEST
Test Load % Total
Full
Light
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Example: Transformer, Series Reactor, and Line Loss Compensation Calculation Sheet

[Date: 12XX/44XX/200020XX

PUBLIC

Transformer Transmission Line
Information Information Series Reactor Information Meter Information
Xfmr Manufacturer ABB Line Type 4/0 ACSR [[Reactor Manufacturer GE PTR (xxx/1) 80
3543130
010,
3543130
011,
Line Length 3543130
Xfmr Serial Number | 1000001 (miles) 7.360 eactor Serial Number 012 CTR (xxx/1) 120
Meter Rated volt
Xfrmr size (KVA) 12000 LineRes. @50C| 0.592 eactor Rated Current 1200 (V) 120
verage Series Reactor 0.12*w
2,477
Xfmr Pri. test volt (p-p- Meter class
v) 110000 *Total Line Res. 4.357 |{Ohms=2*7 *60Hz*mH*10""*) (amp) 20
0073132
Xfmr. sec. test volt (p- 3 Number of
p-v) 13090 *Line Loss (VA) | 266549 |[femperature (Ohms) elements 3
Xfmr. No-Load loss eacter Total Three Phase AC 128344 *Meter Nominal
(Watts) 22200 I&{% Watts (Watts) 3600
Xfmr, Excitation *Nominal CT
Current (%) 0.45 e Primary amp (A) 1200
Xfmr. Load loss
(Watts)
* Meter
secondary test
51360 [FReacterimpadance fOhme) 10033836 volt (V) 125.9586
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Xfmr Impedance {%)

“Nominal Primary

8.684 FReacterimpedance{Y% 5E3 VA (VA) 25920000
*Xfmr sec. Test amp
(A)
529.27
*Xfmr Pri Amps @ 1/2
Mtr Cl {A) 142.80

XFMR Loss Constants

*No Load VA loss (VA) 54000

*No Load loss phase angle (alpha) 65.73

*No Load VAr loss (VAN 49226
*Load VA loss (VA) 1060800

*Load loss phase angle (beta) 87.22
*Load VAr loss (VAr) 1059558

Series Reactor Losses-Ceonstanis

*SR Loss Watts*Load VA Loss (WVA) 10531.051240341580.953
*SR Loss Vars*boadloss phase angle (beta) 3566880.00886 44113
*SR % Watt Cu | osses*lead Varloss (VA -0.04062840339+78
*SR % Vars Cu L osses -13.761111
% Transformer % Transmission Line
Losses Losses % Series Reactor Losses % Total Losses
% XfmrWatt Fe %Tot Watt Fe
Loss 0.07774 Loss 0.07774
% XfmrWatt Cu 0_040_629& %Tot. Watt Cu
Loss 1.01857 % Line Watt Cu Loss | 1.02835 SR % Watt Cu L osses 828074 Loss 2.000532.04802
0280288MOGRR-12-Board-Report-040825 Page 9 of 11
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% Xfmr VAr Fe %Tot. VArFe
Loss 0.15645 B Sl Loss 0.15645

% Xfrmr VAr Cu %Tot. VArCu |7.25185824-843
Loss 21.01307 SR % Var Cu Losses -13.761111 Loss (4

*Calculated Values for the Transformer, Series Reactor and Line Loss
Compensation Calculation Sheet

Where:

Xfmr Sec. test amps=(Xfmr rating in VA)/(Xfmr secondary test p-p volt x Sqrt 3)

Xfmr Pri. Amp @ 1/2Mtr CL=(Xfmr Secondary test p-p volt/Xfmr Primary test p-p volt) x
Nominal CT Primary Amp

Total Line Res.=Line Length x Line Res. (per mile)

|ine Loss=3 x Total Line Res. x (Xfmr Primary Amp @ 1/2 Meter Class amp)*2

Average Series Reactor (SR) Resistance (3 Element)=(Phase A Reactor Resistance + Phase
B Reactor Resistance + Phase C Reactor Resistance)/3

Average Series Reactor (SR) Resistance (2 Element=(Phase A Reactor Resistance + Phase

IC Reactor Resistance)/2

Average Series Reactor (SR) Reactance (3 Element}=(Phase A Reactor Reactance + Phase B
Reactor Reactance + Phase C Reactor Reactance)/3

[Average Series Reactor |'§R} Reactance (2 Elementi=(Phase A Reactor Reactance + Phase C
Reactor Reactance)/2

ISR Loss Watts={(Nominal CT Primary Amps)*2)*Average SR Resistance

SR Loss Vars={{Nominal CT Primary Amps)*2)*Average SR Reactance

Meter Test Current=(Number of Elements * 1/2 Class Amps of Meter|

ISR % Watt Cu Losses= -(SR Loss Watis * 100/(CTR*PTR*Meter Test Current*Meter Rated
\Volt)

ISR % Var Cu Losses= {SR Loss Vars * 100/(CTR*FTR*Meter Test Current*Meter Rated Volt)

Meter Nominal Watts=(Meter Class amp/2) x Meter Rated voltage x Number of elements

Nominal CT Primary Amps=(Meter Class amp/2) x CTR

Meter secondary test Volt=(Xfmr sec test volt)(PTR x Sqrt 3) for 3 elm; (Xfmr sec test
volt)(PTR) for 2 elm

Nominal Primary VA=CTR x PTR x Meter Nominal Watts

[No Load VA loss=(Xfmr Excitation current x Xfmr rating in VA) / 100

No Load loss phase angle=acos(Xfmr No Load watts loss/No Load VA loss)

No Load VAr Loss=No Load VA loss x sin(No Load loss phase angle (alpha))

|oad VA loss=(Xfmr Impedance x Xfmr rating in VA )/ 100

Load loss ph angle (beta)=acos(Xfmr load loss/Load VA loss)

028028 SMOGRR-12-Board-Report-040825
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Load VAr loss=Load VA loss x sin{Load |oss phase angle (beta)

% Watt Fe Loss={{Xfmr No-load loss x {Meter rated volt/Meter sec. test volt)*2) / Nominal
Primary VA) x 100

% Watt Cu Loss={{Xfmr Load loss x {{Meter Class amp/2) x (CTR/Xfmr sec. test amp)y*2) /
Nominal Primary VA)} x 100

% VAr Fe Loss={(No Load VAr loss x {Meter Rated voltfMeter Sec. test volt)*4) / Nominal
Primary VA) x 100

2 VAr Cu Loss={{Load VAr loss x {{Meter Class amp/2) x (CTR/Xfmr sec. test amp))*2) /
Nominal Primary VA) x 100

% Line Cu Loss={Line Loss VA/ Nominal Primary VA) x 100

Percent Error Calculations for Meters

With Transformer/Line Loss Compensation

FL=120 VOLTS @ 5 AMPS @ UNITY FL= 1.179
LL =120 VOLTS @ .5 AMPS @ UNITY LL= 1.657
PF=120VOLTS @ 5 AMPS @ 50% PF= 2.358

Calculations for Watt Loss Compensation

FL = 1/2 Watt CU losses + 2 * Watt FE losses

LL = 1/20th Watt CU losses + 20 * Watt FE losses

PF = UNITY * 2
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ERCOT Impact Analysis Report

SMOGRR

Number 028

SMOGRR

Title Add Series Reactor Compensation Factors

Impact Analysis Date

February 20, 2025

Estimated
Cost/Budgetary Impact

None.

Estimated Time
Requirements

No project required. This Settlement Metering Operating Guide
Revision Request (SMOGRR) 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

ERCOT will update its business processes to implement this
SMOGRR.

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 042

VCMRR
Title

S02and NOxEmission Index Prices Used in Verifiable
Cost Calculations

Date of Decision

April 8, 2025

Action

Recommended Approval

Timeline

Normal

Estimated Impacts

Cost/Budgetary: Between $90K and $140K

Project Duration: 6 to 9 months

Proposed Effective
Date

Upon system implementation

Priority and Rank
Assigned

Priority — 2026; Rank — 4720

Verifiable Cost Manual
Sections Requiring
Revision

2.6, Additional Rules for Submitting Emission Costs
Appendix 5, Specification of Relevant Equations

Related Documents
Requiring
Revision/Related
Revision Requests

Nodal Protocol Revision Request (NPRR) 1242, Related to
VCMRRO042, SO2and NOx Emission Index Prices Used in Verifiable
Cost Calculations (Withdrawn)

Revision Description

This Verifiable Cost Manual Revision Request (VCMRR) adds the
use of seasonal nitrogen oxide (NOx) prices obtained from indices to
calculate emission costs from May through September. Annual
index prices would continue to be used for SO2 from January through
December.

Reason for Revision

I:l 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

|:| Strateqic 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

042VCMRER-18 Board Report 040825
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|:| Regulatory requirements
[_] ERCOT Board/PUCT Directive

(please select ONLY ONE — if more than one apply, please sefect the ONE that is
rmost refevant)

Justification of Reason
for Revision and
Market Impacts

This VCMRR is needed to ensure ERCOT has access to seasonal
emissions data due to volatility in index prices as a result of
reductions in allowances and reliance on the market to meet
compliance obligations. The swings in index prices are particularly
impactful on Verifiable Startup Emission Costs and Verifiable
Minimum-Energy Emission Costs, outlined in Appendix 5,
Specification of Relevant Equations, and need to be taken into
account in Generation Resources’ offer curves.

While there has been attention on the Environmental Protection
Agency (EPA) rules and a recent Supreme Court ruling on the Good
Neighbor Rule, this does not eliminate seasonal index

prices. Further, it seems appropriate for ERCOT to maintain access
to the vendor data needed to include seasonal index prices as EPA
is expected to reinstate prior Cross-State Air Pollution Rule (CSAPR)
obligations while the legal challenge to the Good Neighbor Rule
continues 1o be litigated. Although trading has temporarily been
suspended, obligations to hold and obtain sufficient allowances
consistent with CSAPR obligations are expected to be clarified with
relative speed. Eliminating the need to engage in a new vendor
selection process allows ERCOT to quickly respond to the changes
in the emissions allowances and resulting prices.

Further, the inventory of allowances is reflected in terms of
opportunity costs. They can be used by Luminant t¢ meet
compliance obligations or sold if there are potential excess
allowances. Therefore, there is a value attached to them even
absent trading.

WMS Decision

On 8/7/124, WMS voted unanimously to table VCMRR042 and refer
the issue to the Resource Cost Working Group (RCWG). All Market
Segments participated in the vote.

On 12/4/24, WMS voted unanimously to recommend approval of
VCMRRO042 as amended by the 11/11/24 Luminant comments. All
Market Segments participated in the vote.

On 1/8/25, WMS voted unanimously to table VCMRR042. All Market
Segments participated in the vote.

On 2/6/25, WMS voted unanimously to endorse and forward to TAC
the 12/4/24 WMS Report, as amended by the 2/4/25 ERCOT
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comments as revised by WMS, and the 1/31/25 Impact Analysis for
VCMRRO042, with a recommended priority of 2026 and rank of 4720.
All Market Segments participated in the vote.

Summary of WMS
Discussion

On 8/7/24, participants supported the concept of using seasonal
index values and requested additional review by the RCWG.

On 12/4/24, participants reviewed the 11/11/24 Luminant comments
and noted RCWG review and support of the same.

On 1/8/25, participants reviewed the 12/19/24 ERCOT comments
requesting additional time to develop the Impact Analysis for
VCMRRO042.

On 2/5/25, participants reviewed the 2/5/25 ERCOT comments and
suggested a clarification to the Revision Description, reviewed the
1/31/25 Impact Analysis, and considered a priority and rank.

TAC Decision

On 2/27/25, TAC voted unanimously to recommend approval of
VCMRRO042 as recommended by WMS in the 2/5/25 WMS Report.
All Market Segments participated in the vote.

Summary of TAC

On 2127125, 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)

ERCOT Board
Decision

On 4/8/25, the ERCOT Board voted unanimously to recommend
approval of VCMRRO042 as recommended by TAC in the 2/27/25
TAC Report.

Opinions

Credit Review

Not applicable

Independent Market
Monitor Opinion

IMM supports VCMRR042.
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ERCOT Opinion

ERCOT supports approval of VCMRR042.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed VCMRR042 and agrees that seasconal
NOx emissions prices are a better valuation of NOx emissions costs
than annual NOx emissions prices currently used. Also, when
automated, this VCMRR will enable daily SO2 and NOx prices to be
included in the verifiable Operations and Maintenance (O&M) costs,
capturing price changes more promptly than the current use of
monthly averages.

Sponsor

Name

Katie Rich

E-mail Address

katie.rich@vistracorp.com

Company

Luminant Generation Company LLC

Phone Number

Cell Number 737-313-9351
Market Segment Independent Generator

Market Rules Staff Contact
Name Brittney Albracht

E-Mail Address

Brittney. Albracht@ercot.com

Phone Number

512-225-7027

Comments Received

Comment Author

Comment Summary

ERCOT 080224

Noted that, as written, VCMRR042 conflicts with VCMRR041, SOz
and NOx Emission Prices Used in Verifiable Cost Calculations, and
that both cannot be implemented if approved; and that VCMRR042
eliminates the current manual process to calculate monthly
arithmetic average values for annual emission prices without
providing an alternative methodology

Luminant 111124

Refined the proposal on the calculation of seasonal NOx and annual
502 index prices and recommended that upon adoption of the
VCMRR, ERCOT should continue to calculate the monthly indices
using the arithmetic average of the prices published during Business
Days for the first 15 days of the month prior to the effective month

042VCMRER-18 Board Report 040825
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ERCOT 121924 Proposed an alternative schedule for the development of an Impact

Analysis for VCMRR042

ERCOT 020425

Proposed revisions to better distinguish the monthly manual process
from the automated daily process, adding gray box language to allow
time for system implementation; and to describe the indices used for
S0O2 and NOx and the corresponding periods

PRS 021425

Endorse the WMS-recommended priority of 2026 and rank of 4720
for Verifiable Cost Manual Revision Request (VCMRR) 042

Market Rules Notes

None

Proposed Verifiable Cost Manual Language Revision

2.6

(1)

Additional Rules for Submitting Emission Costs

Veritiable cost data may include the cost of purchasing emission credits but only to the
extent necessary to meet environmental regulations associated with the operation of the
specific Resource. ERCOT will not approve emission costs of any type unless they are
sufficiently documented. When submitting emission costs the following procedures

apply:
(a) Filing Entities submitting emission costs per-start must do so for each start type,
cold, hot and intermediate. ERCOT will calculate Verifiable Startup Emission

Costs ($/start) for a Resource by using Equation 4 described in Section 14,
Appendices, Appendix 5, Specitication of Relevant Equations.

(b) Emission costs incurred while operating the Resource at the Minimum-Energy
level or above Low Sustained Limit (LSL) are calculated on a $/MWh basis.
ERCOT will calculate Verifiable emission costs (3/MWh) at LSL by using
Equation 5 described in Section 14, Appendices, Appendix 5.

(c) Resources may include the cost of NOx, and SO2 emissions requirements as part
of the verifiable cost for:

(1) Non-attainment Area for NOx in Houston-Galveston-Brazoria

(11)  The Cross-State Air Pollution Rule (EASPRCSAPR) SleanAtrinterstate
Rute (AR or other federal regulations for NOx and SO2, using
Equations 4 and 5 as described in Section 14, Appendices, Appendix 5.

(d) For verifying the emission rates, the Filing Entity may submit the historic
calendar annual average for the unit-specific emission rates reported to Texas
Commission on Environmental Quality (TCEQ) and or Environmental Protection
Agency (EPA) by April 30 of the applicable year, if deemed necessary by the
Filing Entity.
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(e) Emission prices for SOz arnd-NO=xwill be obtained by ERCOT and will be based
on apsualCSAPR Group 2 index prices, applicable to all months of the year.
Emission prices for NOx will be obtained by ERCOT based on published CSAPR
Group 2 seasonal index pnces 101 the I‘IIOI1[1‘IS—A-BH—]—!-|+FBH-Eh—-\-H"&‘}F Mav through
September —NOx
emmw%%nmmww ER(‘OT wlll selected index
prices by-EREOT-that are generally accepted in the lndustry and regularly
published. ERCOT will calculate monthly indices using the arithmetic average of
the prices published during the Business Days for the first 15 days of the month
prior to lhe effectlve month as thWI‘I in Table A belou ERCO it caleubate
Table A: The reference index prices for the arithmetic average will be as follows:
Effective Month SOz NOx

Reference Annual Reference Seasonal
Index Price Index Price
January December N/A
February January N/A
March February N/A
April March N/A
May_ April April
June May May
July June June
August uly July
September August August
October September N/
November October N/A
December November N/A
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[VCMRR 042: Replace paragraph (¢) above with the following upon system

(e)

implementation:]

Emission prices for SO will be obtained by ERCOT and-will-be-based on daily

CSAPR Group 2 index prices. applicable to all days of the vear. Emission prices
for NOx will be obtained by ERCOT based on published seasonal dailv index
prices during months May through September of each year ERCOT will select
index prices that are generally accepted in the industry and regularly published.
If an index price is not available. the effective price for the most recent preceding
Operating Day shall be used. For the period October through April, the NOx
price will be set to zero.

()

(2)

(h)

ERCOT will disclose to Market Participants the source of its selected price
indices, along with descriptions of the nature and derivation of the indices as
available from the publishers of those indices. In the event that an ERCOT
selected index becomes unavailable or unsuitable for the intended purpose,
ERCOT will select a substitute index source. ERCOT will notify Market
Participants of any change in the index, along with a description of the nature and
derivation of the substitute index and a summary of the reasons for the change, 60
days prior to the beginning of its use. However, in the event that 60 days notice
cannot be given for any reason, ERCOT will notify Market Participants as far
prior to use as practical.

On a monthly basis, ERCOT will recalculate each Resource’s emission costs for
SO2 and NOx utilizing the emission prices taken from the indices described in
paragraph 1(e) above. The new emission costs will replace the emission costs in
the previously approved Operations & Maintenance (O&M) Verifiable Costs
totals.

ERCOT emission cost calculations for each Resource will be completed by and
the new approved O&M Verifiable Costs will be made available to Filing Entities
eight days prior to the first day of each effective month. The effective period for
use of these new emission costs will be the first day of each calendar month
through the end of the same month.

[VCMRR 042: Replace paragraphs (g) and (h) above with the following upon system
implementation: |
(2)  On a daily basis. ERCOT will recalculate each Resource’s emission costs for SO
and NOx utilizing the emission prices taken from the indices described in
paragraph 1(e) above The new emission costs will replace the emission costs in
the previously approved Operations & Maintenance (O&M) Verifiable Costs
totals.
(h) ERCOT emission cost calculations for each Resource will be calculated daily and
added to approved O&M Verifiable Costs.
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() As a trading market develops pertaining to emissions limits at a state and or
regional level, the costs associated withte complying with emission restrictions
may be eligible to be recovered and be part of the verifiable cost methodology.

At the appropriate time, any market participant may propose a methodelogy to the
Wholesale Market Subcommittee (WMS YResenree-Cos—WorkingGreup
REW G to recuperate the emission costs in the applicable non-attainment area,
which will be addressed in the Verifiable Cost Manual.
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Appendix 5: Specification of Relevant Equations

Equation 1: Verifiable Startup Offer Cap ($/Start)

Verifiable Startup Offer Cap ($/Start) = DAFCRS (MMBtu/Start) * [(GASPERSU*FIP +
OILPERSU*FOP)/100] + VOMS

Where: DAFCRS = Total Fuel * (1+VOXR)
Total Fuel = [Fuelsiarup-nc + Fuelpc.rst + Fuelpo-shuidown]

The bill determinants utilized above are defined as:

DAFCRS = the adjusted veritied tuel consumption for the start type
(MMBt©y/Start)

GASPERSU = Percentage of natural gas used for a start

FIP = Fuel Index Price ($/MMBtu)

OILPERSU = Percentage of oil used for a start

FOP = Fuel Oil Price (3/MMBtu)

VOMS = the verified O&M cost for a hot start ($/Start)

VOXR= Value of X tor the Resource

Fuelsiurup-pc= Fuel quantity required to bring Resource from Startup to Breaker
Close (MMBtu)

Fuelscasi= Fuel quantity required to bring Resource from Breaker Close to
Minimum Energy at LSL (MMBtu)

Fuelro-shuigown= Fuel quantity required to take Resource from Breaker Open to
Shutdown (MMBtu)

Note 1: GASPERSU and OILPERSU are decimal percentages in the Settlements equations and
will be multiplied by 100 during the Integration process.

Note 2: ERCOT will use the solid fuel price and percentages to create Startup offers when no
offer is submitted by the QSE tor solid fuel Resources.

Note 3: This equation does not include any adjustments made to the final calculation of the

Startup Offer cap, as described in Protocol Section 4.4.9.2.1, Startup Offer and Minimum-Energy
Ofter Criteria.

Equation 2: Verifiable Minimum-Energy Offer Cap ($/MWh)

Verifiable Minimum-Energy Offer Cap (3/MWh) = AHR*[(GASPERME*FIP +
OILPERME*FOP)/100] + VOMLSL

Where: AHR®= Fuel Rate (MMBtu/Hour) divided by LSL (MW)
GASPERME = Percentage of natural gas used at LSL
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FIP = Fuel Index Price ($/MMBtu)

OILPERME = Percentage of oil used at LSL

FOP = Fuel Oil Price (3/MMBtu)

VOMLSL = the verified O&M cost at Minimum-Energy ($/MWh)

() Adjusted by VOXR
And: AHR= (verified fuel consumption/LSL)*(1+VOXR)

Note 1: GASPERME and OILPERME are decimal percentages in the Settlements equations and
will be multiplied by 100 during the Integration process.

Note 2: ERCOT will use the solid fuel price and percentages to create Startup ofters when no
offer is submitted by the QSE tor solid fuel Resources.

Note 3: This equation does not include any adjustments made to the final calculation of the
Minimum-Energy Ofter cap, as described in Protocol Section 4.4.9.2.1, Startup Otter and
Minimum-Energy Ofter Criteria.

Equation 3: Calculation of Composite Unit Parameters using Alternate Unit Specifications

Composite Unit Parameter = [Alt Unit Par*Alt Unit HSL + Non_Alt Unit Par*
Non_ Alt Unit HSL]/ [Alt Unit HSL + Non_Alt Unit HSL]

Where: Alt Unit Par = Relevant parameter of Alternate Unit
Alt Unit HSL = High Sustained Limit of Alternate Unit
Nen_Alt_Unit_Par = Relevant parameter of non-Alternate Unit
Non_Alt Unit HSL = High Sustained Limit of non-Alternate Unit

This calculation would be executed tor all relevant parameters of the alternate and non-alternate
units. This would include for example Startup Cost data, Minimum-Energy Cost data and heat
rate data.

Equation 4: Equation for Calculation of Verifiable Startup Emission Costs

Verifiable Startup Emission Cost ($/Start) = RAFCRS * > Emission Rate i * Emission Cost
Index 1

Where RAFCRS = Quantity of approved startup fuel consumed by Resource (including
fuel used to shutdown Resource (MMBtu/Start)
Emission Rate 1 = Quantity of emission 1 emitted by resource (Ibs/yMMBtu)
Emission Cost Index im = Published eestindex_price of emission ig ($/1b)
Ia1 = Index for each emittent approved for inclusion in Startup Cost
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Equation 5: Equation for Calculation of Verifiable Minimum-Energy Emission Costs

Verifiable Minimum-Energy Emission Costs ($/MWh) =
[AHR] * > Emission Rate i * Emission Cost Index i

Where AHR = Average heat rate at Minimum Energy (MMBtu/Hr)-

Emission Rate 1 = Quantity of emission 1 emitted by resource (Ilbs/MMBtu)
Emission Cost Index im = Published eestindex price of emission ig

Hw = Index of each emittent approved for inclusion in Minimum-Energy Cost

- - - S - ' - TSR - LW )

Equation 6: Verifiable Startup Costs (VERISU) ($/Start)

A) For RUC Settlements, the Veritiable Startup Costs are calculated as tollows:
VERISU = AFCRS + VOMS

Where AFCRS = [Total Fuel - PHR * AVGEN + Total Fuel*VOXR]
[FIP*GASPERSU(%) + FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [Fuelgiarup-ne + Fuelpe.rst + Fuelno-shuidown]
VOMS = JI0&Mstart-1 51 TIO&Muo-shutdown + Verifiable Startup Emission Costs
B) For DAM Make-Whole Payments, the Verifiable Startup Costs are calculated as follows:
VERISU = DAFCRS + VOMS

Where DAFCRS = [Total Fuel + Total Fuel*VOXR] = [FIP*GASPERSU(%0) +
FOP*OILPERSU(%) + SFP*SFPERSU(%)]

Total Fuel = [FuelStalTup-HC+ Fuelscisi.+ Fue]]—E()-Shutdtmn]
VOMS = [0&Msian-LsL tIO&Mpo-shudown + Verifiable Startup Emission Costs
The bill determinants utilized above are defined as:

VERISU = Verifiable Startup Costs ($/Start)
AFCRS = Veritiable Startup Fuel Costs adjusted by VOXR and PHR ($/Start)
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DAFCRS = the adjusted verified fuel consumption rate for the start type
(MMBtu/Start)

VOMS = Vernfiable Operations and Maintenance Costs ($/Start)

Fuelstarmp-se = Fuel Quantity required to bring Resource from Startup to Breaker
Close (MMBtu)

Fuelrc-rs = Fuel Quantity required to bring Resource from Breaker Close to
Minimum Energy at LSL (MMBtu)

Fuelso-shutdown = Fuel Quantity required to take Resource from Breaker Open to
Shutdown (MMBtu)

PHR = Proxy Heat Rate (MMBtu/MWh)

AVGEN = Average (Generation between Breaker Close and LSL (MWh)
VOXR = Value of X for the Resource

FIP = Fuel Price Index for gas ($/MMBtu)

FOP = Fuel Price Index for oil ($/MMBtu)

SFP = Fuel Price Index for solid fuel = $1.50/MMBtu

GASPERSU = Percent of gas used during startup

OILPERSU = Percent of oil used during startup

SFPERSU = Percent of solid fuel used during startup

10&Msjari-Ls. = Incremental O&M costs incurred to bring Resource from Start to
LSL ($/Start)

TO&Muorshutdown = Incremental Q&M costs incurred to take Resource from
Breaker Open to Shutdown ($/Start)

Verifiable Startup Emission Costs = The allowable costs of acquiring emission
credits required to start up Resource and defined in Equation 4 above.

Equation 7: The Equation for calculating Verifiable Minimum Energy Costs (3/MWh)

VERIME = FCLSL + VOMLSL

Where VERIME = Verifiable Minimum Energy Costs
FCLSL = Veritfiable Fuel Costs at Minimum Energy
VOMLSL = Verifiable variable O&M costs at Minimum Energy

FCLSL = [(AHR)] * [FIP*GASPERME(%) + FOP*OILPERME(%) + SFP*SFPERME(%)]

Where AHR = Adjusted average heat rate at Minimum Energy (MMBtu/Hr)
FIP = Fuel Price Index for gas ($/MMBtu)
FOP = Fuel Price Index for cil ($/MMBtu)
SFP = Fuel Price Index for solid tuel = $1.50/MMBtu
GASPERME = Percent of gas used at minimum energy
OILPERME = Percent of oil used at mimimum energy
SFPERME = Percent of solid fuel used at minimum energy

VOMLSL = I0&Mys1. + Verifiable Emission Costs at Minimum Energy
Where TI0&M1s1. = Incremental O&M costs at minimum energy
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Verifiable Emission Costs at Minimum Energy = The allowable costs of acquiring
emission credits required to operate Resource at minimum energy and defined in
Equation 5 above.
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ERCOT Impact Analysis Report

VCMRR

Number 042

VCMRR | SOz2and NOxEmission Index Prices Used in
Title Verifiable Cost Calculations

Impact Analysis Date

January 31, 2025

Estimated
Cost/Budgetary Impact

Between $90k and $140k

Estimated Time
Requirements

The timeline for implementing this Verifiable Cost Manual Revision
Request (VCMRR) is dependent upon Public Utility Commission of
Texas (PUCT) prioritization and approval.

Estimated project duration: & 10 9 months

ERCOT Staffing Impacts
(across all areas)

Implementation Labor: 100% ERCOT; 0% Vendor

Ongoing Requirements: No impacts to ERCOT staffing.

ERCOT Computer
System Impacts

The following ERCOT systems would be impacted:

e Market Settlements 63%
¢ Enterprise Integration Nodal Services 37%

ERCOT Business
Function Impacts

ERCOT will update its business processes to implement this
VCMRR.

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.

042VCMRER-11 Impact Analysis 013125
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Alignment Nodal Operating Guide Revision Request

NOGRR 276 NOGRR | Alignment Changes for June 1, 2025 Nodal Operating
Number — Title Guide — NPRR1246 and NPRR1270
Date Posted April 8, 2025

Status

Alignment Change

Nodal Operating Guide
Sections Requiring
Revision

4.53.3, EEA Levels

Related Documents
Requiring
Revision/Related
Revision Requests

Nodal Protocol Revision Request (NPRR) 1246, Energy Storage
Resource Terminology Alignment for the Single-Model Era

NPRR1270, Additional Revisions Required for Implementation of
RTC

Revision Description

This Nodal Operating Guide Revision Request (NOGRR) aligns
Energy Emergency Alert (EEA) language in Section 4.5.3.3 with
Protocol Section 6.5.9.4.2, EEA Levels. On February 4, 2025 and
April 8, 2025, the ERCOT Board recommended approval of
NPRR1246 and NPRR1270, respectively, which modified language
in Protocol Section 6.5.92.4.2.

Paragraph (6) of Section 1.3.1, Introduction, provides that ERCOT
may make changes to the Nodal Operating Guide to maintain
duplicate language between the Protocols and the related sections of
the Nodal Operating Guide, and requires that Section 4.5.3.3 be
modified only by an Alignment NOGRR.

Reason for Revision

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

I:l 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

|:| Strateqic 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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Alignment Nodal Operating Guide Revision Request

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

ERCOT Opinion

ERCOT supports approval of NOGRR276.

ERCOT Market Impact
Statement

ERCOT Staff has reviewed NOGRR276 and believes the market
impact of NOGRR276 will be alignment of the Nodal Operating
Guide with current Protocols.

Sponsor

Name

Cory Phillips

E-mail Address

cory.phillips@ercot.com

Company

ERCOT

Phone Number

512-248-6464

Market Segment Not applicable
Market Rules Staff Contact
Name Cory Phillips

E-Mail Address

cory.phillips@ercot.com

Phone Number

512-248-6464

Proposed Guide Language Revision

4.5.3.3 EEA Levels

(1) ERCOT will declare an EEA Level 1 when PRC falls below 2,500 MW and is not
projected to be recovered above 2,500 MW within 30 minutes without the use of the
following actions that are prescribed for EEA Level 1:

(a) ERCOT shall take the following steps to maintain steady state system frequency
near 60 Hz and maintain PRC above 2,000 MW:

(1) Request available Generation Resources, that can perform within the
expected timeframe of the emergency, to come On-Line by initiating
manual HRUC or through Dispatch Instructions;

INOGRR276: Replace paragraph {i) above upon system implementation NPRR1246:]

(1) Request available Generation Resources that can perform within the

expected timeframe of the emergency to come On-Liné by initiating
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Alignment Nodal Operating Guide Revision Request

manual HRUC or through Dispatch Instructions, and request available

ESRs that can perform within the expected timeframe of the emergency

to come On-Line through Dispatch Instructions:

(i)
(iif)

(iv)

Use available DC Tie import capacity that is not already being used,

Issue a Dispatch Instruction for Resources to remain On-Line which,
before start of emergency, were scheduled to come Oft-Line; and

Instruct QSEs to deploy undeployed ERS-10 and ERS-30.

[NOGRR221: Insertitem (v) below upon system implementation of NPRR1010:]

(v)

AtERCOT’s discretion, manually deploy, through Inter-Control Center
Communications Protocol (ICCP), available RRS and ERCOT
Contingency Reserve Service (ECRS) capacity from Generation
Resources having a Resource Status of ONSC and awarded RRS or
ECRS.

(b) QSEs shall:

(i)

Ensure COPs, telemetered status, and telemetered High Sustained Limits
(HSLs) are updated and reflect all Resource delays and limitations; and

INOGRR221: Replace paragraph (i) above with the following upon system implementation

of NPRR1010:]
(i) Ensure COPs, telemetered status, and telemetered HSLs, Normal Ramp.
Rates, Emergency Ramp Rates, and Ancillary Service capabilities are
updated and reflect all Resource delays and limitations; and
(11)  Ensure that each of its Energy Storage Resources (ESRs) suspends

charging until the EEA is recalled, except under the following
circumstances:

(A)  The ESR has a current SCED Base Point Instruction, Load

Frequency Control (LFC) Dispatch Instruction, or manual Dispatch

Instruction to charge the ESR;
(B)  The ESR is actively providing Primary Frequency Response; or

(C)  The ESR is co-located behind a Point of Interconnection (POI)
with onsite generation that is incapable of exporting additional

power to the ERCOT System, in which case the ESR may continue
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Alignment Nodal Operating Guide Revision Request

to charge as long as maximum output to the ERCOT System 1s
maintained.

[NOGRR229: Replace paragraph (ii) above upon system impleinentation of NPRR993:]

(i)

Ensure that each of its Energy Storage Resources (ESRs) and
Settlement Only Energy Storage Systems (SOESSs) suspends charging
until the EEA is recalled, except under the following circumstances:

(A)  The ESR has a current SCED Base Point Instruction, Load
Frequency Control (LFC) Dispatch Instruction, or manual
Dispatch Instruction to charge the ESR;

(B)  The ESR or SOESS is actively providing Primary Frequency
Response; or

(C) The ESR or SOESS is co-located behind a Point of
Interconnection (POT) with onsite generation that is incapable of
exporting additional power to the ERCOT System, in which
case the ESR may continue to charge as long as maximum
output to the ERCOT System is maintained.

(2)

ERCOT may declare an EEA Level 2 when the clock-minute average system frequency
falls below 59 91 Hz for 15 consecutive minutes. ERCOT will declare an EEA Level 2
when PRC falls below 2,000 MW and is not projected to be recovered above 2,000 MW
within 30 minutes without the use of the following actions that are prescribed tor EEA

Level 2:

(a)

In addition to the measures associated with EEA Level 1, ERCOT shall take the
tollowing steps to maintain steady state system frequency at a minimum of 59.91
Hz and maintain PRC above 1,500 MW:

@)

(i1)

Instruct TSPs and DSPs or their agents to reduce Customer Load by using
existing, in-service distribution voltage reduction measures that have not
already been implemented. A TSP, DSP or their agent shall implement
these instructions if distribution voltage reduction measures are available
and already installed. If the TSP, DSP, or their agent determines in their
sole discretion that the distribution voltage reduction would adversely
atfect reliability, the voltage reduction measure may be reduced, modified,
or otherwise changed tfrom maximum performance to a level of exercise
that has no negative impact to reliability.

Instruct TSPs and DSPs to implement any available Load management
plans to reduce Customer Load.
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(i)

Instruct QSEs to deploy ECRS or RRS (controlled by high-set under-
frequency relays) supplied from Load Resources. ERCOT may deploy
ECRS or RRS simultaneously or separately, and in any order. ERCOT
shall issue such Dispatch Instructions in accordance with the deployment
methodologies described in paragraph (iv) below.

[NOGRR276: Replace paragraph (iii) above upon system implementation NPRR1270:]

(iii)

Instruct QSEs to deplov ECRS or RRS (controlled by high-set under-

frequency relays) supplied from Load Resources. ERCOT may deploy

ECRS or RRS from Load Resources simultaneously or separately.

ERCOT shall issue such Dispatch Instructions in accordance with the

deployment methodologies described in paragraph (iv) below.

(iv)

Load Resources providing ECRS that are not controlled by high-set under-
frequency relays shall be deployed prior to Group 1 deployment. ERCOT
shall deploy ECRS and RRS capacity supplied by Load Resources
(controlled by high-set under-frequency relays) in accordance with the
following:

[NOGRR276: Replace paragraph (iv) above upon system implementation NPRR1270:]

(iv)

Load Resources providing ECRS that are not controlled by high-set

under-frequency relays shall be deployed prior to deployment of those

that have armed under-frequency relays. ERCOT shall deplov ECRS
and RRS capacity supplied by Load Resources (controlled by high-set

under-frequency relays) in accordance with the following:

(A)

Instruct QSEs to deploy RRS with a Group 1 designation and all of
the ECRS that is supplied from Load Resources (controlled by
high-set under-frequency relays) by instructing the QSE
representing the specific Load Resources to interrupt Group 1

Load Resources providing ECRS and RRS. QSEs shall deploy
Load Resources according to the group designation and will be
given some discretion to deploy additional Load Resources from
any of the groups not designated for deployment if Load Resource
operational considerations require such. ERCOT shall issue
notification of the deployment via XML message. The deployment
time within the ERCOT XML deployment message shall initiate
the ten-minute deployment period.

[NOGRR276: Replace paragraph (A) above upon system implementation NPRR1270:]

276NOGRR-01 Alignment Changes for June 1, 2025 Nodal Operating Guide — NPRR1246 and NPRR1270 040825

PUBLIC

Page 5 of 9



Alignment Nodal Operating Guide Revision Request

(A)  Instruct QSEs to deploy ECRS that is supplied from Load
Resources (controlled by high-set under-frequency relays) that
are only providing ECRS and then instruct QSEs to deploy Load
Resources (controlled by high-set under-frequency relays)
providing ECRS and RRS. OSEs will be given some discretion
to deploy additional Load Resources not designated for
deployment if Load Resource operational considerations require
such. ERCOT shall issue notification of the deployment via
XML message. The deployment time within the ERCOT XML

deployment message shall initiate the ten-minute deployment
period:

(B)  Atthe discretion of the ERCOT Operator, instruct QSEs to deploy
RRS that is supplied from Load Resources (controlled by high-set
under-frequency relays) by instructing the QSE representing the
specific Load Resource to interrupt additional Load Resources
providing RRS based on their group designation. ERCOT shall
issue notification of the deployment via XML message. The
deployment time within the ERCOT XML deployment message
shall initiate the ten-minute deployment period;

h (B) above upon system implementation NPRR12710:

(B} At the discretion of the ERCOT Operator, instruct QSEs to
deploy RRS that is supplied from Load Resources (controlled by
high-set under-frequency relays) by instructing the QSE
representing the specific Load Resource to interrupt additional
Load Resources that are only providing RRS. ERCOT shall
issue notification of the deployment via XML message. The
deployment time within the ERCOT XML deployment message

shall initiate the ten-minute deployment period.

(C)  The ERCOT Operator may deploy Load Resources providing only
ECRS (not controlled by high-set under-frequency relays) and all
groups of Load Resources providing RRS and ECRS at the same
time. ERCOT shall issue notification of the deployment via XML
message. The deployment time within the ERCOT XML
deployment message shall initiate the ten-minute deployment
period; and

[INOGRR276: Replace paragraph (C) above upon system implementation NPRR1270:]

(C)  The ERCOT Operator may deploy all Load Resources providing
RRS and ECRS at the same time. ERCOT shall issue
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notification of the deployment via XML message The
deployment time within the ERCOT XML deployment message
shall initiate the ten-minute deployment period. and

(D)  ERCOT shall post a list of Load Resources on the Market
Information System (MIS) Certified Area immediately following
the Day-Ahead Reliability Unit Commitment (DRUC) for each
QSE with a Load Resource obligation which may be deployed to
interrupt under paragraph (A) and paragraph (B). ERCOT shall
develop a process for determining which individual Load Resource
to place in each group based on a random sampling of individual
Load Resources. At ERCOT’s discretion, ERCOT may deploy all
Load Resources at any given time during EEA Level 2.

INOGRR221 and NOGRR276: Replace applicable portions of paragraph (D) above with
the following upon system implementation of NPRR1010 or NPRRI1270, respectively:]

(D)  FREG T shatbposta-tist ot oad-Resourees o the VS Certitted
Font-Resotiee- BB o bRy aueard—whichiiay-bedeploveda
Hiterruptunder-parastaph-tand-paracraph-+H133—ERCOT shall
develop a Real-Time process for deplovingdetermining-which
tndividual Load Resources to-place-in-each-group-based on a
random sampling of individual Load Resources. At ERCOT’s
discretion, ERCOT may deploy all Load Resources at any given
time during EEA Level 2.

(v) Unless a media appeal is already in effect, ERCOT shall issue an appeal
through the public news media for voluntary energy conservation; and

(vi)  With the approval of the affected non-ERCOT Control Area, TSPs, DSPs,
or their agents may implement transmission voltage level BLTs, which
transfer Load from the ERCOT Control Area to non-ERCOT Control
Areas in accordance with BLTs as defined in the Operating Guides.

(b) Confidentiality requirements regarding transmission operations and system
capacity information will be lifted, as needed to restore reliability.

(3) ERCOT may declare an EEA Level 3 when the clock-minute average system frequency
falls below 59.91 Hz for 20 consecutive minutes or when steady-state frequency falls
below 59.8 Hz. ERCOT will declare an EEA Level 3 when PRC cannot be maintained
above 1,500 MW or when the clock-minute average system frequency falls below 59.91
Hz for 25 consecutive minutes. Upon declaration of an EEA Level 3, ERCOT shall take
any of the following measures as necessary to recover frequency or PRC to the minimum
required levels:
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(a) Instruct ESRs to suspend charging. For ESRs, ERCOT shall issue the suspension
instruction via a SCED Base Point instruction, or, if otherwise necessary, via a
manual Dispatch Instruction. An ESR shall suspend charging unless it 18
providing Primary Frequency Response, has received a charging instruction via
SCED Base Point, or is carrying Regulation Down Service (Reg-Down) and has
received a charging instruction from LFC. However, an ESR co-located behind a
POI with onsite generation that is incapable of exporting additional power to the
ERCOT System may continue to charge as long as maximum output to the
ERCOT System is maintained.

[NOGRR229: Replace paragraph (@) above upon system implementation NPRR995:]

(a) Instruct ESRs to suspend charging. For ESRs, the suspension instruction shall
be issued via a SCED Base Point, or, if otherwise necessary, via a manual
Dispatch Instruction. An ESR shall suspend charging unless it is providing
Primary Frequency Response, has received a charging instruction via SCED
Base Point, or is carrying Regulation Down Service (Reg-Down) and has
received a charging instruction from LFC, An SOESS shall suspend charging
unless it is providing Primary Frequency Response. However, an ESR or
SOESS co-located behind a POI with ensite generation that is incapable of
exporting additional power to the ERCOT System may continue to charge as
long as maximum output to the ERCOT System is maintained.

(b) Direct all TOs to shed firm Load, in 100 MW blocks, distributed as documented
in these Operating Guides in order to maintain a steady state system frequency at
a minimum of 59.91 Hz and to recover 1,500 MW of PRC within 30 minutes.

(1) TOs and TDSPs may:

(A)  Manually shed Load connected to under-frequency relays and/or
under-voltage relays pursuant to an ERCOT Load shed directive
i1ssued during EEA Level 3 so long as the TO has determined that
system conditions warrant utilizing Load connected to under-
frequency and/or under-voltage relays and each affected TO
continues to comply with 1ts Under-Frequency Load Shed (UFLS)
obligation as described in Section 2.6.1, Automatic Firm Load
Shedding, and its Load shed obligation as described in Section
4.5.3 .4, Load Shed Obligation.

(B)  Manually shed Load that is armed to deploy as part of the 58.5 Hz,
58.7 Hz, and anti-stall UFLS stages, such that the UFLS Load falls
below the TO’s 25% Load relief obligation, as described in Section
2.6.1, in order to meet ERCOT operating instructions for manual
Load shed if all Load identified for manual Load shed and the
Load identified in paragraph (A) above has been shed.
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(c) Implement any appropriate measures associated with EEA Levels 1 and 2 that
have not already been implemented.
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