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*1 HFF : Annual report on market issues and performance, CAISO, 1998 F1'52011FE L TORKITERZFLHTERE. http://www.caiso.com/Pages/DocumentsByGr
oup.aspx?GrouplD=14A16A8D-396A-4F2A-A9F9-2309FEEFC1B5
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*1 AT : The story of ERCOT. THE STEERING COMMITTEE OF CITIES SERVED BY ONCOR & THE TEXAS COALITION FOR AFFORDABLE POWER, 20115F28.
http://tcaptx.com/downloads/THE-STORY-OF-ERCOT.pdf
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*1 HFT @ CAISO. Annual report on market issues and performance, 19994, p.1-7. https://www.caiso.com/Documents/Chapter1 1998AnnualReport Marketlssu
esandPerformance.pdf

*2 HFT : CAISO. Annual report on market issues and performance, 20014, p.10, http://www.caiso.com/Documents/1999-2000AnnualReportonMarketlssuesan
dPerformance.pdf
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*1 AT : Annual report on market issues and performance, CAISO. 19985 -20114E. http://www.caiso.com/Pages/DocumentsByGroup.aspx?GrouplD=14A16A8
D-396A-4F2A-A9F9-2309FEEFC1B5

*2 AT : Transitioning the California Market from a Zonal to a Nodal Framework, IEEE PSCE. 2004, https://eccointl.com/~eccointl/downloads/Transitioning-th
e-California-Market-from-a-Zonal-to-a-Nodal-Framework%20An-Operational-Perspecitve.pdf

*3 AT : CAISOADETYYJHAZE., 20234E108
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*1 AT © The story of ERCOT, THE STEERING COMMITTEE OF CITIES SERVED BY ONCOR & THE TEXAS COALITION FOR AFFORDABLE POWER, 2011528 http:/
/tcaptx.com/downloads/THE-STORY-OF-ERCOT.pdf

*2 HFT : Market Oversight Division Public Utility Commission of Texas. 2002 Annual Report on The ERCOT Wholesale Market, 200357 A https://ftp.puc.texas.g
ov/public/puct-info/industry/electric/reports/ERCOT annual reports/2002annualreport.pdf

*3 HFfF : ERCOTADETYUYJFAE., 20235108
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s |+ REEEEHENCAIBEICAY, REUY-REHHICEATERLSIER,

BRITF | o ST ORFEMOREF BRI RMSESNEY. REELLT5 T CHL GREN VY
- HEE T4 52BN TERLSICHT,
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N5 |BEEY AT AOKIBRAREEN KDON, ZNICHESITAM BRSNS,

POTOMAC ECONOMICS, LTD., 2011 STATE OF THE MARKET REPORT FOR THE ERCOT WHOLESALE ELECTRICITY 201246 B | https://ftp.puc.texas.gov/p

ublic/puct-info/industry/electric/reports/ERCOT annual reports/2011annualreport.pdf
The story of ERCOT, THE STEERING COMMITTEE OF CITIES SERVED BY ONCOR & THE TEXAS COALITION FOR AFFORDABLE POWER, 2011528 http:/

*1 AR

*2 HFT
/tcaptx.com/downloads/THE-STORY-OF-ERCOT.pdf
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*1 AT © Energy Policy. Fighting the wrong battle? A critical assessment of arguments against nodal electricity prices in the European debate, 2022998, _https:
//www.sciencedirect.com/science/article/pii/S0301421522004396#bib40

*2 HFf  European Commission, Nodal pricing in the European Internal Electricity Market, 20204 . p.6. https://publications.jrc.ec.europa.eu/repository/bitstrea
m/JRC119977/kjna30155enn.pdf

*3 AT © ENTSO-E, Vision on Market Design and System Operation towards 2030, 20194, https://vision2030.entsoe.eu/wp-content/uploads/2019/11/entsoe_f

p_vision 2030 web.pdf ) ) )
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*1 AT : Energy Policy. Fighting the wrong battle? A critical assessment of arguments against nodal electricity prices in the European debate, 202249 A | https:
//www.sciencedirect.com/science/article/pii/S0301421522004396#bib40

*2 JRC : RMEZESHFERAREYY~, *3EFET : IRNF-BHEZEB, *4 EDF : JIVABHE. *5 Eurelectric : BUNEREEEEA
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J=FIHEICEWVWT, FirmEEBZHNZBELCRER 2 HSEEEF (L TZOR
El&%&E7Td3THADFTRTHS

B REDFTR (Financial Transmission Right) OfEfEAE. % — FTROFFMEREHICEE I 35m3 —
ETENHENEDONTZ1996F FI#2(C/\-/\—FRKZFWilliam
W. HogantE +5(C &> THREIN R XA EREE o TS,

B /-AINEICBWNT, S EDLMPIE THEEDTHNBT=0. : | TRANSMESON €ArACITY REERVAT
M- REE DEEISODIMAL BZ (BIELT, BRI S | bt
AB'$10/MWh. EZE(IH SBH$30/MWhDIES . 2580 : R
$20/MWhIZISODIX A L 1B) o

B [ERXOF T M/ -MAEOZELRCLBISODINAZ
Congestion Rental (ISON—KRIICTEN2HE) LFFA TS,

B OREHNRETRZEISONTEYEMEZ TLEIH. COTEYE
ZFirmXEZ2# (Firm Transmission Service. Firm Point-
to- Point3%) ZBLCEMBEZIHHOEEEE(CHLTE

L. BHRECLITIGMIEOEEIVAIAYIETENEL)
3% ENEANGNT, CDETT 2EHEADFTROBEZ THEE
EZZ6N3,

*1 AT © Harvard University Center for Business and Government John F. Kennedy School of Government, TRANSMISSION CAPACITY RESERVATIONS AND TRA
NSMISSION CONGESTION CONTRACTS. 199646 B . https://scholar.harvard.edu/whogan/files/tccoptr3.pdf

*2 HFT : Harvard University Center for Business and Government John F. Kennedy School of Government. FINANCIAL TRANSMISSION RIGHT FORMULATIONS,
200243 A http://www.Impmarketdesign.com/papers/FTR_Formulations_033102.pdf

*3 Firm Point-to-Point : F&E A& FHEM THEMZIERE IR, 2B HOBENEEXETILHOZNAREEZIET, FIrmTIIRMREMNRELGAETERMRESEXIOIL
HERTHRENTTHNS,
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FTRIEA-IY3V%&ELTHHRICGEN FIEELREREMTHY. FIrmEBIEDSS L
BHEXEBEOEHOEF EHETHFOZLICEYMIEAYIDRIEETHS

«  FTROELZBHRIIZL. Firm Transmission Service¥Firm Point-to-PointZ
DRMEIEDITILVEZ T ANSZHEZITOTVNSEEER(CTL. BHEE
FTRO B HY EFDILVWRLEITIZETHS,
o ZOH. EBROIRIF-EHEN EERFmEEZINE—RLTWRIEEIC
(E. FTRICKUH R B CE LB RMER S OMIEAYI NI BETH B,

« FTRIEZHLETEFMBE M (Financial Instrument) THY., ¥IERLIXE
DEHOEK (HEF]) TREWED, A-T7Y3avEBLTERICTEENAIEE
FTREEXEDBERME THd,
« FTRERERBLTVWTEFImMmEBEMTEINEIDIITIIEL EXRBEOER
HNELBDIFTERL,

« ARR (Auction Revenue Rights) (3. FIZ1EFirm Transmission
ServiceDENEITO>TVBREEB T RICHRICEY B TONBIEFITH
U, FEFTRA-7Y3Y (REVARFTRA-IY3IVEEINEL) Ho0
ARRDBEE & IRAZEZBIENTED,
FTREDIEL ARR[Z, FTRA- 7/3/(CCFTR/\4<E_J ECHB,
« FTREBEEREZFEAVTEEOFIMEEZBZHNICFLTEYE TGN
. ARRIEA-% /3/7%0)142)\%)? BELTWBEHFRSAEICHLTE
ZYHTBN B,

*1 HFT : PJM, History and Evolution of Financial Transmission Rights in PJM, 2020518, https://www.pjm.com/-/media/committees-groups/task-forces/afmtf/
2020/20200113/20200113-item-04-history-and-evolution-of-ftrs-in-pjm.ashx

*2 HFf ¢ PJM. PJM ARR and FTR Market, 201612 8. https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-optimization-
wkshp/financial-transmission-rights.ashx
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PIMDEERDEHAEEL LT, Self-Supplyt HHMEZHDE &S X HIE£ED7EIIEE
HHTEY., FIrmEBZHIOH U CREMEIEZILAWEIFTROBEEIIEETHS

B PIMTIE, FTRD -INHIICEVWTHEREELERELTAT
A2 TW\3,

> INGEEEE (Load Servers) %, HEHFRELBHL — PJIM Market ReportlCEREERDEZWFEEDEISE —

EHEFBH

> BB THEURLICEMAEE YL EC T 578

> PERXBEELERIC, REIMTRBMEA YD OEE
EHIRSMECIRHET S

B PJMIE. FTRORBEICLE 2T, I TREINDZEOFTRA
TR ELEENEN, FARFICHRIITEEDTHRI L 2
EET A-TY3VDNEETTI, £ FTROMIEL, BTE ™
BORMAEICI-THEINS,

B FTRA-7V3IVEER, BRELEBGFEINTVNEA, ZOA-
73V (CRITEDEREE TS A RHoNTVREBELT,
MIGEORANMERPRFENMET RE. SIEDOAFHEERED
2REZITVS (ERMERILREMCLBURTICEISINGL T prerage
B, ZORDYARRIMT ESNEWNESD., M B (CHIHATEET
WA=V ZIBWCITKRENHB)

Spot Mrke
27.7% 72.3%
26.7% 73.3%
23.9% 76.1%
29.3% 70.7%
26.7% 73.3%
25.0% 75.0%
23.2% 76.8%
26.6% 73.4%
20.2% 79.8%
17.0% 83.0%
20.2% 79.8%
24.2% 75.8%

*1 HFT : PJM, ARR/FTR Advanced 2021 (Online Training). 2021583 A https://videos.pjm.com/media/ARR+FTR+Advanced+2021/1 quqg2s119/57735481

*2 AT : PJIM FTR Group. Financial Transmission Rights Market Review, 2020F4 8 | https://www.pjm.com/-/media/library/reports-notices/special-

reports/2020/ftr-market-review-whitepaper.ashx
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RN REELTVEWT-ATE, Mt IOLMPIERIUEL Y, FTRICKBUXA FEL

@AY OEHF (1/72)

BHRLDSZE
(T—=2A1 : GenAlXFEEBASelf-Supplyx X i)

GEN A

100 MW

-FEE=100MW
-LMP=$80/MWh

-2 EE=100MW

A HEIAF=$50 [FTROUXA] -LMP=$80/MWh
[GenADZ(FEY] FTR MW*(Bitt )R DLMP-Ath R DLMP) [LoadBDZIAL)
AHLEDIMPRE R 100MW*($80-$80) = $0 éﬁ?&%ﬁ?ﬁo
$80*100MW = 38,000 [LoadB%E &= - DAEEHE ]

GenAXEBIAMEKESE

$50*100MW = $5,000

o SEMNRAELTVWERWNSE. M OLMPEREICEL Y, GenA&LoadBEIDFTRICKBUNA (X$0& 43,
+ LoadB ($100MW) %&=I-60DEFHERL. GenADFKE B IAE[EIHk$5,000CH 3,

*1 HFT : PJM, History and Evolution of Financial Transmission Rights in PJM, 2020518 https://www.pjm.com/-/media/committees-groups/task-forces/afmtf/
2020/20200113/20200113-item-04-history-and-evolution-of-ftrs-in-pjm.ashx

*2 FTR Obligation : FTROFEFEM1DTHY  BMREH BMOERIEHFZE L BN E A RO RITI H E R ERF D, $A RO RDSGE TEX HELECTELFTR
Optiont FE(EN21EREEEFEET BM . —MRAYICFTR Obligation(CLERNSIETES | ATHh N3,
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BHAIARELTVNET-ATIE. ﬁﬁbfb\%FTRh“iﬁs%ﬁﬁr’ﬁlc‘:Iﬂl}‘ﬂ)i%'é“ICIZEUFTR(DlW

AZZITHBZEDTE, ISODHENIESD

BHEHYDGE
(=22 : GenAldFEN0)

Due to transmission constraint
s dispatched down to 0 MW

FTR Obligation 100MW%{®H&

H1E] : A 100 MW
- =0MW -ZEE=100MW
-LMP=$30/MWh [FTROUXA] -LMP=$80/MWh
(GenADZIERY]  FTR MW*(BHh S (DLMP-AE S (DLMP) [LoadBOX$4]
$307OMW = 30 100MW*($80-$30) = $5,000 S80T00Nw
[LoadBZ S =D EFHER] . Aw%éjm“;)MW(DTU)
_ en A ()N
$8,000 + 0 - $5,000 = $3,000 100MWA 38 & 1 583E

o SEMEFA (T, GenAIZFEEILAELKIISOICKYIES

éné (Hjj]OMW)

. ZOHAE. 1%7§LTL\%)FTR73‘¢5%E73_]J?KHL (A—B)
U)i% (CFEY. FTR MW*(CEHME#E 2 LMP-IE B M =
LMP)%&2(FERBZENTEB,

o EFET-ATIL. LoadBZimzd=DEETERG
LoadBD X AL\, GenADZ(FERY . FTROIX A DS
$3,000&7%5%,

CHES1I T

T4 TELTEREET B

BMHYDSE
(7-23 : GenAl3iES Cﬁb?% =% E )

Is self-scheduled to
produce 100 MW

FTR Obligation 1T00MWZ%{RH LOAD
jj_l-I:lT_l : A—B "“"'f‘_x‘j/': "";l,f’] /

[FTROIRA) - ZEE=100MW
-LMP=$80/MWh

- HA=100MW
"LMP=$TO/MWh  cre MW (BHE & (DLMP-AHE S DLMP)

-FEBIAR=$50
[GenADE(TRY] 100MW*($80-$10) = $7,000 (LoadBmsehn]
$10*100MW [LoadBZ w1z & EHER] - $8,000
= $1.000 GerAREIAMREBE

$50*100MW = $5,000

o CEMERAICHEL., GenAIFEEILEWELIISOICLYIES
N3N, EBESICREDIRBEER (HH100MW)

« ZDHAE. FTROYWAEEOBNE—A T, LoadBZ=d
=HDOEFERLS500085Y, T-22 CEHMEICKY
GenAZHEILAEWESICRESHE) LHANIAMEL
AT

o ZOTt. FTRICKYEZEE DAY IR L FRF(C
ISODIEFICRSI VI TATNEENBZLICH S,

*1 AT : PJIM FTR Group. Financial Transmission Rights Market Review, 202054 8 . https://www.pjm.com/-/media/library/reports-notices/special-reports/2020/

ftr-market-review-whitepaper.ashx
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HIGICHBIFRVAIAYIDERRICHEWT, IMEFTRIZFEBIICHEEELTWNE—AT. &b
BIXRICELRWind FTREODRFHCOWTGERRBNITHNTNS

B 2023F1BICKEIRINF-BEN-TL-RERDPRITULREECLEE. ARANAZORBEENZEF—CDOREFTICES
T FTRIZMIBZBICBITRURAIAYI DER S ICEWVTHRRICHEEBEL TWBEIRATNE,

B —5 T EROFTREZHAENZEDLLEWFTR (Fixed-Volume FTR) THY. BAOHWEBIT IR NEEEZDHIRER
[CEBLTHEST . FILBFTROFZEDVETHIEHREL TS,

> RIEFTICWind FTREMEENZEAEANMRIBEINTEY BIRICELLIFTROZ D ED SN TS,

—FEYAMCHIZRERIM () EWind FIROZIREE (H) -

A5 A 5T i |
Basis ($/MWh) f—— 1 N = . S
i . ' i
d MSO S IZO Wind FTR s
MISO M <
d - La SrRaL PR ;
- 0
)
-10
ERCOT ERCOT '—20 ~'~: 'fﬁ%(i;@l)\ {E%(Zﬁ}ﬁ@\ e 'fﬁi—%‘iﬂﬁ’)\
-30 3 , ; . :
! I ==

*1 HFT : Department of Energy Berkeley Lab. Rethinking the Role of Financial Transmission Rights in Wind-Rich Electricity Markets in the Central U.S.. 202341
H. https://emp.lbl.gov/news/rethinking-role-financial-transmission-rights
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J=FIVHIBITICHIT, ERPXBEOBERFIZITIBICERIZERLLL T, 5]
FARPEmRAFIEEING

B/ -YIEINEASNGE, RO TSBEEOEEAYIICHT2LBEUNETEIENBEIN, SRIXEEDE
BENKRESKEATEIEN D, HOIHTCHEYBERMANXBEDR NV ELRS,

B/ -YIHEBCEALTWAKEDEFIZEER S, FCING| 4, Bmiket. ERARBEAY-L, AFEEI YT
7‘0)§E)§\(:’JL\T-I-ﬁ(:’fﬁ?féﬁi_c‘:b“z\gt735
SRR BEDOH ERTOER S ()

o WARBMEEADAYIDZ-ANEEBIENS, FTROEGE | EE 2R EELSN (SRSEEE)

s ECIASEBIED, G RHIIE L. RBEOR EEBBLETXORINVEL B3,

o J=FIVEICEVTIE, IRITOME 4 OERIRISHRLULEMREND. RO S OEEZAYY
TEBL5LEMOBEANKHONS,

« FROBIXFAEEAZREZ. BHE-IVKFREOBREFREFCLOLLERY. BIRHAE
BEEZEELEEROEANKDHOND,

Dnl:l

« TRIADEBEOES INERLL, A-TYIVIRANKIEITIBINS B ENBESIND . A-TY3

B A EAF L YIRADERY BN D WTEBSH TREN BE LB,

TWEE YT EEAIEBELIRINA-E5| LUz RfE R Clddhdh, MigEEZ2 T EETEENDI TR
N }b;?x@m? EL\ (FTR ObligationZ§) L[ BMMDLMPIEEKAL L TR <BBRIREMEN $H BT, FTRHLMP
FICLBIMFEN RO L TAESBEEER LB BBV EEZISNS*,

*1 AT : CAISORUERCOTADE YUV EAE., 20235E108
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J-FIVEEERALEFSE. BEFEICSVWTREMNZHNEDORAVZFDITHERIELD
BCEDMEEINS-8H, KERISO/RTOICHIFZBEDERELZRAELS

J=FNVHINREAEMEZNECER P ECHI 5im IR

INETOHR

HALHENS

26

- MHERR (J-FIE) ZBALLSE. FERENRML

FUHDIHIEINBZURIEZZEEL. REIEH TOZNELR

bITENEZLND,

> BRICEWTE, EANSORRIRZEZITO>TNRIED B,
REENZHEDZICLIFELIRETNEEZILND,

« —AT., REMENZHNENEZR. Self-scheduleTO AL E

DEEINLBRICIE., TS OBSE LA B RIREEN HBIEN 5,
— 12 E(CSelf-schedule ATLEDEIGZRDZHDI-ILEE
HBEITODEEHBEEZIBND,

WO /- IVEIOEAICHEWRIBHEN 2N E G

EDIREZLTBD,
GAEAR]
« KEZISO/RTOICHIFS, /-H I HIZBAREZTO,
REAERNZHEDHR
o J=FIHIOBAN[CHSRBENEZHENDTE
E=F:

miZFEERDE AF miFEERDE AR
/\/ /\/ BETH
e BB
Lo 2
£5 o, s
a5 st s £

wWmQ  REENZNECREEESASHEER

FNFES B0
[REARZA]
- REIBWZNENZEEZSZI5HE., RHFOD
ABEERREE =

Mm@ : Self-schedule ATLEDHIE S C (%5 HNH

(STFTET BN,

[FRERNA]

« KERISO/RTOTHSelf-schedule AFLDENE

+ Self-schedule AFLWEUZER P, ZNICHTT B,
miZHRADEFEEDEHEE &
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REAEXIZHE (T, ECMORFIEREN EDBHIEICEDIZTREINTEY, /-5
DEA [CHESBA EVHOTEE TETLVEL

BEANTILY

s J=FIVEIDEAFTE T, HETZHIRBEE B, MOB BT IRBEOERE,
)= I DA [ZfE REREEERSNEL, (CAISO)
Eﬁg@ﬁﬁfgm o - HIDEA LB EEIEN LU BAOTEHEE TETVWENS, B0 S (IR
B (CPUC) N'EHIHETHREMION, THBADERICLIZFENKEL, (CAISO)

o
bkl e 2 o CPUCHESDBHIE EL T, IOUAREAZRESTEI DR ZR$HBIRP-LTPPY, LSEARIAMIAH

G RN IR EROREERDBRPSE VS HIEN BT, (CAISO)
FETB.

Self-schedule AfLIE. 228 L. ZEiFE LOFIHNNHEH5EEHE. WBLEIEDNFEET S,

i 1=1E)
Se|f_schedu|el$l_,% ° SGlf'SCthU'G)\*UI\ %%%ﬁﬁhw-&lz\i’%é\%\ ﬁﬁ*%i%ﬁi b)\*L?%’f‘/t‘/?'fj\h‘\’)‘Eb\Z

OEIEE B s UIB AR BY . ZNSICRLTETIOT T A0R| S FFE V- miS R 0T E(Z LYY

FEI BN,

A TTHhNTWA,
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CAISOT(E. /=F IVHEIEA I THEX ZHICFHRSENG | (L. DWRE DI ZFREKRE
BEEBRSNE, X, HIHETOIGIEL/ -5 IVFIEARISIENIERICHSE—H T,
EFE TEHHTOFTRAICIYERSNBDMERICHS
)= WHIEATROBRZNEOHS (KECAISO) *

B AQUTAIZTMDInvestor Owned Utilities (I0U*2) [Z&2. HHXZH (RAHAAKE) TORZE=ZEEL. /-YILHEHIOEA
BIEREEH. REBEEFIRLSNEL,

B i COEAZEL2009FED,) - )V HIE A L& TCIEIMER (CHZ—A T, 2017FELUE TR AMERIZH S, 2022F Tl
—EBOIOUICHWNT, BB R E I 3HICTHIZ TOTIINMTONTEY, ZOFERBEZINVITALEITND,

—AITAWZTMDIOUICHEFTEEFEZRDENEAZEDHR —

140 | -9 IEIBIT
120 200948 ~ = IS TOES]

2= 100 R (RATARKE)
5
= BAAREIRLE— (RPSH)
e 60
" T-ITRL-VaVEE (QF)
R 40
e s BABEIRILY- (QF)

0 DWR (Department of Water

Resources) ¢&MEHg*5

2
2
*1 AT CPUC, 2022 CALIFORNIA ELECTRIC AND GAS UTILITY COSTS REPORT 2023354)% p.30-35. https://www.cpuc.ca.gov/-/media/cpuc-website/divisions/
office-of-governmental-affairs-division/reports/2023/2022-ab-67-report.pdf

Q2 BERANDENRIGZITIEEETHY., HUITANZT7IN T34 (Pacific Gas and Electric, San Diego Gas and Electric, Southern California Edison) HFE7EY 3,
*3 RPS (Renewable Portfolio Standard) : IOU(C?C\TL,\ /‘ﬁ—f*77rU7T(D’3B—E%Ué‘ﬂ)ﬁl*%-@ﬁ@ﬁf%féﬁ?&)é%%

*4 QF (Qualifying Facilities) : ESICEIE, —E2OBEHEANIOUICH L THRBFFONTVWERKER

*5 AUTAIZT M D2000FERMBEOIRILF - f"f%EU)EﬂLThe California Department of Water Resources (7JU77rJI/ TIAKERR) EREALRIAZEKN
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AUITAIZTHICENT, EL10FEUEORIBOEIZHEDFERZTIRIFIELLT
IQOUARHRSESHE D ERR ZRHBIRP-LTPPY, LSEARIINGHEIREROHEEE
SR$HBRPSHTFETET S

m /-YIEIOEANCLZRABNZHNENDRZEFFE TCETOVRVNA EMNZHNEDZTMORHIEEE (CPUC) H'E
HEHELLYERBAHIONTVNIEDTHY ., TIHADERICIBEZENKE, *2

%Eﬁ%%% B’gﬁ% I D fgg 249 HARS 16 E 1. B2

- [BNIRBANGHEBRBEFORER
« [BIZE]IOU=DRBNLBIAEF ZOTMmEFL BN LIZHIETHY,
IOV (3 bR CREFFETBEIZCPUCICIR I LA ZR (T3,

Renewable Portfolio - [BEN)ENGBEA IR -DFERZR
CPUC . o [BIE]2030FFTCICIRFEEBEHEDS0% A L EBAERTEETIRILF -

FI(2104F

IRP-LTPP*2 Proceeding | FR%E (FF L LV EER)

(Mo | Sandard (RPS) BE | EW10~25F CES LS, LSEHOBBE B0, EBNABATEIAL
G E9) 9 - EHBORA LTI IO
- [BEM]ERKRU AR TORERFEDHER
Resource Adequacy e BE1E « [BEZE]RA Program(IEDE, £ TOLSERERADE-IHE, kU
(RA) Program (BE1HNA) BECHEVNTUI15%DN-IVEEHEEEL LT LTHARER
A (FEEEZOICEDIEHER) 95,
- N * RA Program [ZEW\T, LSE OFETRBHELHZE. CAISO &
CAISO | Backstop Procurement A~ LSEICAAho T EETIEL. Z0BAE LSE [CE1Y4T3,

*1 HFf : NARUC. REGULATORY AND MARKET GUIDELINES ON KEY INSIGHTS AND CONSIDERATIONS OF PRIORITY AREAS FOR RENEWABLE INTEGRATION IN |
NDIA. 2020418 . https://india-re-navigator.com/public/uploads/1579694677-Regulatory%20and%20market%20guidelines%20for%20RE%20in%20ind

ia-USAID%20and%20MoP%20India.pdf
*2 IRP-LTPP : Integrated Resource Plan and Long Term Procurement Plan
*310U (Investor Owned Utilities) : LSEDS5, HERFABED NI EEE
*4 LSE (Load Serving Entity) : 7JUT-5-P/NFEREEEZD. BERNOBENRFTOERIEEBERHOER
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AVITANZTH TOREABITEZHIC{RBIRP-LTPP, RPSEDFHIE(IMDEH BEik%E =
(7. 2000 FEETEICHRIBINTEEDTHY., 2010 ER CTIIREIZZHVO;ME T (CEHEVTHIS

M| OEEHEIOTNS

R

AR

iSinlobing”

358 F DR 4R LART

2000 — T

DT fEi AR
(J-V#IIcEZHI5ER)

2009 | E—————

-9 WEIND#ITHE
v

FERCH'1978FICHIE LI AREEMRHIEERE (PURPA) [CEDE, IOU
FEECREINEREFEENSOENBEAZEL DTN,

EEHMEOZRECEVIOUD I E2HNE L= &6, MM (E2001E(C,

AUIAIZTMAKERFE (DWR) HlOUICRHYEH%FEEL. DWRE

IOUfEI COREREZNZITOZLZFFRILE,

> BHEHKZEZT. NESEBHYBEREBHINTVWSIENDHE
FEICRBEHI O EAEEDTE,

2002 (CAYTAZT M D Renewable Portfolio Standard (RPS) W'l E &
N, CPUCIZIRHI DB AICBERIBEEIRI T -DFAEEZ DT,
2004 &Y, CPUCICKYIRP-LTPP ProceedingiMBatA SN T,

2006 F &Y, BHEHEORRICEREL L TEION, IOUICK 21 ka5 5ZE
EDTEEEHET B8, CPUCICKYRA Programh' RSN T,

IOUIF2010FEAIC. DWREDZEHIPIPR-LTPP, PURPAIZE DKRHAZZHIN
w1 LTV, mIZEE|DEIEZE5H TN,

BIXOEM, NEERHHZOHRFILKICKIY, REFZHICTUNEEDER
BHGERENELTNS,

*1 HFf : NARUC. REGULATORY AND MARKET GUIDELINES ON KEY INSIGHTS AND CONSIDERATIONS OF PRIORITY AREAS FOR RENEWABLE INTEGRATION IN |
NDIA. 202041 8. https://india-re-navigator.com/public/uploads/1579694677-Regulatory%20and%20market%20guidelines%20for%20RE%20in%20ind

ia-USAID%20and%20MoP%20India.pdf
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ia-USAID%20and%20MoP%20India.pdf

*2 AT ¢ PIM, Manual 11, 20235F58 . p.42-43, https://www.pjm.com/-/media/documents/manuals/m11.ashx

*3 AT PIM. Market Settlements - Advanced. 2017558 p.26. https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/advanced/
energy-and-transactions-billing-examples.ashx
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*3 AMLBFIORIRT B3, HBREOERT-FO12THY, 159D NHEELX R BEEENMETIZE0,
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0ads/2018/07/OrvisAggarwal-WholesaleMarketsFlexibility-June2018.pdf
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0ads/2018/07/OrvisAggarwal-WholesaleMarketsFlexibility-June2018.pdf
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*1 HFT : Monitoring Analytics, PJM State of the Market — 2022 Volume Il , 202353 8 p.147. https://www.monitoringanalytics.com/reports/PJM State of the
Market/2022/2022-som-pjm-vol2.pdf

*2 AT : PIM, PJM Markets Gateway User Guide, 2023518 p.52. https://pjm.com/~/media/etools/markets-gateway/markets-gateway-user-guide.ashx
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*1 AT © Frontier economics, Generator Nodal Pricing — a review of theory and practical application . 200854 8. https://www.aemc.gov.au/sites/default/files/c
ontent/8e474690-be29-408d-93a5-8d5e7b4601df/Frontier-Economics-Generator-Nodal-Pricing-Review-of-a-Report-by-Frontier-Economics.pdf

*2 T © MISO. MISO VALUE PROPOSITION 2022 OVERVIEW, 2023%3 A https://cdn.misoenergy.org/2022%20Value%20Proposition%20Annual%20View%20-
%20Detailed%20Report628393.pdf
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*1 AT : CAISO. Draft Final Proposal Renewable Integration: Market and Product Review Phase 1, 20115118 p.16. http://www.caiso.com/Documents/DraftFinal
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Curtailment for the rest

The curtailment and negative prices roiling California and Pacific
Northwest markets are likely to resolve with warmer, drier weather, said
Michael Goggin, research director for the American Wind Energy

Association.

BITEEAREALANT RERE
cxpanding ranamision capacty AL H BRSNS R ELT

output of any type — wind, solar, or hydro — can be moved to where

power is needed,” Goggin said. L\éiﬁ’:ﬁ/\w HE&E?%: t bi‘E/HH E/‘j l: Eg e:
HBARBN TS,

Much Western transmission capacity goes unused because bilateral
contracts between power producers and buyers, which are the bulk of
western energy transactions, require that lines be kept open, Goggin said.
Contracts also bypass the price signals that streamline markets’

competitive bidding.

There has been some curtailment and negative pricing in the western

parts of the PJM, SPP, and Electric Reliability Council of Texas (ERCOT) PJ M S P P E RC OT‘@‘I L%g;ﬂﬁ% 7]" ‘:

markets, Goggin said. But, as detailed in the most recent wind market ; U 7 41_ Z -E‘ 0) A Lb * ‘ - -
ozl

report from Lawrence Berkeley National Laboratory (LBNL), it has 7,)‘\ q ﬂ B 73\ l— f{ﬁ*_?l’\ 5 * IIIE hlm -

dropped significantly with the addition of transmission capacity, he =D °

added.

I I

*1 HFT ¢ Industry Dive, Prognosis negative: How California is dealing with below-zero power market prices, 201745 https://www.utilitydive.com/news/progn
osis-negative-how-california-is-dealing-with-below-zero-power-market/442130/
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RPS (Renewable Portfolio Standard)
-  FEHEIEL (Renewable Electricity
Production Tax Credit)
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Investment Tax Credit; ITC)
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*1 AT © NYISO. Market Issues Working Group. 201957 B https://www.nyiso.com/documents/20142/7575688/7 15 2019 Reserves for Resource Flexibility Fl
NAL.pdf/60a62b16-895¢c-9185-9ba5-d3538da9e10b

*2 HFT : NYISO. A Report by the New York Independent System Operator, 202158A .
https://www.nyiso.com/documents/20142/24130223/Grid%20Services%20from%20Renewable%20Generators%20Study.pdf/b47e9923-c2bd-faab-e81d

-29300dd56df2

75

© 2023. For information, contact Deloitte Tohmatsu Group.


https://www.nyiso.com/documents/20142/7575688/7_15_2019_Reserves_for_Resource_Flexibility_FINAL.pdf/60a62b16-895c-9185-9ba5-d3538da9e10b
https://www.nyiso.com/documents/20142/24130223/Grid%20Services%20from%20Renewable%20Generators%20Study.pdf/b47e9923-c2bd-faa6-e81d-29300dd56df2

PIMEBIXHAFHOREXEEZZEBLCRAEDEREERLTVSE, SURENICE
HERIGIZH. BIXENEOFAREZSHAIBEEZTOTVS

B PIME2021FEIFRC. BIRHNEOTNERMZ2EOLERENEOTFHEDEBZERISAEHELT,
Synchronized Reserve, Non-Synchronized Reserve, Secondary ReserveZii:EL TS 7,

B PIMAETZBEDERET - FEECFRAETINEEFHIIILT, BIRHAZEOFRBEDOM LICESH, SYLRENLE
HHERRICEHTNST2,

—AEAOOELE (PIM) —

BIRFRRRECIGULIRES

NERCIZHITS : . Non-Spinning Supplemental
44E Frequency Response | Regulating Response Spinning Reserve Reserve Reserve

Primary Reserve

PJ%A%\:O) Primary Frequency Regulation Secondary Reserve
i Response Synchronized Non-Synchronized

Reserve Reserve
HERD UTII1Lh5%EED

FARAVA R TE (730 BIAMIBET IV LhigE R U GRE

513079

*1 HFT : PJIM, Reliability in PJM: Today and Tomorrow, 202183 8. p.11. https://pjm.com/-/media/library/reports-notices/special-reports/2021/20210311-reliab
ility-in-pjm-today-and-tomorrow.ashx

*2 HFT : NYISO. Market Issues Working Group. 2019578 p.13. https://www.nyiso.com/documents/20142/7575688/7 15 2019 Reserves for Resource Flexib
ility FINAL.pdf/60a62b16-895c-9185-9ba5-d3538da9e10b
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*1 PR : CAISO. Technical Bulletin MARKET OPTIMIZATION DETAILS. 200946 A8 . http://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.

pdf
*2 HFT @ CAISO. Business Practice Manual for Market Operations, 2022F9A . p.308-312, https://bpmcm.caiso.com/BPM%20Document%20Library/Market%20

Operations/BPM for Market%200perations V84 Redline.pdf
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*1 HFT © Electric Power Systems Research, Enhancing electricity market flexibility by deploying ancillary services for flexible ramping product procurement,
20214, https://bpb-us-el.wpmucdn.com/blogs.gwu.edu/dist/f/1618/files/2019/02/)43.pdf
QR TETH1DAVEI=NVEIZY AV T B TOCADIEFEICL> TR KB, RTUC (Real time unit commitment) TET+11ETM154%., RTD (Real time unit dispatch) Tl
T+1ETO57 % TH S
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TV ADIRE([CHICT BI-HDREHTH B,

B Non-Spinning Reserve DFEIRE (4. i

BEIFHFEOPV- BAREDOFEMEPEREE. FEOFAEPERERE. EERT

BEICHIET 3L LTNon-Spinning ReserveZfE{RL T

<o

EEHEICEIVWTREIND,
= 5 BIRFRERZE[CHIG
—REHOEHE (ERCOT) ChEEE
NERCIZH(TS : _— Non-Spinning Supplemental
44 Frequency Response | Regulating Response Spinning Reserve Reserve Reserve
- Regulation
ERCOTTCD Primary Frequency UP/DOWN Response Reserve Non-Spinning FE550)
R Response - Fast-Responding | Service Reserve Service =i
Regulation Service
RO | mRmmEEsl | BATYYIU-HHEELTEE (E#BL)
g2 2N :NYAVS AN E AN AY VIV -mimER pE EFTRS

*1 AT © ERCOT, 2022 ERCOT Methodologies for Determining Minimum Ancillary Service Requirements, 20215128 p.3-24-26. https://www.ercot.com/files/d
0cs/2021/12/02/18 2022 ERCOT Methodologies for Determining Minimum_AS Requirements.pdf
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RETE. BREEZRAVEIXRFIPEEFIRZ0REZLYESD. FliHODIE
FEREIRICEZ B Dynamic Reserve Setting70J 17 h2RAALT:

B ZEEWONational Grid ESOT(J. Dynamic Reserve Setting70J17 b%2021558 SYFEALTE,

B Dynamic Reserve Sett|ng7°EI IJIIMI EHFEBEERAVTREA FRRE. BATRRE. FEFARE XBEEOD
RENEVOEAEREZEENML. IBRCFRNDOLEZEELZLVIERCRIEESEHETH S,

B JI-A1OBLEEINTE T U, 2023F6 B IRIEFXTI-A20 BRSO R ERRE(CH B2,
B ATOVIVREAILKY, FlieHOFRZEEFIITI00MWHIRIB BRI ENTES,

B FRAOVESZERECRBEEIILT BRELT (FRAEHERITZLHO) ILRRRHIEZREADEREFENRY., X
AR ERFHENEERT DN GLLILHBENRIRIF-OE N IIFHIZEEETE2L LTS,

Dynamic Reserve Setting®Di& A

e S « FleOHEREDKER L
K5I T RIERE

Pl | Lo . FBELT N BENURS
|| ERIAAE s | N BERCER
© RERORE) BHFBLBTREME | | nzze || « BETEIANE-OLND
ROERT % B8

*1 AT : National Grid ESO. Innovation Annual Summary, 202388 BB, p.26-28. https:;//www.nationalgrideso.com/document/285241/download

*2 AT © National Grid ESO. Dynamic Reserve Setting innovation project seeks to reduce balancing costs, 202358 A | https://www.nationalgrideso.com/news/d
ynamic-reserve-setting-innovation-project-seeks-reduce-balancing-costs
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Sra i 2 55 Fie DFERO M, BEUNATREIRZ A LR

IVf“J'E‘lI ERDFE
SALCHITBRRABICISLTNS

EHRBEBICLS T, BERIEEIXRIVF-KE

2N TVNBH, ZOOEB IR FRIERZE (S IG U F 1% /1 [FaFRR. mFRR

B FMMYBERNOHMGAETSH CE320FEANE
BDTTYRTA-LGCC (Grid Control Cooperation) T3t

TH3, FMYBERTIZ4DDTSON H AN, £2TOTSOH H
FLERLTWNS,
B LIEBICTSORDENERAIVNT VI AZRIESBEHOTIVRNIA—LTHBIGCC (International GCC) M. 2021FE6H (C

ERKICERIIENT. FMYEILSHET BRI K24 E (500TSO) MIGCCICHNEELTHY ., BIXRFRIEEEESHI-THEA
EEERSREFNBLCENERBITAIE TIYNT Y AL E T A AR HL TS,

YTV ANFAE LTBR,
—ERABTISECRONSFHEOOER (FMY) - —IGCCIZHIFBTSOMDE H @ &K —
FIFTRARECNIGULF R SO (A) : BEBZOIVT | [ 150 (B) : $HABHDIIT
automatic manual aFRR activation : aFRR activation :
ENTSO-E Cgrfti?r?;(;t Frequency Frequency Replacement I ’ ,T'W t |
(LT3 Reserve Restoration | Restoration Reserve /i || | —— »
A (FCR) Reserve Reserve (RR) ‘ di’ i| f S ‘ %3 4 S
(aFRR) (MFRR) ; L]
|
Ko | Primary Secondary Minute TSORIDA YNV AHE5%
2 Control Control Reserve
Reserve Reserve IGCCIL&BZENREN HDIH5E
- - = = |GCCIZLRENRENBZNGE
SR, LBk B

blob=publicationFile&v=1

*2 HAT : ENTSO-Eiv—ANR-Y, Imbalance Netting, 2023598 B E. Imbalance Netting (entsoe.eu)

81

*1 HFf : Federal Ministry for Economic Affairs and Energy . An electricity market for Germany's energy transition, 201557 A https://www.bmwk.de/Redaktion/
EN/Downloads/weissbuch-englisch.pdf?
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HAODBEAREHENKSVEIRE RO EZEREL, RBHOEFREZR/IVMLTS
tHHERHETIDEDHD

B BIXEAZEHCNISTZHOBEAZHEOME., FEREBRIBLONZIENS, RRRZPHENERERKILT ST
HICIF. RABHOEREZRIMLIZLEAEREEI N BELLRD, ARERCELT THEIEBEITZRIVET
IO,

« BIXRFHRIY-FEOEPIEELZEAL. EFHOER GHRIRE) T =38
E (G~102[EEE) T, BIRHAFHETS,
8 ) R R () - BIXEOFROBERLICETIEMN BREES) 2EHT 3.
- - BIXEOFROERE. %Brﬁ_\ aﬁﬁ%ﬁﬁﬁﬁio)z‘fﬁ”mﬁw L. EEHBOERE
CTHEHEREEZEFURIZLICLY, AN EREZEBILT P,
- —TEERETABRMEERICHERLDD. EEROENECHABRNOEERELE T
ARTEDZSS. F-MO-ADFM1ZV )= REHRISED (T3,

)}

B R BIRFRRECHOUARZRNDOERESYBEEICITIEHICE, TROBRICOVWTEERITIHENHS,

> BIRERIRBHEORZE[CIVHEENESNRELBIIEHL. ENLERTRENZERTZLITE B
NEACREANDERMEOBRREEEXS,

> BIXRFAENBRECOVTELBNARYT(VIZITIET, ARNOEREZLVEAHRRELT S,

B BIXFAPREEFAZEFTRBOOVKMEITERISILICLY, FRREZ/NSKTEILEITEZEOND, TL[CREE
BLIERTEBWES, BIRFRRZEICHISRABHOERBILETHD,
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BALC/-Y Iz ERT35EOHNHIMEIORERTE, MEZEES 50D HKE
tR519 5 LT, KEZISO/RTODHE AIMFIDEREICOVTRERITOL

/=5 IV E RO H A NH R ikE(CRI S 5 m

INETOHM MmRACAENE
(BRORBME {5 —3) '_F?“'E’
_ i e RAD : HAMFIEEDLSICEBENTINBD,
% 5:';::; > :'ﬁ;: ‘.r;s :'n
S (AEAZ)
« KECHIBH DM OEESE
BIXERETZH T, BRIC/-FIEHEERALESEDOREK
BRMBOHE AIMFIZEEDLIICITINED,

HAEQ  BIXOHAMEIEERERHED.
= - BAC-INEEERTIEE. WAMHELDLSICER [(RENZA] )
B aontRissnErsa. o KECETBE IR HIHIOBR
?f « BIXMEEDLYD. BIXRHDIPHOELEKZIRETTIHNE
e 73{‘%50
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KEICAISOICEFZH A MB FZ DK FENEFNIMHTHY, BIREIRICOVTEM
DERERERICHEDNS

B CAISOTIEHE DINHIOERCOVTORFRIGE ., @I IATI1- I EBROHE. OB EIES (Exceptional
Dispatch) M32MN7AET. ONb@NDIBICEREIND, *123

B HAOIMHIOKRFROTHY, QOEFRESEHTH L @ODEBIAECOVNTEOLIYEISICARL,

B QOHIBRFIETICE, WIIRTI1-)VERICEIT2ELA

a0
73k

i D
N

— HOIFIEEDRN —

O F RN H

EHRER. ARFNEREZE
BL. TiSANZAALICKY, B
DEWERNSIIFIENS,
BIXERIIOVWEMBOERE
EIERICTZDN S,

- FRER, REHNEREE
BL. mBmANZIALIZKYTILT
AT I1- IV EBROEIREEREL
W3,

s WIVIRTI1-IVERDELLE
BIEAIZ RERUL AT IV T 1Mt
VTV,

@ENIATI1-VEROHIR

BIEfIZ RMRULRTIN T4 E BTV,

CFINIIREIES
(Exceptional Dlspatch)

. % ONEVEIES H’éﬁ%?é%@:@

BIRFRELT, [FIARIRETE
/\Jc‘:”?linéﬁjﬂfﬂfﬁyi%md)
HKEEXEE(DHIBIUNTE
%o

o GINBIRE |:|E€, ESIELMPICEL B

BHEHEEIR D CIEXTILTER
WS EICEESN TS,

*1 HFT : CAISO. Fast Facts Impacts of renewable energy on grid operations, 201755 p.1-2. https://www.caiso.com/documents/curtailmentfastfacts.pdf

*2 AR BALREEEHEERKE, [RURICHT2XE

w.occto.or.jp/iinkai/kouikikeitouseibi/files/2018kaigaihoukokusyo.pdf

ERABN -V RUZOEREREICETZHAE (F3 0FEE - BNAE) IRKIREE. 201943 8. https//ww

3 OB TR HLTVBE0D, DTIERIIE/AEICKYDispatchdNBEWIEEIBEL. @ICDOWTEHRBHIEXNZXALILLEZ R EEIET
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CIVIZATI1-IVOHERICDOWT, BEREIERIZRMITBHICRTIVT1{lEEHE
OJYI(C8ALTWS

B CKEQ/-FIIHICENT, B4 DREBRFEOHKEERFREIAER/NMLIBHOWEDI YISO TRESNDS,
>  CAISOTREILIAT I1-)VOBIEZEITIER, BEMBBIRLZ RO THIBEITILNENHD,

> W IRTI1-NEIREL THREOEBEIRGCZTIZLHIINTINT1EIEEFEEINS. THKEDI VI DH TOHE
AENZ AN THLMEEEA LTINS, *

> ANFNTAERAREVEL, ZOEBREHHBEDIVIICEVTENT £ IAMRZWVEREABINBHKIEIN
RERY R

> WHBHNEODVYINHRTCREDERAEEITIBZ/INIA-FELTEEBELTHY., CAISOTIXZDEEDAE & LN
CLTERDIIFTNE,

« IFM (87 H OFEILENZ L EHE)
minZ((Generation Energy Cost) + (Ancillary Service Cost) +|(Penalty Price))
h

I E
OJvyy « Short-Term/Real-Time Unit Commitment (X B DF&EAZ BN LEEHE])

min Z((Generation Energy Cost) + (Ancillary Service Cost) + [(Penalty Price)))
n

RIWTAEEAEDIVIICES
EE{LFTEDO—ERELTEMAEN TS,

*1 HFT : CAISO. Presentation:Penalty Prices and Scheduling Priorities in CAISO Market. p.9. Presentation-PenaltyPrices-SchedulingPriorities-CAISOMarkets-Nov
20-2020.pdf
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CIWIRATI1-IVORF IV T1{litg (L. CAISOE R BB EERBDZHNARICE O TRHS
 (NQAY:]

KRINWT1EBOEAG (CKECAISO)
B U IATI1-ORFIVTAEIEIECAISOL R EFHEEBDZHNABICL>THFEINTWS,

B SHEOFIELT, PTRMAEZAMNLIBFRLURREY . WEMISIHEIEIR. RMTIIFEEBEHEE LCAISOLDMICEREME
WEZHREFEN BN BEN TV EIREHET,

STEN-ADNT VT A {H1E—

. NFT I T 1% ($/MWh)
EBROLIIATI1-OESE - : —
STEFRET || 8RR

PT (Price Taker) -400 -150
RMT (Reliability Must Take) -1,350 -150
Pseudo-tie layoff energy -4,000 -150
ETC (Existing Transmission Contract) -5,100 -150
TOR (Transmission Ownership Right) -5,900 -150
LRMR (Legacy Reliability Must Run) -6,000 -150
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BIXOBAHMFIE CRECAISO)

B BIXQOENIHEGENERICHZA . MEIEEMOELBABIARGHEDE REHL AR THEEL20175EICCAISOKY T
NN TN,

B THO@EY. 2022F(CHFEZCAISONBIXNEHIHIEFHEER, REFNVEROVWINOEZERTERELTLSA, (&
EAEFIR BRG] TRIRIN TV,

— 20225 DE TR N HVHI B L K775
Curtailed MWh YTD by Month - 12/31/2022
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400000 -
2
200000 -
0 =
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i FFHOIE
R ER EN SR PN,
SelfSchCut - System [l SelfSchCut - Local [ ExDispatch - System ExDispatch - Local | 8 Economic - System |l Economic - Local

*1 P © CAISO. Fast Facts Impacts of renewable energy on grid operations, 2017458, p.1-2. https://www.caiso.com/documents/curtailmentfastfacts.pdf

*2 AT CAISO. Wind and Solar Curtailment December 31, 20235 1A p.3. https://www.caiso.com/Documents/Wind SolarReal-TimeDispatchCurtailmentRepor
tDec31 2022.pdf
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REZEREIE., LEBHISORE. IR -ITRREFOFRICIVEBIROH HHINE
ELEH RSN TS

B BETIXOHEAMEHEEZEHE LT, CAISOTIRABHmIZEDEREC IR - IR ZiEDEHmEERKL T3,

[ THIEDRE IXRIVF-ErE kB D s
v CAISODAEZBOSMEBDNIRINF-%25TELT, | |v IRIF-IFTEREERFHITEIE TREELGSHE
B H S ERRNEEROE (1VINSVR) HIFNEINTWEEHEFKEITEZENTES,
%I Z5H(C (WEIM : Western Energy v CAISO TR IRINF-FFE B EmmL T3,
Imbalance Market) #:%E&LTW\3, (BEEIMREH)

v WEIMDER B ICKYB IR E AHEI0EEI T
nnNTW3, (2023FEF—MUEHETIX
53,002MWhODE IR H S HPH [E]5E) *1

B GE, MEERGIEFENIEOEEEZBNELTEASNEEDOTREBEWD EROCEIXROE DIE OEEEF 5L
W3,

&R B E ORETT

vV BIREROREZICNITIEANEBFE (PTC : Production Tax Credit) ¢&FEENZTETERR
HEAKEBFICLOTHEITESNTNS, *2

vV BIRIVEMIETANT BRIV T14INEZSNST=5H. AFLEEHIEMISE ERBIE(FFAER
WZENS, BIXREMERE LT 2EH AIIHEISNICL,

*1 HFT : CAISO. BENEFITS REPORT WESTERN ENERGY IMBALANCE MARKET, 2023458 p.30. https://www.westerneim.com/Documents/iso-western-energy-
imbalance-market-benefits-report-q1-2023.pdf

*2 AT : DSIRE, Renewable Electricity Production Tax Credit (PTC), 2022F9A . https://programs.dsireusa.org/system/program/detail /734
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J=FIHICBIF2EAMEE. R, S ANZALOR CITONIEIRARORME
BlCAEINS

B /-FHICHETZHEAIMEIE. RE, FIBANZZALORTITON3HIGAELRERERICTETINS,

B 5, TIEANZALOPTHAIMHICHEL TR OHIE#E RS BIRE, 2VIRTY1- )V ERRL TEEIRRZT
FEONEBSRMERE) EBENS,

B FROLSBIGEICST 2D, BREROELENSVEREL, HELEICEVWTENT LOREIAM LR MHE
NA3LS(CEEMHIEZITSEEA (NFIT1{EiHE) 2EATRILEEZILGNS,

B RBEOEBELZERTILHOKBRFERELT mHATOENIH OLEIEERBLHEILEEETHS,
B KECAISODEFESZE(LTHL. BIROHHIFIZEETZHERELT, TRED3IN'EZLNS,

> BIRERICHTIMEERE. HISATORFNBIVELITIONE
—>BIXERMEMETAILLEEY, TISEANZIALATOEAIHEIZERZFLE S,

> EENGRREE
— R T AV ICEY | IR LI,

> IRNF-ETRRIEDRE
—>RFEBEHEEESFE MOIRINF-(CEHELTEIRTEZIEICLY., HAMFEINFRLELICKLES,
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CAISOT(3104uiz & ICAKWDFHEZE D LR, FTERAFREINTEY, 55, CAISOZ
EDIVTZpR<8HuIT (AS sub-region) (&, AKWDFEE)IZ{HS R EERIRDIE
EMEZEHNELTREINTNS

— CAISOMAS Region*?—

B CAISOTIFAKWERZEENEEICA VS (AS —— (Expanded)

Region) &L T, 5#iFDExpanded System Regionc‘:\\ : ;;_L__:q_l System
5B DSystem RegionMET 10 EL E S, HIFH T I

= = ol [ (Expanded)
LILAKWBEZER D LR, FRARIGNS, |\{‘_ [T | North of Path 15
> Expanded System Region : CAISODBAA*3AER, ‘\" - ﬁ#

\,

CAISOMBAAAN L MIESRH & O HbIE

, (Expanded)
> System Region : CAISODBAARNEZBDHEITREL No(riﬁpjfng:ti)% A}* Path15

% , South of Path 15

1= Hh 35 \\ X </ :

B CAISOZK%ERR{8HIIZMAS Region (AS sub- \\\/ .

Region) (&, E(CHUSFEIDERER (Path15. Q X

Path26) (CHIIZRMOEMEBHNELEEDOTHY, & o Touroe

fz. N TFEINSEMEE R L LT, BHEZE \\

- N (Expanded) —2 < ™\ N\

1ILIBBZEDHEWNED EXL-Eén—CL\éo South of Path 26 & ':\\\ia
B AS Regionld. RETDEFE DR, B0, F ‘ -

EIEOIE. B EAREICEBELATONG o BT, AEDBEREZESTED. SFHBVED (ExpandedDfFEh

FED. FENBVED) O2@YDOHIEHNFEET S, (FH10#3)
. KFE, EFOHIHEHAAS sub-RegionlC% LT3, (Ft8ibi)

*1 AT : CAISO. Business Practice Manual for Market Operations, 202348 p.161-162. https://bpmcm.caiso.com/BPM%20Document%20Library/Market%20
Operations/BPM for Market%200perations V89 Redline.pdf

*2 HFT @ CAISO. Full Network Model Pricing Node Mapping Reference. 202148 A, http://www.caiso.com/Documents/FullNetworkModel PricingNodeMapping
Reference.xls

*3 BAA (Balancing Authority Area) : CAISO%®M. HIBADFIE/NTY ADHFF CEE LR OERNENZNEBREZITOHIE
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o HIBEICDVT, 2003F LUFETEMarket Redesign & Technology

Upgrade (MRTU) &ODMEFRCIRET
« CAISOIlZ. 200652 B [CFERCIZ#R H LI=MRTU Tariff (&) DT, HEY)
[CHEIH T & CAKWEZHIET 726 (CAS RegionZ X E T L. £/, AS
sub-RegionZ X E FIREL I 5 B & LK
> 200652 A DMRTU Tariff () IZEWTE CAISOERKICHTS
L Expanded System. SystemM2#Ii DAL E SN THY, AS sub-
MRTUD#& S & U Region® E A EE HHN TLEL,

FERCICKB7&FY
«  2006£9 A (C. FERCAMRTU Tariff (&) &&ME(TETHEER
> AS regionlZDW\TIE, (2o ER B SNBRICIHAE. EHEMEAD
T EEEZBUREENHBID. FHEBICHIRDERETE HDLICAISO
(CFER
« 200743 AIZ. CAISOISFERCOIETRZBE TR AS RegionZBEFDY-V%

. EHrUiig (BRITO10#I) TREI S EEMRTU TarifflC52 &,
20095 1 o
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AS RegionZ E DAKWDRZEE D LR/ TR, FRISNSMBAOREREYEF
DIRREZERBLEEINSD, HlNMNWIUTZEXFRELZAS sub-RegionTlE & U EFHL:

FEZHIAREIND

— AS RegionZ EDAKWEREZEZE D LR/ TRROFZEICHT2EREE —

S E St AKWIBZB O TR/ LROBECHI2EEEE
AS Redion . BRBOEEEE
(AS sgub—Re ion% | BARON-112E (FIEPORERRE. XEIRELR
é\a:smimia,ﬁ)g o ERROFAER

- ZOfth. AS RegionRICHT2. ATDIKRAPHRERWEOEELRINT F

« CAISOICL&BHETFA
- BAARDZRZEDH T
* AS sub-Region\DAKWODEIHE A [CFEZ5Z 5. R PHEXEOER LOFIK

%%Eﬁﬁ@éﬂ\?ﬁ
AS sub-Region o FHERE. XFBROELKR
(83hish) 2 . %%u&()%s@ SEOP AT 2B ET -5

o HuISDETRRDE R IR #H S
« FIAAREEREERE (ATC?)

A B B )ﬁﬂ)#ﬁﬁ}?‘d) UTJW’(L\'CUM’**BBAAM)FEJOD ER#% (Intertie) [CHITBEHEIE

*1 AT : CAISO. Business Practice Manual for Market Operations., 202354 H . p.165-168. https://bpmcm.caiso.com/BPM%20Document%20Library/Market%20

Operations/BPM for Market%200perations V89 Redline.pdf
*2 AS RegionM>5, CAISODEEEHIT 2AZE T RE T 22415 (Expanded System, System) %R\ V=831

*3 ATC (Available Transmission Capacity) : $fFEDEEMRICEVT. BFEOZNPEBROMBIELCEICEEL, EEMVY-IY (Reliability Margin) #ZL5|\ %

OFBEEELRE (MW)
97
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CAISOTISSCUCHEBELFTEICS Y AEBBAAL DFEDERFR (Intertie) DXE
EZXRETSLET. AKWDBREZFIHIKEFICEHTNSH, BAANDXEEEICfRBHIH
FEFCEAKWOBEREIENTLEL

B CAISOTIISCUCHTEILETECHNT, AEBAAL DREIDERME (Intertie) ([CHTD. kWhEAKWDEEEICFRBHIF
& (Intertie Scheduling Constraints) %Z:%I3T\3,

B —J3CCAISODBAARER TS, IXEBECLIREHFIFKMALLTAKWD B ERFZE RSN TVEL,

> NI, AS RegionZ E[CAKWEHRIZE(C LR, TRRZEZITTNAIE T, &AS RegionNDEB LTI 286 1.
ROEENRE LGE([CHISRE CRB T 3D D+ BRARENFEINTNSHEEILN TS,
— Intertie Scheduling Constraints DI E —
NEBBAANLDE A A @ max(0,] —E)+R < F,

2T DIntertielCHWT, A EBBAANGD

. A F A, BH A EORS T, kWhe
SAERBAANDEIHTTA ¢ max(0,E -1+ S < Fg AKWOE BB IntertieD X E RIFEE

e B2
| * S EBBAAD DKW R A & AATO) BRABNS RSN
E : SMERBAAADKWhDME H 8 =61 s,

R : AEBBAANSDAKW*DiEEI A =

S : AAERBAAANDAKWOD#a ) H &

F @ IntertielCH(72. BIAFRDXEERTREE (ATC*3)
Fe * IntertielCH12. W A ROXEFGEE (ATC)

*1 PR © CAISO. Business Practice Manual for Managing Full Network Model. 202353 A p.35. p.68-69. https://bpmcm.caiso.com/BPM%20Document%20Libra
ging p p
ry/Managing%20Full%20Network%20Model/Managing%20Full%20Network%20Model%20BPM%20Version%2023 redline.pdf

*2 Intertie Scheduling Constraints/* X35k & 93585 71 & LT, Regulation Up/Down, Spinning reserve, Non-Spinning Reserve i'& N3,

*3 ATC (Available Transmission Capacity) : $fFEDEEMRICEVT. BFEOZNPEBROMBIELCEICEEL, EEMVY-IY (Reliability Margin) #ZL5|\ %
OFFATTREELAE (MW)
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2021 EDFTHHIE TR 2FORFRIDS515~45%IChVWCEMARELTEY., 4
BMOREERELTUIEEBREBOXYTTFIADEFONTNS

B BHIBICHEITSRMOREEIRR CRECAISO) *

B REMOXECIYERIFIEICTHSBMEEOLER (FE) OFENELTEY, 2021F08THfHHICDWTL, SCETIEEF
¥ T$0.47/MWhD T &, PGRETIZ$0.60/MWh®D £ F.. SDGRETIE$1.05/MWh®D _E R IZEEA 7=,

— B ATIHCHEIT I DIRMDFEE SRR 2 —

MIBMEARSHEESAR

70% MOREERE., EIOXERED
B PG&E = SCE BSDGRE AVTTVRICEBEDTHY. AKWD
60% HENEDBEEITIEIRESNTVEL,

50%

40% -

30%

20%

10%

Frequency of congestion (% of intervals)

0%

2020 L 2021

*1 HFT ¢ CAISO, 2021 Annual Report on Market Issues & Performance, 202247 A, p.201-203. http://www.caiso.com/Documents/2021-Annual-Report-on-
Market-Issues-Performance.pdf

*2 D57 R(CEREOZ M, (PG&E. SCE. SDG&E) [DWTIEREZFRDIOU (Investor Owned Utilities) DEEEHISZET,
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2021FICHE VT, AKWODFHER R BF AT TEIFRELTEST ., UTILIMLTHIZTO
FHEHEEISEDI%RECEI->TNS

AKWOSHERBOREIRA CKRECAISO) *

B 2021E(C[E. BIE TS CIRAKWOFRZER B IFZELTEST ., UTIILFMLTHHBDI515-minute market COFHEREIZDL
CIFRTE L LR UBAMERICH B,

B AKWOFERBAELUERRE, BaTISRESNTMIE (Scarcity Reserve Demand Curve) [CEDE REEICGUTHE
HOAKWDRRFEAEAF | E LIFBN B, *2
—AKWERETBOFERE (UT7IFM1LTE) —

M Regulation Down M Regulation U

2021 ODAKWODFER B &5 T R I B
(CIEAT D&Y,
Expanded North of Path 26 : 58%
Expanded South of Path 26 : 24%
Expanded System $18%

Spin B Non-Spin

Percent of 15-minute intervals
[N
H
R
o

|

|

|

|
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|
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*1 HFT ¢ CAISO, 2021 Annual Report on Market Issues & Performance, 202247 A p.177-178. http://www.caiso.com/Documents/2021-Annual-Report-on-
Market-Issues-Performance.pdf

*2 AT : CAISO. Business Practice Manual for Market Operations, 2023548 p.186. https://bpmcm.caiso.com/BPM%20Document%20Library/Market%200per
ations/BPM for Market%200perations V89 Redline.pdf
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RETRRBEHNEZRLCEMICRBHZERL, REEFICENTYIVITANZI L
CEIERBODERELZBIA L LTREFINLGERICERIND

- REICHEISRABNTE - RBFORTUEMOE R —

Firm Frequency Response Fast Reserve*! STOR*23 NI ITANZ AL
I NIIIITANZALTO AR BICHEAERINIEIR _EKE’\JICH%ME'JE(CE??%%
= AENDID BIREERICHER
FCRTE & FRRHE & RRHE INAEL,
Fast ReserveDEERF(C, BIRIL | STOREFRDTVTAAYMIH Y, | HERBEMEZEINTVEL.
_ HICEZFIDATEEEDEEC |STORPHELAZMIBRIOE | (KESAMZVACEIEI0MW*S
E (F52B L) JOTEBRADOZIMEE (Volume BRENMTRDIEHZIDNBEEIN., |[ULEOERENIVIIIANZX
= Rk Weighted Availability Price)|c58 | 2R8NS A ISTORDIAE | ABRELTEIFTBIENKHS
Bh1THns, BRENHIRIND, nctna)
REREFNLERICEESIMTD
55 nan. RELEMERIL, AXL-
) o i - T4V 5-ORE OHIRTICL
i (B =L) (B =L) (B EL) YRIDEIRICIERT %,
N (FHINTY Y IBRAGO
AREERIITODNTLEWN)

*1 HFT : National Grid ESO, Firm Fast Reserve -Assessment Principles, 2019512 A | https://www.nationalgrideso.com/document/159436/download

*2 HFT : National Grid ESO. Short Term Operating Reserve (STOR) Tender Assessment Principles . 20135128 https://www.nationalgrid.com/sites/default/files
/documents/STOR%20Frequently%20Asked%20Questions%20v2%20%281%29.pdf

*3 STOR : Short Term Operating ReserveD#&

*4 P * National Grid ESO, Dispatch Transparency Methodology. 2022518, p.3-4. https://data.nationalgrideso.com/backend/dataset/93ebb15e-4c2c-4768-9
750-45c2789f4186/resource/93abbdbf-06fa-4576-a94f-593d95b893c1/download/dispatch-transparency-methodology-v2-jan-2022.pdf

*5 BAIYRSYRTE3OMWULE, AVT 5V J1-)LATES0MWEL E
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BIREADFERITETLEL,

SHBNREEREZEEZHLRIERAORE
L TOEREERR T 2T0I17 M EHBNT
W3, (Re-dispatch3.0)

FfE. Congestion Management: Redispatch 2.0 in International Comparison, 202354 A https://www.ffe.de/en/publications/congestion-management-

redispatch-2-0-in-international-comparison/

BnetzA. Redispatch 3.0, BIEH : 2023£78. https://www.bmwk.de/Redaktion/EN/Artikel/Digital-World/GAIA-X-Use-Cases/redispatch-30.html
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*1 AT © Acer. Explanatory document to the all TSOs' of CCR Nordic proposal for a methodology for a market-based allocation process of cross-zonal capacity f
or the exchange of balancing capacity in accordance with Article 41(1) of Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a
guideline on electricity balancing. 2022512 B, https://www.acer.europa.eu/Official documents/Public consultations/PC 2023 E 02/TSOs HCZAM Pro
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*1 AT © Acer. Explanatory document to the all TSOs' of CCR Nordic proposal for a methodology for a market-based allocation process of cross-zonal capacity f
or the exchange of balancing capacity in accordance with Article 41(1) of Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a
guideline on electricity balancing. 2022512 B, https://www.acer.europa.eu/Official documents/Public consultations/PC 2023 E 02/TSOs HCZAM Pro

106

posal Explanatory Document.pdf
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*1 HFT : Acer. Methodology for the market-based allocation process of cross-zonal capacity for the exchange of balancing capacity for the Nordic CCR . 2020
F5A. p.12. https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/ MARKET-CODES/ELECTRICITY-BALANCING/12%20CZCAM/Actio
n%2010%20-%20MB%20CZCA%20Nordic%20ACER%20decision%20annex%20l.pdf

*2 HiFR

Acer, Baltic CCR's Methodology for a market-based allocation process of cross zonal capacity for the exchange of balancing capacity or sharing of rese

rves in accordance with Article 41 of the Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on electricity balancing.
p.12. https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/ELECTRICITY-BALANCING/12%20CZCAM/Action%201
5%20-%20MB%20CZCA%20Baltic%20second%20request%20for%20amendment.pdf

*3 HiFR

Acer, Core CCR TSOs' Methodology for a market-based allocation process of cross-zonal capacity for the exchange of balancing capacity or sharing of

reserves in accordance with article 41 of the Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on electricity balanc
ing. 2020512 8. p.13. https://www.acer.europa.eu/sites/default/files/documents/en/Electricity/MARKET-CODES/ELECTRICITY-BALANCING/12%20CZC
AM/Action%2015%20-%20MB%20CZCA%20Baltic%20second%20request%20for%20amendment.pdf. ft
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SNTWzd, BE=ZFEELPRFBR/EBALEDORT-IRIV I -LOEER R EE
$HTLOT=
CAISOETVUVY Market Design and Analysis. Market Analysis & Forecasting. Short Term Forecasting. Market Strategy and
T ISERE Governance, California Regulatory Affairs (5174)
ER%?%F%’%‘J? Commercial Operations. System Planning and Weatherization, System Operations (5t44)
h73y BRNA FOE S =&
J-VEIHS | BITICEL. EOR I=VHIE R, )= IV EIDEEHEIER ISEMTHY . INFTOEIRAETIVICENT
J=AIEIAD ?—?ﬂﬂb@‘—b‘%t“\\ WB/NFEEEENODRFENKEN O,
BT DEBRIEED B (LB DB OV TOBEARN S CETSNTVER, INERBRE L350
BLON, CAISO 1 proksketaot,
AT=IRIVI-THZMBHLBE. /-FINEIOEANCLYFERNGESRENE<LS
DTRFBWAERRL TN, —A T, EBBUFNIEZOLI BRI E R [FBH T,
ERCOT ERCOTTIREIC2DDMEMN S RFENBY, V-V EIICEWTHIHORERX I HER DK
MR/ EEEL BFORBESEEENOTHOL,
KRB RADIIE S DZERMZBRT B0, MEIRIEDHDOE = FE B CBEKEZITL. +2(CHF
RP. Z0MBITO BEN I TRIEE AT IRV -ADFRERZT Tz,
FRICEBLIILE | CAISO |« YBKRERBATEDICHREABETOIIIMEIT>TEY . AU TALZTMALERHS
feIm AEBARY TEE> OREBBISE EHE CHOL 1, YOI S M L%
BoDEIRAEGHITBEVNLIE R T BHEN BT,
J=FIHEINDIEITORRIC, MNARHI Z BADEIENTP, ISOE%!J%rﬂ%iEHﬁET—D
ERCOT AT -NoDERERV EIT2%, &EAEEEREBLIOHIERTEED D4
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SUEPHEBRSRACLVE D - KB RBOEI SN Z20MMIEE NS WIS EFET S
H. BIXRBORERKICICUCEBRELARDLHOREEITILENIGRELTE
A3,

AVITANZTMIEBERIOER YT (Load Shifting) [CEBILER>TEY, 112V T17
ENETHILERFTL NS,

FUAN RWHEH $ 2155, BEFEFEORIIZITo L TEBMEERI LN EREL
TEZXbNB,

b BEAR FOE ]
ZHF47 | RAFATTIAAD
TIAR BREEhEZEDLS| CAISO
([CHRZTLBH,
ERCOT
H ) % [B] 8
3100, RAT17
TIAAUNDEEK | CAISO
FEZZ6N5H,
ERCOT
CAISON'IO7 73
1 A%-$150% T [m]
sundslciEl | APC
TLWBERII AN,

mIHOILAK (WEIMAOSHIEBOEINE) (&Y, WU EJOT7TS1AETFIFRILFE
FULBEWEHIRTLE,

*1 AR © CAISORUERCOTADETY VAR, 20234E108
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FTRIIZRFLBHEDYRAIANY I ELTHERELTEY, ALMFEEI VY T1IEREIZE0D

TlEHRWEISOICEE#EEIN TS

i) BERAR PO B
FTR FTRAMT &SN 3 FTRIZH<ETE A (Financial Instrument) THY. T 53N235EELTIE. OBEFEDZE
SKFIEATD, CAISO BIEEFOC\I5E. OQF - XBELZEUS LEILEZIIATERHE. @A-7Y3V%BUT
AFTBIHAD3IDDIENTNNTHB,
FTRIZBEHYIC CAISO CAISOTI3. FTRIZBEHIICfFTESINEL, =120, BRI RAICFTRZEATEEFZHLT
t5ENBE05 W3, EEBEEFTROBANTEETHZH, 2 TOEESMBETINZDITEEL,
%ﬁﬁgg&fgg FTIROA-7Y3V%EEBLT, INAEIAWILLBRAYEWMEE %5257, (Obligation{*Option
;é Ao D) FTREMAECLIO>TURIDESWINES,
207N ERCOTCIIERAINLTOEERE (Transmission bill) 25 HEAEE>TEY, FTRD
A=V 3av N afElsETIn 3,
ERCOT REDQBRICFTRAEIY B TONBPIMER LY, ERCOTTIZBEIRIAFTROENY HTIITHN
A AN
ERCOTHBDHIELLT, LAY-IBAENEFTEL, ETESMA R BERFTRA-IY3V(C4oT
WENBESNBL, LIV-FEE (RBEERALVIEEH KR REBIMHET
FTROEBANBIBETH B,
IHEEE Y FTRIZXEUXA (Transmission Revenue) CIFEAY, RIEMDEEZYATDAYIDEBR
T1JEEELR CAISO EWHBEWN, IRINF-THIEOLMPEDH T MFEE/ VY T1T2E5ZITNBDIITEEWZSH,
L\Dh, REGEEEZEREEBSBRVERETH S,
LMPZFTROBE(CEADSSTMHRAL L TE BB BEMEN H B0, ILMBE VY T1T%+
HEZTVNBEEZSND, Ff IMPLUMCEMZEFF A RAHANDT I ER - KBEADT I
ERCOT AENRBRROIMFEOERTHEESITNSEEILNS,

BARTRKINERRBEZESH, AYTAIZTINPTEY AN TIREFCAKBEADT I AN H
FECBVGERICEEREERTHS,

*1 AT : CAISORUERCOTADETY Y HEZE. 20234E10A
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CAISO, ERCOTIE. BIXHEHOFABEL M LLULISETE, FHOELEITRT
BlOREESHS, AEADFZEFIVETHEERATINDS

H73Y BRINE pSEY E%
BIXOTHESE | BIXGNOFURE | o | - BHVXBCPABAXBOFUMELR LLTLE, Z0TT- A3 AR TR
MrEELER | ENEELLBA, BICRENDY, IOBEERILOOBENEBHETHS,
%] e . BIAENOFAERREHCEAINGLNIRCRBTSY, FRRECHS
SRUSZH SRLHICHER, AEADAEENRBIILEBNEEZI TS,
i ERCOT | « AAREBRROBARSNTWEED FRBELFECRIED/ -V KV EESN L
A BEE FHEEOMSICSHORHEBHNGY, FRBEFKRILLTS
513V ICERSNTIS,
BIXFROEMEE BIXEBEEENSTRIRET-IEZHEL. FRRNVI-LIBHLTEIRH S
PR, TR DFRETOTN S,
DEMITHGEDES - BIXRBELENESTTFUETIBEEHM, Z<OBATIHCAISOILLYIR
BEOD CAISO | HENEFARRICEIS, REREHI BB TOALMEERHTNS,
£z, CAISORRFMERTO TR LT, UPLIALTHONEY T FITTTI095%
ECOFRETOUWS (EEL. SREHEZRTIBDENHZH AT HRYT-
EHEALTNG) ,
« BARKEEZEZEL ERCOTICRAIEDT-EVMEIELTWINER E L. ZO1ERIC
HEIEFHNVI-[CBLTTRAINTDONS,
ERCOT | « AHRBFROENMRHINTNBIERE XK BLZHE . BHREFICEBL

THEER T BIENTED, £y HADBEMIZEEL., FINEEEEHSBRVSSTIEEE
SCEDOfERICEDIZH AMFIEN3,

*1 AT : CAISORUERCOTADETY Y HEZE. 20234E10A
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/=S IVHEHIADBITICHES REENEZHNEANOREL R A ITHERFEIFEL WAL
B MORFIEREI EDIFIEICLZREN RSN EENRERINE

HEEDKITITHED,

AF3Y BREAE &R E=3
5 HAAE S 2244 J=FIEINDBITIZES o J-HIIEINOBITICHES. REENZEDERE L. REEXNEZHEAD
Self-schedule REAESZHEADF CAISO HEERISOBT-IHFERFEFELERL,
AAL ElaHBM, AUTANZTINTIE, REBIET RO Z BN OBHIHES (CPUC) HYES
DHEEICEDIETTOHNTVBREDTHB,
o J-HIIEINOBITICHES. REIEZEDERE Y. REENEZHNEAD
HEERISOBRT-IEIEFELEL,
ERCOT J=FIWHEIOTIB Tl V-VHIE LB L TRITAVTADRELEBEBRZEN B, UT
W1 LADERZE B EAYITE L TCEERMENZHER M VY T4IH
REWN (EXZHEEFEMTE) ¢EZI6NS,
M 2 H ERE SEIRN (BN EZHEEIEBRNTIBADANLEITISE. ) BANZHEFATNS
mHZCELELNEINS ERCOT EBIRNHIZ CERENICHNEINASIBLTEAZFTEL BOREXRKLE
SOBEHEAEH B, BRICTHIGMB IR > TR ESINS,
Self-schedule AL 1E + Self-schedule ATLENEZ LEHH A REBERAZOMIZ I IV
MRICKBFEDH LKL LMP(Z+7 RSN LB ENEZBNBH, CAISOTIEZDLSIBT-AIF
EDLIBEDD, H£LTHHT . +9%Economic Offer'7ZEL T3, 2
CAISO | gy (cSelf-schedule AVHL B OERET 32 T ASBRIERA LT EL,
e BEC. BIRERICHIZENENHINRE, BIXKEREEEEICBL
TREETIIVEYT1INEEY. Self-schedule AFLAE LS, *3
J=FWEINDBITIC| BRERSITIEERLT J=FIEN TS EEPEZNCEZZHEICBL IO IT o1 BRER
5B R@EION | VD, =, EHELTWS | CAISO (CBET B MTIEEREL TLEL,

*1 AR © CAISORUERCOTADE T VAR, 20234E108

*2 MR EITOIREBRBCRVTETENOLY ZLONBEES LT LS T8, HIGMISEEER. IZEDEINHD RiAHBHEFEconomic OfferzfT5¢EZ5N 3,
3 BIRRHEBICEZI VY TATEEEEL. 2014FILFT0OT7TIMAD5|ETF (FHThnT,
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CAISO, ERCOTTII., FHEER ED=HFIARIELXERELEPITLEZEHRLTL
BIEDD, EBEREICRBAFNFEPLPV-YELTAKWEZZ ELTUEL

yibam ) BRAR R [B] &
G SEE | FERE(CHREH cAISO. | EKEAREIRIHFNEEICENT, AKWRZEICEENTULAEL,
EZE |- RIFALCAWESE | o oot
i FNTNBH
AKWEJRD °
HEpES AKWZEZEEL., % CAISO | (N-IVELTAKWIEZEBLTHEST. ) EL. ZRICEHEHEICIIESEORAFEMET
BAEOV-IVE NI B,
RELCNSD. 1 o |+ MATRSZERRNEDT B, BROBLRABLY, AWESELEI-IVERE
LTWERL,
EEFRFIICHEN CAISO | EERENEBBL. AKWICEENFI RN BLOIBISBEFFEETZH. Z0H AT HEE
AKWDF B BR A BRADDBHENELD . OISO FENTTHNS,
L3S HIBE i e 2 ies L Z e e B AL [
BIN « XBEREFBBEIZSOBRRIIENTHY, 1&&%0);‘\9&%,@373 &£ UTHE TS,
° ERCOT RegulationZFDAKWH A B IFLLBAY/NSK, K508 CROSCEDDEITH) (CREHSN
B8ESMMTONBHRIEL,
ERCOTICHW\Tih « ERCOTTIZ. #IB T L ICAKWD TR ZERIT>THST . T, UTIIALTH T EICKWh, AKWD
.2 THAKWD ERCOT RIS HECEITIVATLANDZE BRI LTWNBRIENS, SHEHIB I CTFEEZTOLE
FENITHONTNS [FDBRNEEZ TS,
AR

*1 AR © CAISORUERCOTADETY VAR, 20234E108
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20t/ -5 VHEINZITIZEROBERIHEL T, TG PO F-Leke LR
FROBEP, YATLEALRIFIEHRETEICRATEAT-IRIT-LOITUEDHEDE

EREFEIONLE

h73Y

xR

ISOLBMIRXY b

rEA AR

CAISO

« CAISOTIIMH R RUTHZOMOEEMEFHMLTVEED. TIHEEF-LIZCOOE TICH

U, £ TOXRBFEPHENS, TOVIIMEBZE LW ETEZELVS, BRFREHEER
RRIRIF-EEERF-LNT>TEY HBICEVTRHERPTHEZEDH AT, EELRME
DFEHoTVB,

YATLBALHED

ERCOT

- BAROREKER (50Hz/60Hz) T/-FIEIOR¥EEEZITIICE FIVTICEWUL -V RE

ELVERPDELRLS, T, /-FIHIOBACKYIAMRBE L LEFER LD RADHBA
FIFFICXEREIEEFTEEERLAONERSBWVD, AT-IRIY -+ CTUEDEEITL
BASIRETEEDH DL R,

/=9 IEIDEARI-T

ERCOT

o J-HIVEINEITURDERCOTDIZR R, 7V YIU-Y-LRIZEITBVT VT 1 LR b i

BEDE A THOEH. BARICEVWT/-HIVFHIEAZIR T T BRI(CIERBEREDERY IR WCDWTE
29528,

BT OER T E

ERCOT

« J-FIVEOERRBRIOTERICEVNT, V-UHle W TURBRNICER E1To7, 2O, V-V,

J=IVHEOZNZTNOEERERELEL, RFBEMATLYIZADERA NS HE G/ -FIVEHIC
EIGERETofR, ey /-FIVEIDERRIREROZ 1D A REREEUIBSACHAT V-
VHITOREEEITLL,

SCEDTXI5RET S
BTk

CAISO

« CAISOTlE. ZEEWVEDTEE6KVDIETIRECET IMELLELTSCEDDOXTISHRELTHEY., BIEMR

EABVNED TIE500kVDIXEEBIREFIET B,

*1 AR © CAISORUERCOTADETY VAR, 20234E108

116




117

6.

(BEER) BERROREILRTEHOZE

© 2023. For information, contact Deloitte Tohmatsu Group.



RAZEICEIZ2FETIEPEEEROBEHICOVTIEHREEIEL, FRWEAX
DBEREMSOF ERTCHELGRRREHMODEZROEEE(COD\WTHERZITOE

NI TOZEH

e CRENR

118

J=FIHEHINEASNTVNBPIMTIE, 2EHEORKEE KN G2 E %
LDALIE(ENBY-VIZERE L. ZLDAICBWTIE/25FEDEEHEL LT
BEHICHELHBTEEZEHLTNS,

7/ LDA v ; \l
Tk o, gy
NE2sE ) LUA/ —

S

BADBAEMHOHREREFCHENT REFUEMDZE B PILits(
IEITATORE DR ERTTTERENHD.

ENEODRETBICHIZRFEMDEE

> INETORETE RAXOBRETHBICEVWTHENESE
TR EHZEZ R ULAIESRINTULEL,

> PIMICBII2RERERE (CIR) DXL, BROBET™H
BOSMEAPHELECLIMAEHZEL2EETS
HOEHESDOEFEZBHSNCHITUEL,

HAEDBREMHZICH IR MBFE /I T1TDRE
> REMHONELEN, ILHFRIV/ELIT1IOEEIL
BBFSHEFRSNTLAL,

- SRR THEMRE

[(RERA]

BRAKBEICBIPRENHOEELTEHRD
RriE

« BEMBA-IYVIVIIEIERTEMEBEROBE
- SMEBAHVPHNENEICLSRFEMDOEZ RBTE

[FAEAR]
RPNV EN 7
BMEEZE LN TENEEZT>CVWEEH0EE

- REMEZRLCNELEZITOCVSEHE,

MHEBEEAITIT1IDEE
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Bk E

A E

FEROBEMIFET S—FH T, BRmNF MRV Eig

EEFHL. MHORBEMEER UL ELEZITOTWSEHEAR RIS

RE KE EAEY 1Y = R A
iz iR NYISO PIM CAISO ERCOT Nationall o ion {2 AEMO ENTSO-E
RHE Grid ESO. fty | ~MProns
REMZDEHE =] =] w2 it g il =] il

ICAP RPM RAP Scarcit (g: C;;ml\cﬂt
A EHEROPZEH (Installed | (Reliability | (Resource | - y Capacity Strategic Reserve | | ba y&
=1 Capacit Prici Ad ricing/ Market R Capacit ocation
pacity ricing equacy arke eserve apacity
ORDC Congestion
Market) Model) Program)
Management)
. 15 o -
ety B AN (GBI _ BRMIB13
REHHA-I SMEMH| 772 EIW\ Aok 9y i . i H—ERE
e JEV e | 115%DEE|  Only (TSON'EX o e
Y3aVICHIB CIRBEE | .. ol _ e = mi5GdE<
$ = ﬁEo) ¢ |CAP AMSo) %':L:*E)o)'fq_g &EHE?%?KT Market(])t ﬁ'ﬁgo) IE. gl:lxl_ﬁ‘_g‘_
i HBAE | BEHDD%R | HIEER/ A EFHEL R
TREDE | VBB THEAR) g
147 IR 4o 473 RILHERRT | OFE) 4 4 '”“gg»)”'u
&9)
HERIGEDETE HESR Y MR Y HEE sm iy ) Y HETE sm iy MR i
BEfiipsk=" B B i B (i B (i B2 B i
*1 AT ¢ ZEDISO/RTO. AHIMEE]. TSOFEDARIEREECA-YIERK
*2 CAISOIFBREMHDEE (FIToTVEVA, CPUC (WYTANZTMRABREERZER) NI GEEBIRENEREBERTI L THLEREOEREITOVS,
3 ZEAROREHNNHEEFTZLDALMEEINEY-VICERE L, LDAZUICREURMN R E LBVWMEIEIITIE00, ALRMEE BSNTVERNEEZISNS,

119

© 2023. For information, contact Deloitte Tohmatsu Group.



I5IABRUORIVEAIICEWTE, R EMEZ ELENELEZIT>TCVWATHEAETR
WHHL

AE JIIA mILEHIY
FEREM
== RTE REN*2
AEMHOEE =] 3
ﬁgﬁggﬂ%ﬂb Capacity Mechanism Capacity Scheme
REMHZA-Y 20 4 _
vavicels |~ =
RETRMED
TEl weawe 1 :
DEMMEORETE HETE Ay WP
- . z ] %
R 5 S FHEL

*1 R @ FEOISO/RTO, ARFIHBE. TSOFOAFEHREEIC M-V ITEK
*2 REN (Redes Energéticas Nacionais S.A.) : iNJVMIIVICHEFBTSODE EIZE TS,
3 INIAIVICE T2 —HBBRETHEREPTHY, BIRCFLLEBEA-TYaVEERBINTNS,
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NYISOTlE. BEHIGHEERISEVIIIVITHEITVTFIELICHEINTHY., 5
BMERETEZ—FEL-OTNS

B NYISOIZICAP (Installed Capacity Market) (FEENZBREMIHEZERE L THY. FEELTUTOIRNZEIToNS,
> NYISODBEEM#HF4DDIVUY (GHI Locality, Long Island, New York City, Rest of State) [CDEISNTHY. &
TUTTREDERSN TS,
> Capability Period Auctions(32[al/£E, Monthly Auctions(31[al/ B Q%8 E TRESIN TS, £z, Monthly Auction
TlIFARTARENGNMEINSD. KUETHEIESEVNI1IV ) THRIGEDERNTTHNS,
> EROLICHEEINEIVTAOTZBSMKRUTI LY -BRIEER REICT B8, SHNELICAP AMS (Automated
Market System) Z@BL(HHICSINT 3,
B BRENHICHIILEHRBER. 10FENERFEBNRETIHETHABLOLE (Loss Of Load Expectation) ZFEICEHE
NTHY, ERmIFTMmzEzERLTVNSEEZILNS,
—ICAP AMS (Web EQT7FUN-Y3Y) —
ISsO

Installed Capacity

~— e
— Vi St - Ot T Sl Evtar (P

o I ICAP AMS LT, BRETHIHOSMIC
ains (e [ s PELEBEROEROHTRE RO
BB ZNTEETH,

*1 HFT : NYISO. Manual 4 installed Capacity Manual, 202354 8. https://www.nyiso.com/documents/20142/2923301/icap_mnl.pdf/234db95c-9a91-66fe-7306-
2900ef9053387?t=1554305700972

*2 AT : NYISO. Introduction to the Installed Capacity (ICAP) Market, 202353 A https://www.nyiso.com/documents/20142/3036383/Introduction-to-NYISO-
ICAP-Market.pdf/65fb6a8f-d98e-9602-ca30-e3a6d3e623ab

121 © 2023. For information, contact Deloitte Tohmatsu Group.
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PIMOBREMHIHEOHECAVSNS BRBEHEVHIFIRICEWT, /=Y IV EAO#MAE
MZEOLEHEAZEENTLEN

B PJMTI& RPM (Reliability Pricing Model) ¢MEENZREMHBZ1E/F2ERLTEY. ERNEARTEEMREEL10FI
TELLCEHULAEB FHREZBZELLGERENMTONG, (WERGEOETE (FHERRIVETM)

B TEROBY. RETHONECAVSNSBNBHRERUEIHNAZFILAINTNSY, /-F I EAOPEHEER(F(C
BENTLEL,

PIMBEMHZICEITRHNET I TV
=Eh:0]E3E:0 HFI =

Dispatchable Resource Offer Constraints

mmize 7 — aQ ¥ o oy " 1) MinBaseOfferMW _ < BaseOffer MWCleared | < MaxBaseOfferMW,,
MinimizeZ = z BaseOfferPrice , x BaseOfferMWCleared ,, !
i.seg ' where,
- Z Xmissi()nOfferPriceAW x XmissionOfferMWCleared . MinBaseOfer MW, _ - The minimum UCAP MW offered on resource segment seg;

MaxBaseOfferMW, _ - The maximum UCAP MW offered on resource segment seg;
BaseOffer MWCleared | : The cleared UCAP MW on resource segment seg

Xxm,seg

- Z VRRSegPrice,,, x VRRSegMW(CCleared ,,
. 2) BaseOfferMWCleared _ < BaseCommitied, x MaxBaseOfferMW._
- Z SrVRRSegPrice sr.seg X SrVRRSegM W Cleared 3) BaseOfferMWCleared = BaseCommitted . x MinBaseOffer MW, _

SEiSe8 where,

sr.seg

BaseCommitted _ . {0,1} decision variable indicating the commitment status of the
resource segmem.

*1 PR © PJM. The model for the BRA Introduction., 20074E. https://pim.com/-/media/markets-ops/rpm/20071212-rpm-optimization-formulation.ashx
*2 PIMOERABEA-I Y3V THBBase Residual Auctionld. 3EFLDEELEZNTEIC1IE (BESH) BEINS,
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