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Al J=RN5 | J-RZEOLMPE, SEMRERIC VERIME ROBFEESC | - /-FILCEESNL
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*1 DREZRVCEE DR EMR AFLICBILT, Energy Market(CHIF 2/ WEXT e L TEE
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“2 WIREENT (NSA) CT/—REALICIERLLIShift Factor (MRBENXBMICEZAZHEE) &2V-VEMIIENLT FELFE (NUCU) (SEE
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REAANLDSSE, ELfMtgz A NI 3 AtLELTNon-Participating Load Bid&
Participating Load Bid/*#%%

=75 3 . 1157 *1 11. FEROAIL - BEAE
BEAALOEFMEALTRIVY (CAISO) (1/2) Nt
=5 () A AL DIELE i ALAE Economic?  Self-Schedule AMXRIVUT
O
o : npa e 3 Self-Schedul
Non-Participating Load Bid iz HY R T2 A A AL O opretdrpsad LAP
1HRI™ Y
HDI . e _ .
” ISODT A RISy FHERICEY BEIHIAE e
Participating Load Bid ﬁ‘étfl\:‘y bEXRELEAML (ZL(35 O ;iet'fo)sihﬁ%'% Custom LAP
KICESE) 78

— AMXIRIVY (LAP) DFEFES-

LAPDTELR IEAFR AR
- BROBTH/-FOEENSEIRIYTHS,
LAP Load Aggregation Point * Non-Participating Loads@AT J1-UV 7 & RE. BECALLNS,

s LAPE#E I BR BT/ F(Z[EZLoad Distribution Factors (LDFs) hE&xESN T3,

s 1DUEDOETR/-FOEENSHIRIYETHS,
* Participating Loads@A7 Y1~V T M RE. FBEICALGNS,
* Custom LAPZEIER I & BT/ —FICIEEFEDLoad Distribution Factors  (LDFs)

Custom LAP |Custom Load Aggregation Point

HEREINTNS,
*1 HFf : CAISO. Business Practice Manual for Market Instruments v85. 202454 F . https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%20Instrume
nts
2 & BB ELEAML

*3 FIAAT-H-ELTAAL
*4 Participating Load Bid(3/R A1 HBIfi#HDA ATLATRETH S, Real Time Imbalance Market® AAL A8
*5 AT © CAISO. MRTU Participating Load Users Guide, 20091 | https://www.caiso.com/Documents/DraftMRTURelease1ParticipatingLoadUsersGuide.pdf

7
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Z0bDFH

b4 L\Wirtual Load BidTl3, /-

BEEHHO TS

MIAFLOFEXREDSS, CAISODEFENLDENS| TdhSExport bidIR4%
RE{I (Schedule Point. PNode) TOAFLAA]

FEAALOEEL ALHRIVT (CAISO)  (2/2) 1 BEMOML Wi
=5 () A AL DIELE i ALAR Economic Self-Schedule A RIVY
. CAISODEEANNLE TS DBalancing - - Scheduling
Export Bid . . . .
Authority AreaNIXEIEE DAL (I 7%L) (IBH%EL) Point
Price Taker Self-Schedule FTEEOHAZANL. HRAIALERE
Bid THE | | ONFYAZEEBLEVWALL
45 X O -
Lower Price Taker Self. & | BEROHEANL, BHRRIAMLERE
. U7 | | oNTYREEELEWARL, Export BidD
Schedule Bid SEUN PR kY= AT 5
Mm%
TOR Self-Schedule Bid*2 EERETEEX SEEDXEERE
%(;J:DTnJrﬁénZatJIJZ’T/J JVAAL 9 O _
THY, EBHEF - EXBHHK (TRTO) (C
ETC Self-Schedule Bid™ FEOTAAL
1H#] 1BEIHHB CIRIF-25TELTUTILY PNode.
Virtual Load Bid His 1LHHBTEVRI AL CRMZEHDOL O X Aggregated
DH L) PNode

*1 HFf © CAISO. Tariff 30, 2023412 8. https://www.caiso.com/documents/section30-bid-and-self-schedulesubmission-in-californiaisomarkets-asof-dec1-

2023.pdf

*2 TOR (Transmission Ownership Right) [FCAISONSYY YT A-YUTAIVTRICHZEBHRBEDFTEEN SEREMBEELBLTRETIEN THE, CAISODTVYFE

BCEEENEN,

*3 ETC (Existing Transmission Contract) [ZCAISOFXIZARIAGHEFEINTVBEEZHTHY, TCHEER TEEBEY -LAZRM T 2FHZE TS, CAISODT Uy FEREIC

FEINAL,
8

© 2025. For information, contact Deloitte Tohmatsu Group.



https://www.caiso.com/documents/section30-bid-and-self-schedulesubmission-in-californiaisomarkets-asof-dec1-2023.pdf

CAISONEZEEMMAILTE, 1BFHCLICREXRIORPDIRINF-BRELEIROHEEE
(EEMHR) ZzHRTELAILTS

FEAOALER (BEdER) (CAISO) ™ D BEROANL
FE RO BI [Economic Bid + Self-Schedule] = Ziir0OB [Virtual Bid]

Self-Schedule o
(flEZEIEEE S ICALL) Economic Bid

s .

. « IRRI10X D TAFLATHE R « RK10X D TAFLATHE
= » Self-Schedule& YR TA £ o0 - 1HRIMH COHAFLATBE
$e AL AT 8 2 % - OMWABHEELTAAL
s « Self-Schedule[d 7512714 ¢ =
-4 A-ELTAAL £ »

3 jz « FBR{EH($-$300/MWh g ®

o 10

S 4 o

0 0 100 200 300 400 500
° 100 200 300 400 500 Operation Level (MW)
Operation Level (MW)
Operatin Energy Price Operatin Energy Price
Segment | | 00 (Mvs) ($/Sl%/)I/Wh) Segment | /b0 (Mvg) ($/§l\’/IyWh)
1 70 75 1 0 75
2 150 65 2 150 65
3 200 60 3 200 60
4 250 55 4 250 55
5 300 50 5 300 50
6 340 45 6 340 45
7 375 40 7 375 40
8 400 35 8 400 35
9 450 30 9 450 30
10 475 25 10 475 25
- 500 25 - 500 25
*1 A © CAISO. Business Practice Manual for Market Instruments v85. 20244 8 . https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%20Instrume
nts
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CAISO, PIMEICEE/AFLICH W TIZSelf-schedule (Price fixed) D &H&HZEIEHN
=< WINEEIU LZ HHTNS

FEEEIOALKR (CAISO. PIM) bl el

—1HEImIHBICBIRAMNE. HEE (2023F48 ~2024F38) "1

CAISO PJM
(TWh) (TWh)
350 | mmmipself-schedule | | FEBEDSelf-schedule | == === = | 800 751 —
300 ATLOEIE(3H92% ATLOEIE(35919% 304 : 700 2K099.5%%
(Virtual bidZk&<) (Virtual bidZB&<) I Price fixed
I I 600 demandh*'5$H3,
250 s - -- - : I : s
200 | 122 ! : |
1 | [ I 400
150 ! I 1 :
: | : : 300
[
100 ! l ' 69 .73 200
I
50 1 | 48 ! ! 100
- N ' :
I i I l
0 -_——— === — s ———— - i 0
Self-schedule Economoic virtual bid Self-schedule Economoic virtual bid Price fixed Price sensitive
FEA B EEZA
mANlLE WHNE= mANE

“1 LUFOHEATICE DE/ER
HFT ¢ CAISO. OASIS — ENERGY - Day Ahead Market Summary Report, 2024F 108 B&. http://oasis.caiso.com/mrioasis/logon.do
H AT ¢ PJM, Data Miner 2 — Hourly Day-Ahead Demand Bids, 2024510 A B %. https://dataminer2.pjm.com/feed/hrl da demand bids
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PIMTII. 1BRITIBICBIT 3R EBRIDSelf-schedule AFLIZ#I23% % H86HTHY,
CAISOLBINRRERDEIEICHS

FERDAILILRE (PIM) 11. REAOAL -HHIE

O REFOAILTE

B PIMTIE, REBEEIALKICERBOAT-YALLT, Must run (Self-schedulelZt8%) . Economic, Emergency
(RR2FOAHAAREELTEE)  EARATOVINAZEIRT 2,

BRIOEBRERNDOAMEROIAFLAT-FA (1BRITSH. 2023F, MW%) *1 —

Dispatchable Range

Must ($300) S0 - $25 - $50 - $75- $100- $200- $400- $600- $800 - Emergency Dispatchable

Unit Type Run Eco Min - $0 $25 $50 $75 $100 $200 $400 $600 $800  $1000 MW Percent
WIS EE 8.0%| 357%  (0.2%) 19.7% 17.50% 8.2% 3.4% 4.7% 2.4% 0.2% 0.1%% 0.0% 0.2% 56.000
WRIEY-LVRE 0.4% 57.6% 0.0% 1.1% 8.6% 6.9% 4.8% 7.6% 9.7% 1.6% 0.3% 0.1% 1.2% 40.7%
TA—UIHE 7.9%| 84.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.5% 0.0% 0.0% 0.0% 0.0% 7.5%
KAHE 82.6% 0.0% 17.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 17.4%
BFHHEE 90.1% 6.6% 2.4% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.3%
Ny 3 16.5% 0.9% 71.0% 4.1% 3.4% 1.2% 0.8% 1.5% 0.7% 0.0% 0.0% 0.0% 0.0% 82.6%
ERRE (Bik) 27.6%| 24.8% 0.1% 5.4% 20.1% 7.9% 4.8% 4.7% 1.3% 2.1% 0.0% 0.0% 1.2% 46.3%
EIRE (Z0fth) 5.1% 22.3% 1.4% 5.3% 12.50%0 9.4% 7.4% 12.1% 22.0% 2.2% 0.0% 0.0% 0.3% 72.3%
BOERE 4.3% 0.8%  80.8% 7.0% 4.0% 1.1% 0.5% 0.4% 0.4% 0.6% 0.0% 0.1% 0.0% 94.8%
Z0fth 15.6%| 48.5% 5.100 4.2% 4.0% 2.3% 0.1% 0.9% 15.206 0.9% 0.1% 0.0% 3.0% 32.9%
HEt | 23.2% 31.7% 2.3% 8.9% 12.3% 6.4% 3.6% 5.0% 5.0% 0.9% 0.1% 00% | 05% 44.6%

( J | J
Must run EconomicCOAFRLE|E : 76.2%

(Self-schedulelcfH)
TOARLEIE : 23.2%

*1 AT © Monitoring Analytics, State of the Market Report for PJM — Volume 2, 202493 F | p.148. https://www.monitoringanalytics.com/reports/PJM State of t
he Market/2023/2023-som-pjm-vol2.pdf
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PIMTII. 1B RIS TkWh®DSelf-schedule AFLZ 1T\ U7 1 LATHIB TkWhZ{H
HWUBWSAICE., ZYEITAMMBELZYTIIILTHBICEVWTHHOE RLELEATS
SDRENHBIH. ZOBROEERMAIOEREEICEALTIRAREINTLEL

11. BEAOAIL -BEEHE

O FEROAILAE
POES OA2 TR TE & FRIE
it || selfied || ™ 1BEIHHTIRE-OSelf-scheduleZ 7L\, UTILSS LB TIRIF-EHHELEL
owh) S FIHSIE G, BRSNEISEIRNE-RV TN I LTIBOI RN E-TEEMZ, &
) ' HIBYT NI AMEETZOIRINF-ICRDEZILWEITIEDET S,
110.3 B 1H /I35 CSynchronized reserveZ 59 25k E D Self-scheduleZfTL\, U7 LI 1A
TYIIV-Y-EX Self-scheduled MHCHEIIMWEZHIGLAWTIHSINE ., fEEINEN >7zSynchronized
% R reserveZ B SRR, U7 )T 1 L& TZMDSynchronized reservellBH 23X\ %175
(AKW) esources. DETB.
© % Secondary Reserve, Non-Synchronized Reserve®Self-schedulelRI D7zsHFF R}

*1 AT © PJM, OPERATING AGREEMENT OF PJM INTERCONNECTION, L.L.C.. 20235108 p.297-298. https://www.pjm.com/directory/merged-tariffs/oa.pdf
*2 OA (OPERATING AGREEMENT) : PIMOERELRBBICBEATINENHS. PPMORTOLLTDEEREENEBINEXE
12
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Hai % CERITINSRENS IEETEIT@Market Power Mitigation, @Integrated
Forward Market, ®@Residual Unit CommitmentD3ERPEZ R TUIEIN DS

TSNBEH - FIEFFEOAZR (CAISO) ™ 11 BEROAL - $EE S

@ ARRELFETOALFROHL

TR CRITSNSES) =1k

(DMarket Power Mitigation @lIntegrated Forward Market (®Residual Unit Commitment
(MPM) *2 (IFM) (RUC)

. M8 EABRICEIZLEFRLS5EHS ATI1-I-T1x-F-MEHT3 o IFMTEtESNEERE (Virtual A

X ECNERIBMIGEEMERLTC 2

FEFEP. fHGAATLEFEZAIA

HLE%EBRL ECAISOTFRILEEE

ERHIHEEEITASLIICT 5, HLONTYRILEY, BHGE P BLENHZHEC. ZOEZEHE
« RTOCADFEREBEE-WEICFHE (LMP) ZHASHICT 3B, HE3EHVT NI LHBICEBTE
EH5ZRL, o TVVIV-Y-LACKHERRENZ B%HRTS
RT3, * RUCTHERS ZEEIL RUCTAALS
- BROEDHE. RNETE XBE NIZEIROF THERT .

@1ty %,

SEAIAALICEIT 2038 ()

« Non-Participating Load Bid[CDWTIZAPNode T AL, AT Y1-)Lan., BRETECSWTIZILDF (Load Distribution Factor) %8
WTERI D& T EEEINS ™S,

o ATI21-)VI-T4R-5- h‘?m.‘ﬂ:'.??ﬂElﬁﬁﬁd‘%@?%%)\ﬂ%&ﬁ%%ﬁ)\ﬂ% (Virtual bidDI1EHREEL) H'5. Market Clearing
Pricet MTRAREZTRETS (RESR) ,

*1 AT : CAISO. Business Practice Manual for Market Instruments v85, 20244 H | https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%20Instrume
nts

*2 AT CAISO. System Market Power Mitigation Draft Final Proposal, 202056 A . https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/System
-market-power-mitigation

*3 AT CAISO. Business Practice Manual for Market Operations v96, 20245 1H . p.146-148. https://bpmcm.caiso.com/BPM%20Document%20Library/Marke
t%200perations/BPM for Market%200perations V96_Redline.pdf
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Hehi% C1 ianoUEo)ofs IFMICEVWTHBIREDE H.
BIATLEREAILHBFELTHRBEILETEOPRTEEINS

ﬂ’.h RITSNBH,

Market Clearing Pricet #A G E DR E

EREDEORE

11. BEAOALL -BEEAHE

Q@ RRFRELTHETOANLBEROE L
S E?

B THOEEY, g AL IR E FEAMBIRDOR R LYMarket
Clearing Pricet SHEIDIEFIGENREIND,

B AALERHR(C[ZVirtual BIdDEBEENS,

B SERMDMarket Clearing Priceld. CNISEEOAL B E RN
BRENTRE SN,

Fnemgy
SINVh

< Self-Scheduled _K Supply Bid Curve

Demand \ "
(Price Taker) i
Market g
Clearing |—--n--n-nnn- -

Price i N
2 .

- Demand bid Curve

Suppl
1Price ake”)

Y
NI
=

il

UTOXDESY, BRBEBN &R/ EBBLICFTENBAEITS
n. REOEHZLFBENREIND,
STEAEIHRE T TERITIN, FINREOHCEHREONS
VAEERIIRENEINTVS,

min Z ((Generation Energy Cost)

7
+ (Ancillary Service Cost) + (Penalty Price) )

Generation Energy Cost - FERIIXRIF-IA

Ancillary Service Cost - PYY3U-H¥-EZAIAK

Penalty Price P RFIVT1fftE (REOEREZS
ABHICERINS ARG AALME)

*1 HFf © CAISO. Business Practice Manual for Market Instruments v85. 202454 B . https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%20Instrume

nts

*2 HFT © Market Optimization Detail (CAISO) . 20094, http://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.pdf
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LDF(dZE [CState EstimatorCOY 7 IV M1 LDERFAERRICEOIVWVTGREIN, F
BIDBEICEW\TIE. EROERICHITALMPOEMICERA LGNS

1. BEAUOAIL -BEEHE

@ FERAOEEAE
B Non-Participating Load DfEE (&, BRI DEEmDLMPZLDF (Load Distribution Factor) ZFHWINEFIIIEIETERE

iz, ENHBOLMPICE IV TITHhN S,

— BMIGZICHTBLDFDREFH & — — LAP*3¢PNodeDBI % —
X ROTH LDFDEXE 775
W LDF Library[CB8FINET-92RHN5, Load Aggregation Point
> LDF Library(3State Estimator®T =% (CEDE, #4 (LAP)

RIFIRBE(CH T BLDFDBEFIIME (historical
average of LDF) Z{R¥593,

> LDFD@EFIIEL, FEH. RBED/NT-VT LI,
BREDT-IDEHDIIFTeELTEHTEEINS,

1HAETH%

> CAISOl, S&FRICETNT, LDFOFEEITH PNode | | PNode | | PNode | | PNode
n%2. LDF1 LDF2 LDF3 LDF4
I » ~ l J
W State Estimator COEEF/RNALLNS, i R
T L1 > State EstimatorCld. REDETIVEUTIVIALTD LAPH%EJZ@“Z;%PNode(DLDF(DéaT?J‘1ti&é
i SCADADTFL A RIZESVNTHASEAITHN. LDF (LDF1+LDF2+LDF3+LDF4 = 1¢/5%) T,
R XILB, PNodel & [CLDFA'E& E SN B,

*1 AT : CAISO, Tariff 27, 2023511 H. p.11. https://www.caiso.com/documents/section27-californiaisomarkets-and-processes-asof-nov1-2023.pdf
*2 HFT : CAISO. Business Practice Manual for Market Operations v96., 2024518, p.146-148. https://bpmcm.caiso.com/BPM%20Document%20Library/Marke
t%200perations/BPM for l\/Iarket%ZOOperatlons V96 Redline.pdf

*3 LAP (Load Aggregation Point) : B#HO&T/-FOEENGHEZIRAYETHY. Non-Participating LoadsDA7 J1-UV 7 & RE. BEICAWLNS,
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LSENSEREESNER SN RSN EAFIE—/-FTREMTONSD, Z0tt0&
WIIEDCOEERXBILICENSN, FADARFEFEEZEIXATLMPOEE LEEMMT
hns

11. BEAOALL -HEEAHE

Q@ BEMDFEERE
HRIVUY BE, ZHEH & )-FAODECICBI T Bk *2
LSENG. /-FEGITORBENRETZHFN M TON AT

B j—p D55, BE—0/-FICEHRINTVSD., BRIERTOHIA _
AIEED (Rl—/-FOMthE R EXBIRTEED) HEBER. &
BHENRHOENT=ED,

1 ) s e RnEs g g || UTIVIILEIBICBIALMPE, 1E B AICRESNE
(Residual Metered ?@D%E_E(Eﬁf%%iﬁg%%in*%fi?)@’éﬁg‘ F—/-F Distribution Factor (Z&TROEHD(FD=HDHRED
Load Aggregate) PR ETIR ARSI 60. ML THESNS,

HMRIVZDEEE =3 Distribution Factor®:& T J7i5*2

k. BE— /- FCRBEMTONIZAETREESHTI-VEALT - THEINME : AMBIOSR—FHTO&aEmEEICE
DEHMMITHNTVEDN EEREEDEER LEBMNELT DERTEING,

2015F6 A I, B— /- FCREZITIBRIENT RN LMK o UPWAALETmELBE - 1Y5-TJ1-X (InSchedule) [C
MBFICEEINT, BHRENEE/-FOBREEREICEIZTEHFINS,

*1 HFT : PJM. Manual 27 Open Access Transmission Tariff Accounting. 2023512 8. p.33. https://www.pjm.com/-/media/documents/manuals/m27.ashx
*2 AT © PIM, Manual 28 Operating Agreement Accounting . 20235128 p.25-26. https://www.pjm.com/-/media/documents/manuals/m28.ashx

*3 HFT : ENGIE Resources. New PJM Plan Seeks To Deliver Greater Accuracy In Load Pricing; Impact On Customers Expected to be Negligible. https://www.engi
eresources.com/new-pjm-plan-seeks-to-deliver-greater-accuracy-in-load-pricing;-impact-on-customers-expected-to-be-negligible
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PIMERNCODEERIDBEIL. 2023F6ARFSDEBICEDILENIBIAD ) - FEAL T,
ORI -V B TEHESINTNS

11. BEAOAIL -BEEHE

@ REMOEESE

~BEMD/-F, V-V B TOREOEEEE (023567) 123 -

Metered EDC Zonal-Priced Nodal-Priced Metered EDC Zonal-Priced Nodal-Priced
Load % Load % Load % Load %

Atlantic Electric 92.95% 7.05%Delmarva 65.79% 34.21%
AEP 94.13% 5.87% MetEd 99.66% 0.34%

AEP OHIO 87.34% 12.66%ATSI-Ohio 90.29% 9.71%

AEP APCO 95.78% 4.22%Penelec 99.34% 0.66%

AEP I&M 93.42% 6.58% Penn Power 96.71% 3.29%
Allegheny Power 98.69% 1.31%PEPCO 88.09% 11.91%
ComEd 96.51% 3.49%PPL 96.52% 3.48%
Dayton 90.29% 9.71%PSEG 99.57% 0.43%
Duke Ohio 82.95% 17.05%

Overall PM | 91.86% 8.14% [ [

*1 HFT : PJM. Nodal vs. Zonal MWh Priced Load by Electric Distribution Company. 2023598 p.7. https://www.pjm.com/-/media/markets-ops/energy/residual
-metered-load-pricing/nodal-vs-zonal-load-by-edc.ashx

2 ZBEGOEERM (MWhOEEILEZEDN) FOWTFELHNEGHBIITH
*3 BENIEAIC/ - FEATHEEMTONS AR NEFIELBVEDCIEARNGIIBRC
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EEE@'J@]\*L(I Physical Bid&Virtual BidD2FEFRICKEL A IESNTEY, WIhE1
HBIHI%COH AL ATEETHS

s . 11. BEROAIL-EEAE
ZHIAML (NYISO) * D BERMOALS %
TEMALOESE AMLAR AR KRIVT il
Fived Bid MR ERELBZVTIRIF-BREEAL
o 9%,
é‘ B EEZREIUTIIMALTHHZEAD
1 ‘;—’U AFLIEITHERL,
H a Price Capped 1A CIC SRDOIRIIF-BE LM
& Bid BOBEEEEANLTE2,
il Zone
s F 1
o | IBRIZER, SR OTHRINA-RELA e BdDLSES ST
n | | < || VM momatEALT AR, JFNA S " Ped B B AT
2 CEBMIERIRT . B FEEN AT ZO1H
— L . MBDIIIVITHY, UT I
@ [ 1BRIZEIC, RS DTRINA-RR LA prdss g B T
= || Virual Suepl || g pn e wE AL S B, UFNIA LTS LT ORI R
CEBNICEVRY, °
ZEAMLE (Bid Load) [FROEETTHREND :
Bid Load = (Physical Load) + (Virtual Load) — (Virtual Supply) SCUCDAAIBRD1DELTHIA

*1 HFT : NYISO. Manual 11 Day-Ahead Scheduling Manual, 202454 8, https://www.nyiso.com/documents/20142/2923301/dayahd schd mnl.pdf/0024bc71-
4dd9-fa80-a816-f9f3e26ea53a

*2 AFLEFD _E RREHE(E$2,000/MWh, &/IMEH&(E-$1,000/MWh
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NYISOZTIUFPEARICNDY-VEREL. ZENEFNDY -V LICEEFRA., LBMPOE
H-BFEZEITLTNS

J-YDRTE (NYISO) 1. REQO AL - HHH

O FEROAILAE
B NYISO[E. BEERNICTHOEBYA~KDITIDY-VEEZRFEL, Y-V EICEERIOLBMP22E H LTS,

FEFRVPEEANLOLEL, 110Y-YEIZETLTNS,

_NY|SO[;$)U'5\/ /0) \E.ﬂ_ _\)\_\/:‘(\:O)LBMPEH:%%%@ﬁu (ZOZBEGJESFi";]) "3 —
coal N
D MOHAMNR HUDSON NEW YORK LOND
A X west WEST GENFSEF NORTH CRNTRAL VAMLLEY CAPTAL VALLEY  WLLWOOD DUNWOOOHE oty RLAND
feon A Qe lam Sos £ lane £ fazel foon G Zane s Saoe) Sazsd fane X
B - Genesee Eome %y AN M4 wR Mm M 3 N5 EE  gR an
C - Central : ; ’ :
D - North Sanint Dvasbor e em e e e am W Ne e e
E - Mohawk Valley  fa.muiume s, s B S S S ot it
B E F F - Capital P or-lso K 7% ae o - %e e nn
G - Hudson Valley
c H - Millwood
A B | - Dunwoodie
J - New York City
G K - Long Island
H
I
J K

*1 AT ¢ NYISO, 2023-2032 Comprehensive Reliability Plan, p.14, 20235118 https://www.nyiso.com/documents/20142/2248481/2023-2032-Comprehensive-
Reliability-Plan.pdf

*2 LBMPIZY -V ICE HEINBMIE THY., NAICHIT 2 2 fiiE. SENARELLRUEBLMIE, SBRARELERUZREMIED3I DO TRINS,

*3 AT ¢ NYISO. Market Operations Report, 2024518 p.9. https://www.nyiso.com/documents/20142/42341275/02%20Market%200perations%20Report BIC
01.17.24.pdf/34f9557f-30a7-dd68-f6ce-428f595ecdab
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https://www.nyiso.com/documents/20142/42341275/02%20Market%20Operations%20Report_BIC_01.17.24.pdf/34f9557f-30a7-dd68-f6ce-428f595ecdab

Virtual Bid[31B i HI5CE
SeEIBAALTHY. EYOIRINF-DEEZHEDLEVERENE|THS

Virtual BidD#IZE (NYISO) *

j]&)bﬁl/-c RIUE

S HEZYTINIM1LHIGHICEVWTRER

11. BEAOALL -HEEAHE

O REFOAILTE
W Virtual Bid@IRINF-DEEZHDLVEEGI THY, EABEESEEELN (EMEBEEEE) OSMIABETHD.
B FEALLEWT, U7 IIM LmhmMign 1 B aihinligz LEINETSA0NEEHF NS,

Virtual Load Bid
EITAR

1HAIMSOMETENEREATS,

18 E‘ﬁﬁd‘iza-?ﬁ%)\btgi UTIVFA Lis50
M8 CEBRIICTYRT

Virtual Supply Bid
RITAR

THRIHBOME TENERTI .

1BRII5 CIRGELIEER. U711 LTHIED
MR CHBNICEVRY

Virtual BidDHEX5 | B4

Virtual Bid%:L Virtual Bid&Y
MW MW
&= Physical Load 200 Physical Load 200
AR + Virtual Load 0 + Virtual Load +150
fE B - Virtual Supply 0 - Virtual Supply -50
1837 Bid Load 200 Bid Load 300
5 FEHEA SOMW@$20 50 FEHEA SOMW@$20 50
o BB SOMW@$25 50 FEMEB SOMW@$25 50
HE | 3 BIC 110MW@$30)] 100 | FBHECTIOMW@S30 | 110
R %E#D 150MW@s40 | - REHEDI50MW@540 )| 90
LBMP  $30% LBMP  $40%

B A EROBY, Virtual BidBL/HYD2DDT-AEREBELLE
BR(Z. Virtual Bid® Y D3%5&I(Z(EBid Loadh'EANLLBMP
NEKT 32,
> Virtual Bidliﬁ%’&ﬁb@b\h“LBMPl;li??%’&’—iiéo

*1 AT NYISO, Virtual Trading., 202445 R | https://www.nyiso.com/documents/20142/3037451/7-Virtual-Trading.pdf/b8ec4017-daac-5654-33d2-

d032eb59e2b5

2 RMEBER. BRERGERLLAEN,
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FEAMLERSCUCEITEREDSEREDSS. RYOERETUEINS

SEFALDOSCUCETOHELY (NYISO) * T -,
B SCUCICBIFRAANIBRICIEER/MAILEZE (Bid Load) &0, TEHEDEHRINFEI D,
> ANER B)) 2: FEFUSE, FE-HIGALE, REXRBEER. FleH. XEHIOEHG

B SCUCTIE. LUFMPass1~Pass5M5DNALIEEER T, HRMICTBBITISCHETET1ANYFNRESINS (95, Pass1(C
LT, PassTDINEAEZEZR AILOLENTTHNG) ,

Pass #1 - Bid Load, Virtual Load, and Virtual Supply Commitment

B|d Load V| rtual Load V| rtual The first pass of SCUC commits and schedules generating units, including Generators nominaged to be
PaSS1 N - N Day Ahead Reliability Units, to supply Did Load (Physical and Virtual) less Virtual Supply while sacuring the
S u p p |y0)ﬂf¥§ % 1-.]-3_ 5 o bulk power transmission system. The system is secured against the normal NYISO bulk power system
contingency set so that monitored factlities do not become overloaded. Also, the program secures for
certain Local Rellability Rules contingencées and monitored facilities
Passz _FIH% g % 1 %_ % EIJ o)kiig gé {[Ta-é o Once this commitment run has converged, the automatic mitigation evaluation Is performed. ncluding
a recommstment;/redispatch. This commitment /dispatch is evaluated by secursty analysis. Additional
iterations of unst commitment with bids and security analysts are performed until convergence ts again
achieved
Pass3 | CGREFERINTVLAL)
Pass2 CHE B LI 2B L SH BT X SCUCORADERFETHEEAALE (Bid Load) ZHLIE
Passd | oy s47 - T IBEENHIN LETTEN BARRIICEEH SN HER
° [ERBHIHOTVERLY,
Pass5 | IEHIBT1ANYFEEITI S,
*1 HFT : NYISO. Manual 11 Day-Ahead Scheduling Manual, 2024548 p.24. https://www.nyiso.com/documents/20142/2923301/dayahd schd mnl.pdf/0024bc

*2 AR

21

71-4dd9-fa80-a816-f9f3e26ea53a
NYISO. Bid/Offer Evaluation Process. 202454 8 p.18. https://www.nyiso.com/documents/20142/25467833/Bids-and-Offers-Evaluation-Process.pdf/7
b893955-3df4-bddf-078e-c6c50a940cee
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NYISODHETOLRICE T, REEDEMICHESBZEXERCOTLEeRIFRE (¥
IRI7705-) ICEYRBEFNZ—EREZREIZILERITHND

Shift Factor®#E=E (NYISO) @ﬂgﬁifg’?gj&gg)ﬁﬁfgm&u

B NYISOTE. EEEAMNLEFEELETE (NCUQ) [CEVWTY-VERITHERDN. NSA (RYT-TtX1UT15%7) (D Ix
ELTEHESNT=Y TR I7945— (Shift Factor) [C&Y. BB RHIESRINS (REHNE—TEREREZELTVNS) ,

JIRTFIH— || « KUY-ANHSEBINA (Reference Bus) [CXLTIMWODIEXEEZITIMIC, BFEDXEHR COXEEDERRERIHRIK

DIE FK*23 > SBNACEFEYINIT7TIF-E LD EERICEDIZ0LE S,
—YIRIFIH-EIXBEDEFR*2 — —SBNADKEH m*2 —
GenA Gen AT®MConstraint 11ZX19 3
’ YIRTFH- 1 0.5 NYISOBPICH 2
SN (Marcy)

B BELRED, |

]
GenAT(;tZMW(D%@E /(h i 7 4

*1 AT : NYISOADETUYJHAZE., 20245FE118

*2 AT © NYISO. Congestion Price Component, 202454 H . p.6,16,26. https://www.nyiso.com/documents/20142/25467833/LBMP-Congestion-Price-Componen
t.pdf/6a9c8078-5eea-c717-9099-c0a045ea86¢ce

*3 AT ¢ ISO-NE. Power System & LMP Fundamentals. p.47,50,55. https://faculty.sites.iastate.edu/tesfatsi/archive/econ458/tesfatsion/Imp.Advanced WPM.ELitvi
novWEM301.pdf
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https://www.nyiso.com/documents/20142/25467833/LBMP-Congestion-Price-Component.pdf/6a9c8078-5eea-c717-9099-c0a045ea86ce
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NYISOICH (I B2 EEM AFL I 1EFFEEALT, i€ %5 E UL \Fixed Bid Block&, EBR
M1 EIEE L3 DDBlockDIRNF-BREFIEELTAILTS

11. BEAOALL -HEEAHE

Q EEROFEESE
E=EAFLDA EEIEAALAA=Y
— S| AALA — Fixed Bid (fB&DIEERL) X AMLIIEE
Amount Price Cap Block #3 (Price Cap $29/MWh)
Block 30
(MW) ($/MWh) b .
o Block #2 (Price Cap $27/MWh)
Fixed Bid Block 100 - . g .
g lock #1 (Price Cap $25/MWh)
#1 20 25 - e V'
& —
#2 30 27 oy
#3 50 29 % 2
AMLESE 200 - % Fixed Bide LTHRRE LIzZ&IT&Y,
0 50 100 150 200 250 AfLLE2EN N ESINGENZE
Amount {MW) E@ﬁ?géo
M IS U E S 05!
— LBMPA'$24/MWhDi5 & — — LBMPH'$26/MWhDHE — — LBMPH'$27/MWhDHE — — LBMPH'$30/MWhDIHE —
Block HEE (MW) Block HEE (MW) Block HEE (MW) Block HEE (MW)
Fixed Bid Block 100 Fixed Bid Block 100 Fixed Bid Block 100 Fixed Bid Block 100
#1 20 #1 0 #1 0 #1 0
#2 30 #2 30 #2 0-30 #2 0
#3 50 #3 50 #3 50 #3 0
BEtE= 200MW BItHES 180MW BItHES 150-180MW BIHEEL 100MW
O E M @$24/MWh ) TE M @$26/MWh ) TE M @$27/MWh #) TE (i @$30/MWh

*1 AT © NYISO. Guide 01 Market Participants User's Guide, 202456 A | p.153. https://www.nyiso.com/documents/20142/3625950/mpug.pdf
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NFHFIESOLKEISODRIFFRELHE S EOEFNEERZIASHICL, REFHIHIC
SINEMBEE R EDRFTICETSEHRZHAET - 2 LE

SN ES i,

1.2. AFFHSOH E [Hi1E

o RIKMIHOEYAEICHT SRR PZOMIR

) ARICBNT EMSSERNICEEITVT

% CIVPTFAANEEESNSRITHIEEZN-AL
LTREMTOHN TS,

RIRFHIHEEA LR, BEME—TEREZE
Lz (TU7PZED) MBMEOERE T EEESD
ZLENHB,

Fle. ERISGEMDEAE LEBROMEAEICDWN
TEIND ORI ETH B,
KEISORDWEHFE (HAORSLMEEE
DEAICEVNTRFTEHNEER) LhFHIESOR
DHEAE (BHEBESEREFKNEZEL, M
BREERIRFEFNNEZEELEY) OEFRNLRE
E2EESNCL. BRICBLEWEMEDETE S
EEREHILENHS,

25

[dRE-TUT])
AFHIESO. HKEEISO/RTO (PJM. CAISOZ%)

[(AEIEE]
@ AFFIESODREBRBEILETE
> Two-scheduleE ADE =R, ZOMMEAEDE) A
> HAOBRSEEASZE (Two-schedule)
> WEMEEEAZE (HOEP)
> CMSC (FBEME & RMEOMISEIAL)
DL H
> IBYATLEFIVATLICHETZE] B RrEmOULIE
@ HFHIESOLKEISOD R R EL ST E A iED LB
> HAORPETEAERVOVYIDEN
> KEMBETEAERVOOVYIIDEN
> ZOMREERELFTEICEADIEEDEIE
® MRP (Market Renewal Program)
> MHZERAREOHIELZOER
> HAORSVHEMBEEVATLANDEE
> BIERROAELRERRODH CRHEMERERS
SR CE R ROEIR)
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NFHIESODIHY AT LlZ. 1BHT- & HEOH B S RTEEEE G EICEWT, #i
YATLAPKEISODY AT AL B EPRERENEL-LTVS

RSO EMBCRATEHLH

1.2. AFFTHISOK E Hits

15 5 AFHIESO IBY AT s NFHIESO #FHYATL (MRP#) ™1 KEISOYAT L
REEHIF%ZE B I BDispatch Schedule& e N
N = =4 S ~ iﬁ,‘ﬁ%‘]fﬂﬂ%‘u%’)( i‘tﬁ)ﬁﬂ'”ﬂﬂ%k%?<
JAT LD %'%%’Jé%ﬁ[ﬁﬁ—?\g%ﬁt Schedule® SCUC/SCEDMEAE I L 338 SCUC/SCEDIEE - £ 238
st DACP™
1 ALIERLRE (Day-ahead Calculation Process) SCUC SCUC
=] B4y DACPATIESORR EFREL T 1BEIMSHDEREEFX 1BEIHIEDERERER
I%% S3CATI1-V VI EER ATJ1-UVJ%EER ATI1-UvJ%EER
& wroe | DA-PCG (Day Ahead Production Cost i i
& EE Guarantee) DA-LMP DA-LMP
e DSO MIO (Multi-Interval Optimization)
AR (Dispatch Scheduler and Optimizer) XHAE & L CIESCUC/SCED L [RIBR SCUC/SCED
él A ER4) D751 L D1EHRZ B EA [-Dispatch UM LTHIBDIERETEER D71 LHIZDIEREBER
b 7 Schedule T A/CyF &R e TAAIYFEEE TFAARYFEEE
H C e .
s Market Schedule CHOEP |[HY AT LMDispatch Schedule& TARNYFHERICE DN
(BR—ROHIZRHEME) 2E5E Market ScheduleZ# & LRT-LMPZE E RT-LMPEZEE
e
£ | zmoasm BY (Uplift) BL (IMPLEENE) BL (MPIL&ENS)
D7 » .
ﬁ % RBEMER /W\(M:ﬁ)gemem HL (LMPIC&EN2) %L (LMPIZ&EN2)

HEEEENESOILLEZTAAINYFICHESHICHERERTHECMSCE., IBEHRROSMARIEE R EH RREORM AN ERICTT 5 IALDH
THL IV TL-MEDFKEHIF% & hT-Dispatch Schedule¥ Market ScheduleD £ TN E E4/IET 21 HA TH B,

*1 IESOIF2002£ECIHY AT Ln (Two-Schedule System) ZE AL, 180 B&ICHYATANEITT B FE CHOLDBIRLTHEY, BIEFCL>TREZTEREREITNS,
2023F 11 B [CMRPICEBFIE RV YATLBIEZ FELTVNED ASASORZEBR LI TPYRILEI-OFERICKY, 2025F ERBHBALATV1-VEEE LTINS,
*2 NFHIESOIBYATLICEWT, BIHETE TlE, DACPICELY, IESORBEFEL M LOBATII-UV I ThNnah, 1BEImHEEELEN,
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2002 [CEA SN f=Two-schedule system(3, H#I18HBAREIEIFRIAL, HEZED
gz RRSES/-FIVHIICIBITT 3 FETH N, BUEEFICK->TiEdR Lu;.U'C%TZ.

e 1 i * 1.2. RFFHSOK E [Hits
Two-schedule FADTER (FFIESO) 2 D NF S ESOORM BB E
« 19994 (ZFZIZL. BIH(EIMO (Independent Electricity Market Operator) &ME(EN 248 TH D,
[ESODHEE X ILE[EEE(C, Market Design Committee (EXAF#RES) (C&oTTwo-schedule systemDIRAA' R
ESNf,

- HmZEDftgE RS 3./~ )LH] (Congestion pricing approaches) H'YATLAREELTHE
Two-schedule MTHERITERL Y AVIVAMNDORERINZEBEIEITHIETHS,

BEADER ||+ —AC INETOMBEEAAPHIENSRECED>TLEIIEADESZNG, HAD18H A (L1
CERZIT7 N ELTHEAT—DMEEEEZA NS LTS,

o LMPEIFBALTWSKETIE. FEEAICE Utility Company i i & OE A& ZRDH TLNDIIXT L,
Two-schedule AZFUZN ClIE A+ F(COS TR — @ MRASN TV e FIEZEBEADORS GRS
ﬁl‘fﬁ@%ﬁtﬂ, ﬁh\')({/\étﬁ/\“éjrﬁkﬁﬁﬁiéo ‘

‘ ! o BT LEFAETHLN 2002F IV AT LIREHITHON TUARE, BE/\YFZ#EYRLS B X THE)
MMEVWTWBIRIR THB2, (Market Renewal Program(C&W2025F5 B (CHB1TFE)

¥ ZDMTwo-schedule systemE AZ& ST LIEECOVWTRRHEZ2TVAEL, (A-ANUTICHEIZMEFHERICETEEH)
—YATLBEANSIREXRTORN —

*1 AT : The Brattle Group. The Future of Ontario’s Electricity Market, 20174, https://www.brattle.com/wp-content/uploads/2017/10/7193 benefits-case-asses
sment-market-renewal-project-clean-20170420.pdf

*2 HFT : Minister of Energy, Science and Technology. Final Report of the Market Design Committee, 19994, https://www.rds.oeb.ca/CMWebDrawer/Record/75
2827/File/document

3 ETUVIICBNT, EARICHIENEEL TSN 2 LR LEIEEZ T, BRNS BETRUNGEREANOEHIZITIEEN, ERELTHERINT,
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IESOA*Market Renewal Programz{T3 R =&L T, RELEBMEICHIT2HIESINE
ADfEE X T 3EEEVPEFHEERAOEEEDOFREN HITONTNS

1.2. RIRF 50O E 1%

@ HhFFIESODRIFELEHE

RORMECHIAEEEDRRE TIEEHDEEMEDORE
(Two-schedule system(Z &3 fRE) GRITOTHBEIEICL M)

m BITOYATLATHBTwo scheduleTld, 5 RITORECETHEIREN WS, FHE:

i* SEI MR IMEECEIVTRERSES DN-AEBBBERIRFCEFINEBVEE, -_—L|E|
(32H, H—BHIBMIE) -VF) TRESNS, (LU W51 LDEEBNMERINS,
Tﬁuwﬂs%ﬁk&")iﬁ!'EIDJIHﬂﬂ%?U‘m%‘ﬁﬂ%JiU%

= L<EWHE. TimS &I HisMECRER

0z | | D —ME)DCFEEIANERINTERVATEE HRESE (BICBIX) OTHEEELS

= MRS, TARIYFIERICREDENIRY
H$H3,

11757 o A NEEN B &k |- 3

|| DESMELTNI LORRMIE | | LT TATE CORERRERHAICES

O || ST TSR OEEAYIT RO, - AL /L0 T Rear

R T BB A 42 4 Conaestion Management generation cost guarantee) HHELL B,

H | | Cottlomant Cradt (%MSC) Al (1120 20T 0T 5 LI2FEME THBEOntario

° Energy Board/‘ &L TW\3)

HFT ¢ IESO. Market Renewal Program Energy Stream Business Case, 20194, https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-E
nergy-Stream-Business-Case-2019.ashx
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IESODIBY AT LT#HBTwo-Schedule System(d. Hitachi ABB Power Gridstt &
AUTZ:Dispatch Scheduler and OptimizerY AT LZAWTITHN TS

7= ‘ " 1.2. AR HBONEMGS
Two-scheduleV A7 L (hF5IESO) ™3 . S L
B ESO(3. 19994 (2554 AALIC& o THitachi ABB Power Gridstt (38Hitachi Energy#t) &YATLBIEDZHELRET,
2002 F [CFR1TDTwo-Schedule System&E A LTz,

B Dispatch Scheduler and Optimizer&MEENZ VAT AN EA SN, #H LR RIDfEIE (Shadow Price) &IBA—ED™E
HEMS (HOEP) ZARWEEZITOTWS,

—BEIROUT AL LEETIYIYYOTOTA -

Dispatch Scheduler

Compiinamatom | — A~ and Optimizer I
' Nods |
] : “EosIMPERE  (Shadow Priice) el BRHEOHNEEERLE. iﬁFﬁL_thaﬁfﬁ
Commimentsfrom | I (C&BRTI1-UH T% _(Shadow Price) [CEIWTHEEIES
T-GCG s — _D|spatch SChEd le o 179, L (RFICERSNEN
k‘l\ [—Dispatch Schedules | Service \
IESO Inputs - i
: Acﬂimi"hiféﬁ.es—:i SCUC/SCEDICBWTZNZNOTIL T X LE(ER?
Matket Particpant ﬂ, e — . | v /
nputs Ma iz Market Settlement
1 S o > EBRBEOHNEEEELE, 550K
_ : ' £Z27I1-Up/ Effith (MCP) ERTEL, HA—0H S
" s dhedues - | : v | =Market.Schedule | Puisons EHEAE (HOEP) [CEIVT, MHRETE
Adtvation Schedules : = : Redorting MTHNTNB,

*1 HFT : Market Renewal Program: Energy Real-Time Calculation Engine Detailed Design Issue2.0, 2021518 https://www.ieso.ca/-/media/Files/IESO/Docume
nt-Library/market-renewal/MRP RT-Calculation-Engine Chapter V2.ashx

*2 HFT : Queen’s Economics Department, A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 A | https://www.ieso.ca/-/media/Files/IES
O/Document-Library/training/mrp/Day-Ahead-Market-Quick-Take.ashx

*3 AT - WEOUTIIALHHZBDFCOperating Reservel LTF BN EZN TS, IESO. Operating Reserve Markets, 2025518, https://www.ieso.ca/Sector-Part
icipants/Market-Operations/Markets-and-Related-Programs/Operating-Reserve-Markets
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IESOlZ. HmiGZxELCEEEBTEIDC+HEEHEDVERINIEITEMEIETHE
1TV, REEHEINEZERUEVWHOEPOEEZITOTWS

1.2. RIRF 50O E 1%

@ HhFFIESODRIFELEHE

B HOEPIZLUTOEHY, REFHIKNEZEBLEVWXYY M-S -TEENTTHN TS,
@ IESOICLBENEFEEZDFH : BEDEET-IENHTL. BB LI TOIESOEEANNDEELFHIT 3,
@ REEHEZECLBIANL - REFEEQ. mTBANLETELRSEFE COANLZITY (IR EEDBEREZRED)

@ IESOICLBHNEEDHETE : IESOlF. BEENDEELZW/ETDIC+H R EEHENERINZET, BMEEIETHEEZIT
S0 COTOTARESHTEICITHON., 5HTEDHEMIE (MCP) HEEE N3, HOEPIE, 120 E M4 (MCP) @
EIHETRESNTND, COFE, RFEFEFIPOR, B OMBEEFTZRBALES,

@ FERANDFEK : £ TOBERIL HOEPEZRICLTERMTONG, FLALD—ARRELRFERIEOHICHOEPH &
INTHY, FRERVARIEFTERIEIEOREB ELTHOEPORIEN L HIN TS,

— HOEPOI&#E#E (20204 ~20244F) —

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2024 433 284 289 2.9 284 314

2023 3.40 2.3¢ 21

2022

2021

2020 48 45 1.39 0.6 183 1.25 2.05 94 .44

*1 HFf ¢ IESO. The Hourly Ontario Energy Price (HOEP) . 202447 B R&. https://www.ieso.ca/Learn/Electricity-Pricing-Explained/The-Hourly-Ontario-Energy-
Price
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CMSCI&. Two-schedule systemICBEWTHKEEEENIESOILLET1 ANV FDIERIC
W1V T17(F 52 BMELTEASNTVS

1.2. RIRF 50O E 1%

@ hFFIESODFRRBILEE
B CMSC (Congestion Management Settlement Credits) (&, RBEICHIIDEBEZHERFT BLHICIESOTEAINTINS

THATHY . REEEED TR/ WFOERICRIAVEIT1IREZHRELTVNS, DBV EEFENICIELE
%o )

B Two-schedule systemD{tHEANGIRAE LIFRIE TH B8, MRPICEDTSingle ScheduleANEBATUR R L E13<2S
(HIfrEN3) RAHTHB,

CMSCOETER

CMSC for generators = Operating profit (Market quantity) — Operating profit (Dispatch quantity)

Operating profit for Dispatch Schedule = (MCP — Offer price) * (Dispatch quantity MW)
Operating profit for Market Schedule = (MCP — Offer price) * (Market quantity MW)
CMSC = (MCP - Offer price) * (Market quantity MW) — (MCP — Offer price) * (Dispatch quantity MW)

CMSC = (MCP - Offer price) * (Market quantity MW - Dispatch quantity MW)
\ J

J \
I I

MHZOEMIE — REBOAFLME  Market Schedule CEE SN =MW — Dispatch Schedule CEE SN =MW

*1 AT : Queen’s Economics Department, A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8. https://www.ieso.ca/-/media/Files/IES
O/Document-Library/training/mrp/Day-Ahead-Market-Quick-Take.ashx
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REFRENCMSCELTHIENMTONIERED., FEEERBOSMERIEEREE
HRBEORMEIHEFEESOLHERINS

1.2. RIRF 50O E 1%

@ HFFIESODRIBFRE(LEHE
B CMSCOFTEIIDWTERIUIARRICHDFELEGE. [FERMRFEOSMARIEERAOME (ET) IPOEMRE
DL EREADFHE (AL) IFEFE LERLIVIZERELGEIN, HF/LB%’E;F: RO MEINHIERADFHEE (£
E) [ETEMRFORMEBTIZEREADFHE (AT) I0FEROBMEFEEFELEN RIYVZRN) LHRINS,

MREEOHANES - REOHADES

A B AR IR - :E R4 R-IOB (G1) [CHY
gEmslEhEY, O-FREl  JOREAME | GEEEED R EBBA BRI
EBT DI ETETB) it o Ch BRI TR

l > TR~ AMLAH

RR-YDA (G2) I IERMRHD SBMERFD RRBHIDFEL TLBL)
zj{t\ig(:jtgﬁm%%)m(a%?z & i 3 R BB IR RIS BIROK **Eé'b‘@f*“

- B NI NOFEIE (R BN CERVIKEE
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RiEHLHBIHE. KIELZLIERMRBOBROMERIVIFTALLES, 2010,
V1T ABRZBELRENLRENEHIEISENTCMSCHARE SN, B154LLES

St iy N -3 w * *1’2 1.2. ﬁﬂ#ﬁ%@ﬁ'@iﬂﬂ‘ﬁ
CMSCOEEREDIA-Y (hFHIESO) (1/2) @ 15 IESODRBR AL
[(RFEFELIBRGIOADRE T/ - N HFEEHLT [(RFEHIKHY]EBRG1EGETRBL/ - FEEEHET
IR R 80MW FERH R BRI 70MW 10MW FERH R
G1 faE G2 A% 2
Offer price Offer price Offer price Offer price
$20/MW $30/MW $20/MW $30/MW
RERE MCP : $ 20/MW RERE RERE MCP : $ 20/MW RBAE
100MW 100MW 100MW 100MW
53.3MW 26.7MW 46.7 + 3.3 233 + 6.7
= 50MW = 30MW
FHHLAL [ J-KBE : BOMW } FHHBY [ J-KEE : BOMW ]
G1 0 -
O RFEHIFIR LRI ($20/MW-Offer price $20/MW) x80MW = $0 -
@ FRFEHIFISHY RN ($20/MW-Offer price $20/MW) x70MW = $0 ($20/MW-Offer price $30/MW) x10MW = A$100
3 CMSC (REEHIFISHYEE) ($20-$20) x (8OMW-70MW) =$0 ($20-$30) x (OMW-10MW) =$100
@+®-0© - $0=

*1 AT ¢ IESO. A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8, https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf

*2 AIREMHEL T REIRORSFELL EEBEORLGLET B, oy EEBREOFELT, GINS/-FIHLTULEYIAAD3IHD2%., G1HBGZFHLT/-FEYATNEIE
@3001E%55, (LR

33

© 2025. For information, contact Deloitte Tohmatsu Group.


https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf

REFNIHZIGE. KEELIHISNEEMRBEOERISFZEN RS TS, ZD1=6,
BRINTEFIFRZMHIEITZIENTCMSCHER SN, BB LGLELES

CMSCOEZEFEDIA-Y (NFHIESO) (2/2) ™ 1.2. RS ORE i

@ HFFIESODRFRELETE
[REHINEL)ERGT., GEBEIL/ - FEEE BT [REHIHWHY]BIRGT. G2ORBENTERT S

FERMERE 100MW

10MW JERMRE RMERE 40MW 70MW JERMRE

Offer price Offer price Offer price Offer price
$20/MW $30/MW $20/MW $30/MW
RERE RERR RERE : RERE
100MW MCP : $ 30/MW 100MW 100MW MCP : $ 30/MW 10?MW

66.7 + 3.3 33.3+6.7
= 50MW = 60MW
GRERCENT B1.
FIEHIFEL [/—F%ﬁg : 11OMW} MCP($$30/MWIC FfHIFHY [/—F%E : 11OMW]
A
(B I G2
O FRFEHIFRUFFINE ($30/MW-Offer price $20/MW) x100MW = $1,000 ($30/MW - Offer price$30/MW) x10MW =$0
@ FRFEHIFISHY RN ($30/MW-Offer price $20/MW) x40MW = $400 ($30/MW- Offer price$30/MW) x70MW = $0
® CMSC (RiEHIKIBHYE) ($30-$20) x (100MW—-40MW) = $600 ($30-$30) x (10MW-70MW) =$0
@+®-0© _

*1 AT ¢ IESO. A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8, https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf
34

© 2025. For information, contact Deloitte Tohmatsu Group.


https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf

EHRROEREREFNAHEIHS. T LERDTEH, FEE

9%

(&%)

CMSCOEEAREDIA-Y (hFHIESO)

IRERNHY . BIRGTICINZA CGREBENE LT

REHIRIDHY, BIRGT. GROREBEEN W ET S

==
= =1

iR D5T L (380

1.2. RFFHSOK E [Hits

@ NFFIESODRIFRBILEHE

RMERE 70MW 10MW IERM R RMERE 40MW 70MW JERMRE
== N = =
Offer price Offer price Offer price Offer price
$20/MW % 30/MW $20/MW $30/MW
RERE=E : BERE RERE . RERE
Sl MCP : $ 20/MW 100MW it MCP : $ 30/MW T0OMW
46.7 + 3.3 233 + 6.7 26.7 + 23.3 13.3 + 46.7
= 50MW = 30MW = 50MW = 60MW
SELEFE [ J-REE : 80MW } SELETFE [/—F‘%%ﬁ : 110Mw]
G1 G2 G1 G2
OREHK _ OFEEH1H | $30/MW x 100MW $30/MWx 10MW
HUBsS b | P20/MWX80MW=$1,600 |- HLESS E | =$3,000 =$300
3 ey 3
%ﬁ%ﬁfﬁ $20/MWx70MW =$1,400 |$20/MWx10MW = $200 %ﬁ;ﬁ”ﬁ $30/MW x40MW =$1,200 | $30/MWx70MW = $2,100
~T OC L
®(§MS%CW ($20-$20) x (80MW- | (520-$30) x (OMW- ng(g\isﬁﬁc.m ($30-520) x (100MW- | (§30-$30) x (10MW-
%éﬁ% "170MW) =$0 10MW) =$100 %‘Jlig)b " 140MW) =$600 70MW) =$0
@+3)-© _ _ @+3)-O® : _
R | 4 oot $0751,600 $200+$100-$0 = $300 R | 4 oo 3600793000 $2,100+$0-$300=$1,800
mps bz | A$200 mps bz |A$1,200

*1 AT ¢ IESO. A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8, https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf
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REHLHBIEE. FHULOXEEZRE
R

BRELCHVWTEIRBEZMFISNE
ERIEHEDE '1‘3'67;&) ﬁ?&éhtﬂﬁ’éﬁ&?é BRI TCMSCHEEINS

o = ol =R SELMME | A T ' *1 1.2. RIFF 5O E ffiE
( = %) CMSCO)E—Eﬁlf (%")Llhb’*ﬁl‘l—to)'%n ==8 (jjj-g IESO) @ hTQ‘IESOO)IEJH%HEEiE1B§+§
REFFIN B 2O HFIA LDXEEEIRET IO REFFIN BN HFIA LDXEEEIRET 2
RHRE 50MW 80MW FERMRR RHRE 35MW 95MW FERMRE
Offer price Offer price Offer price Offer price
$ 20/MW $% 30/MW $20/MW $30/MW
RERE : BRE RERE : RERE
100MW. MEFS & SN 100MW SOMW SIEIP S 5 SRS Joomw
33.3 + 26.7 16.7 + 53.3 23.3 + 31.7 11.7 + 63.3
= 60MW = 70MW = 556MW = 75W
: e ‘s T
W J-FHFE 1 130MW Offer price EE SOMWEANG J-FR/E : 130MW Offer priceHE
G1 G2 G1 G2
OXxFEHK | ($30/MW-Offer price $20/ | ($30/MW-Offer price $3 ORFEHHKI | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/
BUERIZE |MW) x100MW = $1,000 0/MW) x30MW = $0 HUBEFINE |MWx50MW = $500 MW) x80MW = $0
@FFHIH | ($30/MW-Offer price $20/ | ($30/MW-Offer price $3 @%FHHIH | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/
HYRFIFEZ [MW) x100MW = $500 0/MW) x80MW = $0 HYEFINSZ |MW) x35MW=$350 MW) x90MW = $0
C%;MS%%%,\J ($30-$20) x (100MW-50 | ($30-$30) x (30MW-8 @D(élf\fisr&ﬁi% ($30-$20) x (50MW-35 | ($30-$30) x (80MW-90
50&% "7 IMW) =$500 OMW) =$0 aat]ﬁ%})b T IMW)  =$150 MW) =$0
gl%%% $500+$500-$1,000 $0 %;E%%% $350+$150-$500 50
o |~ 30 O | 0

*1 AT ¢ IESO. A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8, https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf
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5:5%&@&.;'6‘/ FEEEZRETILH TEHEVMEELEVWTE, BREEZMFISNEE
BREAENRED I B8, RSN HEMHIETSENTCMSCHERHEINS

= R —RE AR A ‘ *1 1.2. RIEFMim 0K E fHig
(B#&) CMSCOETERE (J-FEZ®LSEWL) (hFFIESO) © 1S ESODRIR BBILH &
REFNHY ., ERG1OADERB N RE L BT RFEHRKDHY, BIRGT. G2OMEBEEN WERT S
BHREE 50MW 50MW FERM B BHRE 20MW 110MW FERMEREE
= A\ ==
Offer price : Offer price : Offer price : Offer price :
$ 20/MW $ 30/MW $ 20/MW $ 30/MW
#E © 100MW MCP : $ 30/MW EEE CON =R : soMw MCP : $ 30/MW =& : 100MW
33.3 +16.7 16.7 + 33.3 13.3 + 36.7 6.7 + 73.3
= 50MW = 50MW = 50MW = 80MW
J-FREEZ®EY SmmE T J-FREZR®EY — T
Ztﬁg“%é;fb\ [/—F%E : 13OMW} Offer price EE :tﬁg¢%§;fb\ [/—F%E : 13OMW} Offer price EE
G1 G2 G1 G2
OFFEHH | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/ OXRFEHIF | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/
HURNE [MW) x100MW=$1,000 |MW) x50MW=$0 BUERINZ IMW) x50MW = $500 MW) x80MW = $0
@FR S | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/ @%FHHF | ($30/MW-Offer price $20/| ($30/MW-Offer price $30/
HYRFINE IMW) x50MW = $500 MW) x50MW = $0 HYRINE [MW) x20MW = $200 MW) x110MW = $0
C@(éMSﬁ%i% ($30-$20) x (100MW-5 | ($30-$30) x (30MW-50 @(%’,LS%CU% ($30-$20) x ($30-$30)
@LJH\%})L " loMW) =$500 MW) =$0 WJH‘%")L "1 (50MW-20MW) =$300 | (8OMW-110MW) =$0
@+3)-@® @+®)-@
Pty $=5;>8+$500—$1,ooo $0 T $=2§8+$300_ $500 %0
FEOINZE |mOINEE

*1 AT ¢ IESO. A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 8, https://econ.queensu.ca/faculty/ware/371/PDFs/brown2.pdf
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EBEEHE(L. Market ScheduleTEEINEHNEMBLHET, TAANYFICHESH
IEERTHACMSCERITIBIENTES

1.2. RIRF 50O E 1%

@ HhFFIESODRIFELEHE

AAL BEbsteE FARISYF/FEE
[ =N

EEREOHNNVEEERLE .
4>‘ S@ElkiE }—»‘ Sha?fhjlvp';”ce }—»‘ FARIF }
=Dispatch Schedule
(Bid Price) )
FEEAL S -
[ (Offer Price) | ARRROT AT e L MCP REEEEOHHE?
o=l G 543 ¥ DFITE ) MCP + CMSC

HOEP(Z12/8 (18RE4
Mcpw$ﬁ1ﬁh\6§

\ 4
HOEP
[ (HA—ROER) > BEROEH

CMSCOETEX (Fi5)
CMSC = (MCP - Offer price) * (Market quantity MW - Dispatch quantity MW)
\ J

J L
I Y
SO EME - REBOAALME  Market Schedule TEE SN =MW — Dispatch Schedule CEE N =MW

*1 AR ¢ IESOFOARIBIRICE IS F-YUIERL
*2 IIEDTwo-schedule systemTld, X EOAZE R ([FUplift (CMSCEIFRIDAF-L) (L& THENTTHNS,
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IESOIZH (T BUplift A T DRDEBYSTELRAFTEL. ZD1DHCMSCTH

Upliftt CMSCOR®RYE (hFHIESO) 12. RSSO E itk

@ HFHIESODFEBRBELHE

B UpliftdEANTIHEARTHRET Sk 4 WEMIANENN-FBHOBIERILREZTHY . CMSCIEZDFD—HEFT. %I
EEMRMDTAANYFICHOIFEEREET,

UpliftDiE 5!

BE

Hourly Uplift — Congestion
Management Settlement
Credits (CMSC)

CMSCI XEBYATLADBE R ZEEET 216, XTEFELAHEDNTYAZHRFT SI0H(C. IESON'LDTE
ROOSLTREDEEEZHBLULREBRECIDNG, (T1ANYFICHIHEER)

Hourly Uplift — Intertie Offer
Guarantees (10G)

BAOBWACKLT, 1REBLYOER T ANy FEEAD . ZOREAROSHTEOTISMEEDOFEEBRT
BEICIhNn.

Hourly Uplift — Other

IXNF-ERCERFRENEENDS,

Daily Uplifts

B AMEEEUCEEREZIRICIIVN 3HICHELET S,

Monthly Uplifts

BHERALCRE. ENMOEEMERERL,. LREHOMBOYATLAARNL-FI-NOEHERLILHICHLER
Y-CRAT5v7 AF- b ke, BEYR-b AEY-L2F) H'EEN3,

*1 HPT : IESO. Wholesale Market Service Charges. 20252 RE. https://www.ieso.ca/sector-participants/settlements/guide-to-wholesale-electricity-charges
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IESODIBY AT LATH1BEIHIBEFEELET. ZORKDYICDACPEEINZ O A%RE
ALTHY, BT AFAEICS\WTESOREFTELZB/LILIICATY1-UYIHMTHNS

1.2. RIRF 50O E 1%

@ hFFIESODRERELHE
I[ESOTIE. 1990 FEREH(CHHTENHHNREINLD 1HETHIBEHERE(CEVWTE—REOBEDTREN T,

1B RIHSOBERF BN HINTWH IESOF2002F(C—BRAT I THIHEEZAY- BT,
B AMEICETZEROHRNGER (ATY1-YVY) OZ-XF&EFY. 2003FNo1HRIHIHICEAT 2 AEZHKBLE,

LHL. IESODIZ-Ih DiEMEETwo-Schedule System(d, 1HEIFHOE ALY, T 2 KSHRERE L L TERHIN ED
FEAEDRER. 2006F(1C1HEIHIBOEA TlEA<{DACP (Day-Ahead Commitment Process) DEAZARTE LT

B TEROLHY, DACPTIHIBANEE (IESOBTEEE) wmidLOCATI1-UyIhiThn, gEsEEI I EVaEN1H
BTG EDENTH B,

IHYZ7 L (DACP) #YA7 L (Day-Ahead Market)

REFEHE TS ATBBISRMRAERSES |, o R
SMEK  EHARERELTIS, (ESONBBRREBEISLD. | g i 0 DSOMIERUAT Iy TR R
UTII1 LHHOSMICEDACPOAIEHRB T TS, ) - T )

HROHFE (ESOREFE) ZHLILIICATI1-UVI%E | HiGEEF0BEEHLILOIATV1-UVIETV, Z2HOEE

ATIIVYT G0, BROBEEXEN IBETE S, £ LU ERIIBIETS 3,

MiEsE | THREBICLBMEFEEIE, BRI & BMIEHRENH D,

ShEAD |FIEFECBVWTEALOPYERVEZITIEZESE (Exports) (& [BTAWMEICEVTHANLOPYEYEITIEZESE (Exports) (&
1t IT47 | SIMATEETHZN. AV I T1TER, SMATEETHY ., 1YY T1TNH 2,

*1 HFT : IESO. Day-Ahead Market High-Level Design, 201958 A | https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/dam/DAM-High-Level-De
sign-Aug2019.pdf

*2 HFT ¢ IESO. Quick Takes: Day-Ahead Market (DAM) . 2023F10A. https://www.ieso.ca/-/media/Files/IESO/Document-Library/training/mrp/Day-Ahead-M
arket-Quick-Take.ashx
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DACPDERIZ. THOFEELHEORBUNIRE L LR EBEEFTEIT B0, IESOD
EHMSE1EEIEVTIVIMLTHIEOBEAZHER CESH TLKIEDRLEELLEEZILNS

1.2. RIRF 50O E 1%

@ HhFFIESODRIFELEHE

%o

> BIEKTECOMENEXSEL CRED1BEITME THNIL, Day-Ahead LMPAETET B) 6, TimSIIEL
DACPIZS N 21V I TATD DL BRI BIEFERETEELEDNZ W, £, TIHSINE FHE— O EMSIRE
FBRUT NI LTHGICEFRTEERELS,

> TEEREHRNZ V), 2ROBELEORBUNREL LY, (ESON'E B OREEBRATV1-UV T ETRE,

B Market Renewal Program(ZH\TTwo-schedule'5Single-scheduleAN#1T9 35437 T, IESOTE1HEIHIZDEA
W RIREE 1T,

B 1HEITRHBOEALLLY, GBI VT IVIALADE S [CEVWTGHEMIENRE SN B0, HiGE CEoTULARIEREDFE
ZLYUBYICEBTERLIICEY, HEEICEOTUT (UT7II1LHBZDHDZEELLEN) BENIFWITILIA LDOHIE
[CE5SNBABEMEME T IBE VNI R T AVY R HBEIESOFIRATING,
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*1 HFT : IESO. Day-Ahead Market High-Level Design, 201958 A | https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/dam/DAM-High-Level-De
sign-Aug2019.pdf

*2 AT : Queen’s Economics Department, A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 B https://www.ieso.ca/-/media/Files/IES
O/Document-Library/training/mrp/Day-Ahead-Market-Quick-Take.ashx
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*1 AT : IESO. MRP Detailed Design Offers Bids and Data Inputs . 20214, https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP_Off
ers-Bids-and-Data-Inputs Chapter V2.pdf

*2 Variable Energy Resource (VER) HEEHEE (AN, K5EH) FIESOLLZHEFAT-5, £iE MEOREFRT-FERIRTZIEHNTE, MBOT-YEEIRT
%1543, Var. Gen. Forecast Quantityx A /193,
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C - BIXKET - BIRKET
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) h minz ((Generation Energy Cost)
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)I/ E-I-E—GJHT.I'FEﬁHﬁE %;’F‘ﬁl\n14ﬁ%ﬁﬁﬁﬁl (HJE') 1H%FEﬁHJ (é E) RTC : %El (%%ﬁ']ﬁ%lﬁﬁﬁ-']%}ﬁﬁ)
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X St Mixed Integer (Linear) Programming Mixed Integer (Linear) Programming
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*1 Violence cost& [##0:2 & (Energy balancefl#. import-export®l#%) (CEHZIANTHS,

43 . . .
© 2025. For information, contact Deloitte Tohmatsu Group.



SCEDIZDWT. IESODFIVATLAEKREISODY AT ARRBERFELILTWEEZ AN

¥8EI8S (SCED) ODEEE:

1.2. AIBEHISOHN EMIE
@ NFHIESOLKEISODELEE

[ESO™
g . _ KE I1SO
IBYAT L HIAT L (2025FLABE)
& || 9 £ s | 445 £
maomE || OBl 1| REHIOME RIS REEIOEES
it =t
B X & — XS paf INFAIT-I IFAVI-I
A5-)\)12
i AL Y Y Y
S AC Power Flow/ AC Power Flow/
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e RE 5 9 HEAL 5 EAL 54 BT
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= S iy 3 S %Y (Congestion Management - N
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*1 HFT : IESO. MRP Detailed Design Real-time Calculation Engine . 20215, https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/MRP-D
etailed-Design-Real-Time-Calculation-Engine.pdf

QR INFAVI-NIVEFEROBBXE (10XMET) IChiYEECERECITHON, TFEOBIEMNRIREBIRSEERTIEHICEDN TN,
*3 REILETENDERETE (Base Case Power Flow) %389,
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1.2. FFFHSOHE [Hi1E

3 MRP (Market Renewal Program)
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BRUIBILLEAL | | MAA-TYCAEND | | RETRAORANSE | | el KEND || LBICSEL), PR
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T3, ey = : Lo
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THREIHHDEA

HARYTIVFALDZY Ry AV FDETE
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EA EOERMEES ., IESOLHiHSINE
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BROEEEGEIHOATI1-U VT T
A FOIAREHIET B,

*1 HFT : APPrO, The IESO’s Market Renewal Project, 202245 A | https://www.appro.org/index.php?option=com mdfiles&c=files&task=download&id=24
*2 AT © IESO. Market Renewal Mission and Principles, 2024598 11HBEE. https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/market

-renewal-mission-principles.pdf
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HBTIECHREDREE TEELIICHEIL,
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*1 AT © APPrO. The IESO’s Market Renewal Project, 202255 A . https://www.appro.org/index.php?option=com mdfiles&c=files&task=download&id=24

*2 AT ¢ IESO. Market Renewal Mission and Principles . 2024F9H8 11BEE. https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renewal/marke

t-renewal-mission-principles.pdf

*3 AT ¢ IESO. Market Renewal Program Energy Stream Business Case . 20195118 https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-renew

al/MRP-Energy-Stream-Business-Case-2019.pdf
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*1 HFf : IESO. Memorandum, 202249 B . https://www.poweradvisoryllc.com/reports/the-ontario-energy-boards-2024-2027-business-plan-the-said-and-the-u

*2 HFf ¢ IESO. Memorandum, 202259 A https://ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/imrm-20220922-mrp-business-case-validation-

memo.ashx
*3 1RJV145AICTEHE
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*1 AT © HAT : IESO. Market Renewal Program Quarterly Project Status Report, 202359 8. https://www.ieso.ca/-/media/Files/IESO/Document-Library/market-
renewal/MRP-project-status-report-Q3-2023.pdf
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*1 AT © APPrO. The IESO’s Market Renewal Project, 202255 A . https://www.appro.org/index.php?option=com mdfiles&c=files&task=download&id=24

*2 HFf © IESO. Memorandum, 202259 A https://www.poweradvisoryllc.com/reports/the-ontario-energy-boards-2024-2027-business-plan-the-said-and-the-u
nsaid

*3 HFf : IESO. Memorandum, 202259 A https://ieso.ca/-/media/Files/IESO/Document-Library/engage/imrm/imrm-20220922-mrp-business-case-validation-
memo.ashx
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*1 HFT : Market Renewal Program: Energy Day-Ahead Market Calculation Engine Issue2.0, 2021518, https://www.ieso.ca/-/media/Files/|[ESO/Document-Librar
y/market-renewal/MRP_DAM _Calculation-Engine V2.pdf
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*1 HFT : Market Renewal Program: Energy Pre-Dispatch Calculation Engine Detailed Design Issue2.0, 2021518 https://www.ieso.ca/-/media/Files/IESO/Docu
ment-Library/market-renewal/MRP_PD_Calculation-Engine_Chapter V2.pdf
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*1 HFT : Market Renewal Program: Energy Real-Time Calculation Engine Detailed Design Issue2.0, 2021518 https://www.ieso.ca/-/media/Files/IESO/Docume
nt-Library/market-renewal/MRP_RT-Calculation-Engine_Chapter V2.ashx

*2 HFT : Queen’s Economics Department, A Primer on Pricing, CMSC, and Gaming in a Simple Electricity Grid, 201452 A https://www.ieso.ca/-/media/Files/IES
O/Document-Library/training/mrp/Day-Ahead-Market-Quick-Take.ashx
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*1 HFT : Market Renewal Program: Energy Day-Ahead Market Calculation Engine Issue2.0, 2021518, https://www.ieso.ca/-/media/Files/|[ESO/Document-Librar
y/market-renewal/MRP_DAM _Calculation-Engine V2.pdf
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*1 HPT : Market Renewal Program: Energy Pre-Dispatch Calculation Engine Detailed Design Issue2.0, 2021518 https://www.ieso.ca/-/media/Files/IESO/Docu

ment-Library/market-renewal/MRP_PD Calculation-Engine Chapter V2.pdf
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*1 HFT : Market Renewal Program: Energy Real-Time Calculation Engine Detailed Design Issue2.0, 202141 A https://www.ieso.ca/-/media/Files/IESO/Docume
nt-Library/market-renewal/MRP_RT-Calculation-Engine_Chapter V2.pdf
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*1 AT : FERC, Demand Response. 202456 A FEE. https://www.ferc.gov/power-sales-and-markets/demand-response
FERC. Order No.719. 2008108 17 H. https://www.ferc.gov/media/order-no-719
FERC. Order No.841., 20182 B 15H. https://www.ferc.gov/media/order-no-841

FERC. FERC Order No. 2222 Explainer: Facilitating Participation in Electricity Markets by Distributed Energy Resources, 2024F6 B B &. https://www.fer
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Charges™ Deviation Chargesz 5L T 3L CMELEEE I LRI,

D5 bR

« FISO/RTOIZXL. ARC (Aggregator of Retail Customers) H'E#E, HIHBICDRAMZITASZLIC. HECRLT AT
DEEEZEHEREZFDEEEITILERF[TITS,
> ARCIZEBDRUY-AAALIE, LSEEDDRUY-ADAMLERUEHZE BT,
> ARC[E, 1XEBEHBO/NFEER(CARNDO>TDRUY-ADAMEZAGEE T B,
> B4 DERET. BYBBRUMMEOBEICRDOTARCEIFEHBIENAIEEL TR,

INEREE (L > &ISO/RTOlL, ZEXIER, EANEH, BIETSEN/INERBIBBICLOTORIY-ADHHE MBI FONTWENT

CDIFBRE BEDEHEIEE T AL ERIREE T BT,

> &ISO/RTOIF XY N=vTHMED AL ZEDEHDHE. ARCHZISO/RTODAYN-CHEBIEEERTBIEN AT BE
g5,

> &ZISO/RTOIE, Z7JUT=2avICEB ARLIDOVT, BERIODRYY -, EEBHICEERINEE—DIUTFATERIND
DENHBEEERTBENAIREETBIL,

> BH/IGERHYBOREEES B CHAINTWAEWSEZERE, ARCHSDAILEFFAITEIL,

*1 HFF © FERC, Order No.719, 2008108 17H. https://www.ferc.gov/media/order-no-719

2 1BRIMISCETBARELY P BVENEYTIVIILTH B THBATELILHLTRENINT IV T1&HET,
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FERC Order 8413, EHETRUY-ADHIFSINZ{RET 3=, FISOIIF L TEw/
ANLBEZ100kWICEREIT2FDHIHESSINRAOBEZERL TS

5 H

-~

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@5 EIDROAIL S i - filli i #R 2

FRERAR

Eligibility of Electric
Storage Resources to
Participate in the
RTO/ISO Markets

LITOARE, TS INAERICRIRT B,
- BAFRBYY-ZADIRNF-, BE, TVISY-Y-EAQOLTOTIFICSIMAIRETHEI L,
- RANBERNREHEHIILOICEEETITRET%ZIEIL,

Participation in the
RTO/ISO Markets as
Supply and Demand

LUTORRE, S NAANC KT 2R ETEITIIL,

o BHFBRUY-AMEEEEEOMATT1ANYFEN, EIFERFEE L EFTEAZOE S L L THZEEMEE
RETEBIE,

s BAFBYY-ANREMHG CMEZRETEEIL,

« ZISO/RTOlL. BHEBVY-AOSMETNEFERTEVY-ANGDAFLEZFTAN, BATEIL,

o BAEFBIUY-ZD I IATI1-)VIY-ADOBEFEDIN-IVREST TIAATAh-ELTHBICSNTEIL,

o BLCANILIVIT BLYY-ZD IR EIAA EBER AN RISNEBVELS(C, TIBOEETEEEFIFI-
VOEE#ITIL,

o BAFBYY-AN BREELTT1ANvFSh, EIFEMENAALMELVEZ WSS, ROHIEELTT1 R/ TF
Sh, EIFEMEA AR LY BEVNSGE 4L, HiBES (make-whole payment) DF(FERYERIEEETBLE,

Minimum Size
Requirement

BHEBIY-ADENANLBE LT 100kWEBRBWEAEREISIL,

*1 P : FERC. Order No.841, 2018F2 8 15H. https://www.ferc.gov/media/order-no-841

*2 BIZIE 1OMW/20MWhDEBERETEY Y -Al, &/INREFHEARER OB EHIHICSMWOREZIRHEATAEL 15,

*3 MIBOBEICTIST BEHICT1ANFEINZEE, BAFEVY-ADERIANENEVWAILMEE LR 2HE%1ET,
*4 HIBOBIAICTIST BEHICT1 AW FENZEE, FEYAFLMEEAEAETEYY-A0ERIANEE T RIZHBEEET,
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miZZ T 5B NITEYY-AR, EEREAOHERKX - RNEFOVIEN - ER LD
FEZZISO/RTONRRIRH T BT L EKRHENTNS

HISSIMTZEHEEYY-ANE BTSN RER LD e oRD il e s

\

HH AEN
R ATRRLGIRINF-E0FRICILFALT FHINZIRNF-ETESMIZHBAILIIIVIT
State of Charge (SOC) %3 ﬁuénéf EE,‘{kﬁE (%)
Maximum State of Charge EERNSOBEHZZ(TEZHORATEIREDE (%)
Minimum State of Charge EEMCENEHIATIRCR/INTEIREDE (%)
Minimum/Maximum Charge Limit || XEBFENSZTEEIEN TEIRIVERAESN (MW)

Minimum/Maximum Discharge Limit || XEMICHIETEERIVERESD (MW)

Minimum/Maximum Charge Time || ZISO/RTOIC&> CGEREMNOENEZTENBEHICT1A/\YFINIRE/ R EFFH

Minimum/Maximum Run Time EBRECHIETE IR/ R REFHE
Discharge/Charge Ramp Rate Y01 H1hBMaximum Discharge Limit/Maximum Charge Limit£ C#1TTE 3R E

*1 HFF : FERC, Order No.841, 201828 15H. https://www.ferc.gov/media/order-no-841
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CAISOT., BRIERECHHIBIROEAZEHLHS53%,. BEHETEYY-ADEA
EDIT7%EBWVN—FA, E-IFEE[CIFITEDRVYV-ADE A B (X597.6% TPIME

REELLE-TNS

FISOICH(FBDR, BEAEFEIY-ADEANE234

13. /MRIEVY-R (BEEith-DRF) DEUKL

OhiEmITDROAILTTIE - [HitE R

CAISO" 14 NYISO"24 PJM™34
%223{2;?2% #952,630MW #937,595MW #9196,380MW
ZENEIR #727,980MW #2,710MW #321,000MW

wag | (BH- KB (#953.0%) (#97.2%) (#910.7%)
(FIE™) B Y- #79,080MW" #91,430MW*7 #95,150MW"7

et (#117.3%) (#13.8%) (#12.6%)

== °__EE

%@52275% #52,100MW #930,270MW #3149,500MW
BAE DRUY-2 #93,956MW #71,483MW #710,595MW

(B1&78) (¥97.6%) (#94.9%) (#97.0%)

*1 HFT © CAISO. key-statistics, 202447 A | https://www.caiso.com/documents/key-statistics-jun-2024.pdf
CAISO. Demand response issues and performance 2023, 2024%F386H. https://www.caiso.com/Documents/Demand-Response-Report-2023-Mar-6-2
024.pdf

*2 AT © NYISO. 2024 Power Trends, 2024F1084BEE. https://www.nyiso.com/documents/20142/2223020/2024-Power-Trends.pdf/31ec9a11-21f2-0b47-67
7d-f4a498a32978#:~:text=POWER%20TRENDS%202024%20is%20the%20NYISO%E2%80%99s%20annual
NYISO, 2024 Load & Capacity Data Report, 202454 B | https://www.nyiso.com/documents/20142/2226333/2023-Gold-Book-Public.pdf#:~:text=0Overv
iew%201n%20this%20Load%20and%20Capacity%20Data

*3 HFT : Monitoring Analytics, PJM State of the Market — 2022, 2023, 2024F104H B E. https://www.monitoringanalytics.com/reports/PJM State of the Ma
rket/2024.shtml
PJM. 2024 Demand Response Operations Markets Activity Report: September 2024, 2024F9H9H. https://www2.pjm.com/-/media/markets-ops/dsr/
2024-demand-response-activity-report.ashx

*4 P : FERC, 2023 Assessment of Demand Response and Advanced Metering. 2023512 B https://cms.ferc.gov/media/2023-assessment-demand-response-
and-advanced-metering

S MBRBERELCHNIZESHER. ENTFEVY-A0EE 6 EHERICHBZELRFASZTEBNLHZE., HBAXKBEIEIN LGN,

T B REBLLBZBAIFENBIU LEEHTNS,  *8 E-IHRECHLTHBICEHEINIDRYY-ADE &
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https://www.caiso.com/documents/key-statistics-jun-2024.pdf
https://www.caiso.com/Documents/Demand-Response-Report-2023-Mar-6-2024.pdf
https://www.nyiso.com/documents/20142/2223020/2024-Power-Trends.pdf/31ec9a11-21f2-0b47-677d-f4a498a32978#:~:text=POWER%20TRENDS%202024%20is%20the%20NYISO%E2%80%99s%20annual
https://www.nyiso.com/documents/20142/2226333/2023-Gold-Book-Public.pdf#:~:text=Overview%20In%20this%20Load%20and%20Capacity%20Data
https://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2024.shtml
https://www2.pjm.com/-/media/markets-ops/dsr/2024-demand-response-activity-report.ashx
https://cms.ferc.gov/media/2023-assessment-demand-response-and-advanced-metering

CAISOTIIDR-BAETE - DERVY-ADTHIHFSMETIVHHEBINTEY., ZNZFh0T
TIVICTH LTS MAIRERY Y -ADEHHIEHON TN

FLIRESBBEEROTIZSMETIV (CAISO) e PR (3 AR ) s

OhiEmITDROAILTTIE - [HitE R

miESMmET IV X5 SRR -2 IXF-HH3  ASHiE
Proxy Demand Response IXNF-RUVTVITYU-Y-EA(AS)H% CODROS N o O
(PDR) IR HLSENSIRILL CAFL AT BER B AT HIRY Y - A
Presay PDR - Load Shift «BFTOHIR-BMOALN A RELGEEBEELYY-R o O
Demand Resource(PDR-LSR) «BENMNDHE (FASOREFAT]
Resource || peliability Demand Response EBELCEIEENRIRHETTOATIANYFEN o 5
(PDR) Resource (RDRR) BILERLTRATHIRYY-
Distributed Curtailment AEBEIRIFX-VY-ZADTTVT -3V 3 BRRICHERRS o O
Resource (DCR) na3vy-A0>55. EfRTHIAIEERYY-A
Limited Energy Storage WERVFTEFRCHCGERNICEN B DBNFEE O O
\ Resources (LESRs) EZz#E5, REIKRE (SOC) [CLHTHIBRENZYY-A
on-
Generating || Dispatchable Demand BN TEY ., BOBIFEEERS, HIRATRERIRIL o O
Resource || Response (DDR) F-ICLoTHIESN )Y -A
(NGR) "2 : - - .
Generic NGRs *LESRE[EERIC, EFELIEN B OENMEEREZR DA, o O
SOCIZLO THIFISN WD Y-
Distributed Energy Resource Provider HEBIRIF-UY-R (DER) 2EHMLTR/INEE o O
(DERP) EHEEWEIIETIDOOVY-ALLTHEEESZYY-2

*1 HFT : CAISO. Demand response market participation models, 2024512 B9RBE. https://www.caiso.com/generation-transmission/load/demand-response
CAISO. Business Practice Manual for Demand Response, 2024F 118 1H. https://bpmcm.caiso.com/BPM%20Document%20Library/Demand%20Respo
nse/BPM_for Demand Response V11 Redline.pdf

*2 NGRUY-ARBEATOTIHSIOM, PDRPDERPOET VA TEASNGHEEHD. *3 IRINF-THHICSMATELRETIVEETIBE- UTIVIMLTBICS AR

*4 AST35M1HFI- U751 Li35(ZSpinning, Non-Spinning reservesDX 9> TEINRIBE  *5 ASTi35M 1B HI- U7 )LF1 ATi35(ZSpinning Reserves, Non-Spinning

69 reserves, Regulation Up & DownDX 53 TEHNRIEE  *6 ASthizMD1H Al U7 ILY 1 LthizICRegulation Up & DownDX 3> TS h0R] BE
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https://bpmcm.caiso.com/BPM%20Document%20Library/Demand%20Response/BPM_for_Demand_Response_V11_Redline.pdf

CAISOTIE, BVY-ADFEICIRUTRNMALBTEL T IV -V3aVICEADZEHS. A
LEHFEEDHTNS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

o+ 1a — Distributed Energy Resource Non-Generating Resource
55
miHSMET IV Proxy Demand Resource (PDR) Provider (DERP) % (NGR)
JE Ay
AL IXNF-Hi5 100kW 500kW 100kW
aE ASTI5 500kW 500kW 100kW

o &UY-A(LE—Sub-LAP3KICECE

ALy V) [+t | A DK [ - 7IUT-Y3V#EOZDERFTMWARE
TIUT-23V LB ES | RUY-ARBE—Sub-LAPSHICEEE || S DPNodel- E1- A BBA . 741 /DL E VE NG

-3y DERABRE(L20MWEKE

. N A . &= o RES
%gé‘%gg/ MZ0.0TMWOHES ML S R E S OT AICERANE ?ﬁ_g;@tﬁiﬂjl rMELTETIVE
ZDMDOAIIER - EHZE =] S BEefRELDF (Distribution Factor) IC e = .
HWiRIZET A (NBT) OLELMEZES TP ETINENBS, . I*Jal/j BRI MBTOCATRE

ZABENHD, <FRETOTAFRICZEEIND,

*1 P : CAISO. Demand response market participation models, 2024%12 9B E. https://www.caiso.com/generation-transmission/load/demand-response
CAISO, Aggregated DER participation in ISO/RTO markets enabled by FERC Order 2222 - Panel, 2021528 3H. p.3. https://www.energy.gov/sites/pro
d/files/2021/02/f82/FERC1 Powers CAISO.pdf
CAISO. The Participation Comparison - Proxy Demand, Distributed Energy Resource Provider, Storage, and Load Forecast Adjustment, 2025518 &
https://www.caiso.com/documents/participationcomparison-proxydemand-distributedenergy-storage-forecastadjustment.pdf

*2 FERC Order 2222 DX I BID AL E 4

*3 LUF AT ClEL LAP (Load Aggregation Points) (&, B#O&T /- FOEENGHZRA Y T, Non-Participating Loads® A7 J1-UVJ | it RE. FBEICALNSNT

8Y. Sub—LAP(S. LAPRIZEWT, LMPIZEDWCRBMER(CEDSMIEEEIEAY I T B-HDRMINEEE (CRR) DREDLHICHEINLLEOERNH D,
HAT © CAISO. MRTU Participating Load Users Guide, 2009518 https://www.caiso.com/Documents/DraftMRTURelease1ParticipatingLoadUsersGuide.pdf

H AT : CAISO, Proxy Demand Resource (PDR) & Reliability Demand Response Resource (RDRR) Participation Overview, 2025518 B&. https://www.cai
so.com/Documents/PDR _RDRRParticipationOverviewPresentation.pdf
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https://www.caiso.com/documents/participationcomparison-proxydemand-distributedenergy-storage-forecastadjustment.pdf
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https://www.caiso.com/Documents/PDR_RDRRParticipationOverviewPresentation.pdf

CAISOTI(I., X EBFEADAILIEERICHIL. PDREUNGRYY-ADFEEZBEEAT-1E
REZFIBLEKRDHTNS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

AMLIEH LEES PDRUY-2 NGRUY-2
51y NS IERENSEEER | AFTHIROTIICEEEAD |woy o\ (o s
start-Up Cost BLIBEDCHBRIAN (5) | BEETLVESD SEIARBL (ORI

Minimum Load Cost

s/AFIAL ($)

HIR AT BE R/ N BT DA b

HFZIAMEL (OIZERTE)

Energy Bid Curve

HATEDIXIF—E1E ($/M
W)

ERDRKRI0ETAY MHOHERL

ERDRKRI10TTAY MOIER

Max/Min Generation Capacity

BAX/BRINEERE (MW)

HIB R BE R BR K/ B/ N BT

RRNEETOREBERARE/RK
RECORER/NAE

Minimum On Time

=NERERERE ()

BRHRE SR (CETERES
BN AN ET
(RDRRUY-R(F 1L L)

OICRREI B EHY

Minimum Off Time

sMELERE (9)

BRTHIRERER. BEARHIER
AIREL BB X TR/ 5]

(BHaREHROZH L)

Maximum Startups Per Day RAFCENEIE EEHIBORAKEIE FIAATR]
s PDRUY-RBT1Z/VyFHARE (593
C . . A*ijyﬂj saa N -
Bidding option (F4 A/ Ty F HERE) 155 6033) ERREIME (BGHARIERORHEL)

T I ME605>

*1 HFT © CAISO. Business Practice Manual for Market Instruments Version 90, 2024F12H23H. p.207-223. https://bpmcm.caiso.com/BPM%20Document%20Li
brary/Market%20Instruments/BPM_for Market%20Instruments V90 Redline.pdf
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CAISODNGRUY-A(F, FTEIKRE (SOC) ZEFXANFEDAIIEBIHY, Ramp
Rateh' 7V YS5U-Y-ERX (AkW) DFHZEET1AINYFICAHWSNTNS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@5 EIDROAIL S i - filli i #R 2

B NGRIE, —ROFEEYY-ALRERICEON, IXRNF-HHRUTYYIY-Y-EAH1E (Regulation up/down,
Spinning Reserve/Non Spinning Reserve) D& MIHZDAMNEHZHLTIETRHBADATLAATREEHEOTWND,

B SCHRHIZAMLIEEDIS. NGROFTTHEN AIBELE R FFEZ XX T, Start-Up Cost. Minimum Load Cost.
Transition Cost(30&2>TL\3,

B X7z, Operational Ramp Rateld. BEDEAIIZ T, 7VYIU-Y-EX (AkW) DOT1ANYFICEEWGNS'S,

—NGRUY-ZAKHEOAMLIER" -
ARLIEH B3

Lower/Upper State of Charge Limit |+ FEIKRE (SOC) D LERfE/TIRE (MWh)

5| BICEITZFTEIRRE (SOC) OYIHEAE (MWh)
Initial DA State of Charge > UT WA LTHHBOAALEICIEENMEWNSG S, 51 B0 TR KRCHEIZSOCH IR RTEEDISG S
DEZEZEL. 51 B DR T B RICBIFBSOCH READIHZEOMWhIZEETE

EREEBORTEICHIEFRERE (SOC) O LERE/TRME (MWh)
UTWIALTHORCBWNTAT Y3V ELTRE AT 8E

End of Hour State of Charge

*1 HF @ CAISO. Business Practice Manual for Market Instruments Version 90, 20245F12H23H. p.51-54, p.81. https://bpmcm.caiso.com/BPM%20Document%?2
OLibrary/Market%20Instruments/BPM _for Market%20Instruments V90 Redline.pdf
*2 —RDFEYY-ATESCUCHOEEHEIEICHTZAT I1-IOEEDHIR - EED BN T AN,
*3 HATMBusiness Practice ManualTld, BEAEOF EZE0FMOEHERHoTVEND, IRESNESY T - ERBENEROIGEEEZBEAERN SN TV B
ENEZL5NS,
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PJMDDRUY -3, FEEFICFIFHEINBEconomic Load Responseé LTI RIVF—Th
BRUOTVIIV-Y-EAHIGICESMAIgEL HoTS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

DRUY-ZADMIHSIMETIVIE. FEEFCFIFBENBEconomic Load Responset . FAa U218 (CFHI BB EN5Pre-
Emergency/Emergency Load Response'# 3,

S EECBTBUEE (S, Pre-Emergency/Emergency Load Response D& ETH'90% % 5 $hTHY. Economic Load
ResponseD IR F -5 (CHITBUNEE(E2.1%, Regulationf H [CHEDUNER(F4.3% . Tl H ICHEIUNERIF3.6% Lo
TWa,

SMET IV SINAIEER )Y - A R U SR B DL E SR RER T 5
+ Curtailment Service Provider (CSP) HPIMICE I BEBEICFHINZ AT
Economic Load Y- IXINF-Hig RV
Response o BTVVIIV-U-ELADREDESH. RN IMWOREH BN AT EE TYYI)-Y-E A5

- BWHIRERPHAENORMEICH L TRMERG

Pre-Emergency | « FRINZFHRU>BREERICEFTHIRNAIRELZYY-Z
Load Response || « FEICERICHIRINEBEHERMEHINERE (L CGRIMZEE

%
il
3
St

Emergency - EROFHRU>BRERFOARFHIRNATEELRYY-R
Load Response || « FICEBRICHIRSNLENEICH U TGRZES

*1 AT © PIMOLL T O EREY b=V Y1ERK

PJM. Manual 11, 20245128 17H. p.163-167. https://www.pjm.com/-/media/documents/manuals/m171.ashx
PJM. Ancillary Services, 2024512 B5HBE. https://www.pjm.com/markets-and-operations/ancillary-services.aspx

Monitoring Analytics, 2023 State of the Market Report for PJM Section 6 Demand Response, 202453 A 14H. https://www.monitoringanalytics.com/reports/
PJM State of the Market/2023/2023-som-pjm-sec6.pdf

PJM. Exploring the Benefits of Demand Response in the PJM Wholesale Energy Market: A Cost-Benefit Perspective, 2023108 10H. p.4. https://cigre-usnc.
org/wp-content/uploads/2023/12/Nazemi-Giacomoni-PJM-Presentation.pdf

*2 Synchronized Reserve, Day-ahead Scheduling Reserve, Regulationh's5R
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PIMTIE. DRUY-ADIXNF-THIZBRUTIIIV-H-EATHIGICAILTEE, &H
BICANLTBERCED, EREORXK -R/IOHIRAIEEEZXIRHE I 3D ELHS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@5 EIDROAIL S i - filli i #R 2

AALIER BE

- BEHIRICENZEEIAN ($)
o IRNF-FHTREATYIVT 6N A TLICEFEATEE

« EFEORKI0EIAV I GEHEINS, EHBEOIRIF—EE ($/MW)
> B B/MESO0 TMWTIE ESNFEIEENE AT
> ({i4% : BEEHIRT M ($/MW), T 741 MEF$0.00

o BREREATT-HIRNF-HIHTIIVNTAANVFENZBENHDZ /KR (Hour)
o ARFATV3IY

o BEZHIRTREHICHELERIBEARMR (Hour)
o ANAEFEATV3Y

. BEILEYY-A%Reserve® BB TIRS ZE N ATRENEIR
« PIMEITETILZEZReserveD B B TR ZEN AT BEE HIBTEIN =Y - A D A& IR AT BE

o IXNF-THIHBRU., FEETYII-Y-EATIFAITIEEORMB I EOMWE A IR
« Economic Max/Min : SIRDROFA/FH/NNDOHEIEAIEEE (MW)
> BEMHBICANLTZETOREICOVT, BIINULLLULOE (0. IMWERLD) ZAN
> IXNF-H5ICS T 3ICFRIE0.TMWE AT
Hourly MW Operating Limits > IXNF-THFZICSMET. 7V Y5Y-Y-EAHiBIZS MY B(Z(EEconomic Min : OMWTA /]
* Commit Status
> Economic : IRIF-HIBADRBENETHSIOMB S, AIgeRisa. Swn/E
> Unavailable : IR F-HI5THBERA, (FPYIIV-Y-EAHGICESMAIEERSEHY)
> Self-Scheduled : ZOA T3V I3 ERARA]

Shutdown Costs

Daily/Hourly Load Response
Offers

Minimum Downtime

Notification Time

Flexible Reserve

*1 HFT : PIM, PJM Markets Gateway User Guide, 2024578 1H. p.161-173. https://www.pjm.com/-/media/DotCom/etools/markets-gateway/markets-gateway
-user-guide.ashx
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PIMDEAITREYY-AICEDZANIER . THEOHEATFIOFTEIRE (SOC)
DHEIFICEATZIEBAHY. UTIVI1LTHE T, I*Jbﬁ‘—miﬁ(u%hﬂﬁf\
RegulationX [fReserveZiR L=\ EDRIRIEBH'HS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@5 EIDROAIL S i - filli i #R 2

AALIER Bz

Daily Schedule Offers s FEORAR0TIAVIOERING, HABEOIXRIIF @ ($/MW)

Discharge/Charge Emergency

Max/Min - BRBCRE/REBARLRERA/S/NEHALAIL (MW)

Discharge/Charge Economic Max |, e ety 2y F 1BV UK/ S B AT BB R A/B A ALAL (MW)

/Min
Discharge /Charge « 7VY35Y-%-EX (Synchronized/Secondary Reserve) [CBVWTHE/RERRELGRAHILAIL (M
Synch/Secondary Max W)
State of Charge Max/Min - ZBEIRRE (SOC) OLRR{E/TRME (MWh)
- 1FEHYOFTERE (SOC)
State of Charge « AABATV3Y, )\M%kio?é‘iﬂén ESR DFBIRREE RIS BT DICFEITAT

s PIMOREENLEITRA

Capacity Resource/Regulation

c « REYY-A/RegulationVVY-ANES D% EIR
esource

o PIMOTARINYFICFEINESH DB % EIR

Fixed Gen © PIMOTAR/SYFIREDRIMGE ., PIMODIEAE S EN 5 IE3 H ot

Ancillary Only o UTZWIALHIHTIXIF-THBICSIE S| RegulationX [FReserveZ itk Lz WG EE R AT AE

*1 HFT : PIM, PJM Markets Gateway User Guide, 2024578 1H. p.201-215. https://www.pjm.com/-/media/DotCom/etools/markets-gateway/markets-gateway
-user-guide.ashx
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@5 EIDROAIL S i - filli i #R 2

B DRUY-RIF. BERRIERIC. 4% T RequlationZiE 9 31546, dEBELBATYIEZEEBLEIRINF-RT
RegulationZNZNICEVWT \A/BANDHEAHER (MW) [ FVTL-F (MW/9) &BFRIDHENHD,

B RegulationZi2#td 2DRUYV-AZFAE T B ATLE L. PIMABODRegulation (LEF/TF) OFEENEHZEESICHL. 5
SUURICAFLEGEETI 0. BEISE rIgEfAutomatic Generator Control (AGC) YATLZYY-RIZE AT B0

EhH 3,
B TARNYFIZBEWTIE, RegulationDFY - RFICE R INEE. IRIVF-OT1ANNVF A THNS,

—RegulationZi2 {9 355D H I DEFHFX 791 —
— mAET

IR Offset
so ——Regulation®& K H 5
RN Regulation
Energy h
Dispatch
Range
.~~~ Regulation
Pt oft — Regulation® &/ A
.” set
9l — F/NH T
Regulationt2 7L Regulation2 "

*IHFR - PJM. PJM Manual 11, 2024FE12817H. https://www.pjm.com/-/media/DotCom/documents/manuals/m11.ashx
PJM. PJM Manual 12 : Balancing Operations, 2025518 &, https://learn.pjm.com/pjmfiles/directory/manuals/m12/index.html#Sections/4.3 Regulatio
n.html
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SEHHEOVITNHIOHIZICESIMAIREGETIVADBITZESD TS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

2024F3A £ T2 202454 A LABE
X5 TS MET I SIMAIREL TS X4 TS MET AR TS
Day Ahead v 1o e I
Demand Response I*}(l;gﬁ_j)miﬁ ' L/(—F%ELJR_I“‘*5 |
: | | : _ 5
Economic ||_Frogram (DADRP) | Dispatchable Distributed Energy . j[ijjl/;\:u mb‘%tl '
Based Demand-Side | Resources (DER) Participation Model i |
. : 7YY -Y-EATH5 o = - 1 |
Ancillary Services Ga%. U7 | . REFIS
Program (DSASP) | |
Installed Capacity - AE e Installed Capacity - KB
Special Case Resource _ =m T Special Case Resource _ =m
p
(ICAP-SCR) (Bfa UDL%$$EH«;) Reliability (ICAP-SCR) (Ffa Omﬁéi%%ﬁ%)
Reliability _ Based _
Based Emergency Demand ” DispNatocnh_abIe Emergency Demand s
Response Program N _‘e " Response Program = _‘e g
(EDRP) (ﬁ'ﬁljﬁl:l UiEHE T.f) (EDRP) (ﬁ'ﬁfﬁnojl_% TJ‘)

*1 AR @ NYISODOLUT O3CERKY b=V IERR
NYISO. NYISO Demand Response Programs Frequently Asked Questions (FAQs) for Prospective Resources, 20205128 16H. https://www.nyiso.com/docume
nts/20142/1398619/NYISO-Demand-Response-FAQs-for-Prospective-Resources.pdf/0377863d-84a6-de03-7486-f98e23f631e5
NYISO. NYISO Demand Response Resources, 2024F12H3-6H. p.53. https://www.nyiso.com/documents/20142/3037451/9-Demand-Response.pdf

NYISO. Manual 38, Aggregation Manual, 2024548 . p.8-10, https://www.nyiso.com/documents/20142/2923301/M-38-Aggregation-Final-v1-0.pdf/488117a
a-43ec-85c3-423d-4aba592e5895?t=1713279580926

NYISO. Semi-Annual Report on Demand Response Programs. 2024F6 A 3H. https://www.nyiso.com/documents/20142/43322405/2024-Semi-Annual-Dema
nd-Response-Report.pdf/53221948-e6¢c8-92ab-a84f-daeb68751247

*2 NYISO (&, 2024F4 B LUBEIZFHT-HSIMETIAOBITHIRIE B> THY, 2025F48 £ TICINETODSASPELUDADRP OV I L% ELEFETHB,
*3 FHINBZERUOBICHGT R0, EEIAMEO2BRIFIECNYISONEHE(CIHE TS, *4 mZICEESILTOVEVWY-ANT R

5 7093 -Y-EATBRPIXEBETIHBICSMT 35E. IXNF-TBAOS IR EEHE S,
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79IV -EAHIBADS NI RIBELDSASPET ILIE. NYISODEBTIRIY-TH
BAATIa-)bEn., U771 LTNYISODIERICIEUEEFEN H S

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OmizRITDROAML A % - g AR
B Economic BasedD257YY5Y-Y-EATiZADS NN AIELDemand-Side Ancillary Services Program
(DSASP) (&, NYISOIL&KUIRNF-TIZ/BART J1-VEN., UTIVI1LTNYISODIERICH LS EBENH B,

X 432 HIESMETI SINAIEEL THS REZMH TR AN
Day Ahead |, = 4 s RANMW & oo A 4 - o B (= 4 [ 2 S
Demand Response Program I?(J*é\:ﬁﬁrl)? 7 o FBLSEX[EEY-V || 1HEE Zﬁ%i@%ﬁéﬁigg(jégﬁ%
S VEE ¥4I ETBE B & EiElc
Economic (DADRP) NTOERN AT EE
B0 Demand-Side I TU S . H&/NMNMW B F RN RUE KA
Ancillary Services Program / (/”/37_# 37}/[/;?&”; . BY-YANTOE 6 & BEODHNWEHNOREE
(DSASP) A2 #naThe EICETC
Installed Capacity - Special Sy « &/N0.TMW NYISOEFADLEEER
Case Resource (= "\O?i?%mf%%ﬁ#) - BY-YNTOE 1BHEE || UREDRMICEHZA-Y
Reliability (ICAP-SCR) *3 b ‘ M AT BE VIVKIEMIEICE D]
Based
Emergency Demand - _ cene || NYISOESBADSEEHEIC
Respcgnse P;ogram (DB T ) « ®&/N0.TMW 1= H5¢
EDRP) 3 ) ‘ -
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*1 AT @ NYISODLA T DO3CEREY b=V U FE R
NYISO. Introduction to Demand Response, 2022F5H 17-18H. https://www.nyiso.com/documents/20142/30712914/Introduction-to-Demand-Response.pdf/
193c7e12-3e34-93ee-6d90-ee4e91cf68aT

NYISO. NYISO Demand Response Programs Frequently Asked Questions (FAQs) for Prospective Resources, 20205128 16 H. https://www.nyiso.com/docume
nts/20142/1398619/NYISO-Demand-Response-FAQs-for-Prospective-Resources.pdf/0377863d-84a6-de03-7486-f98e23f631e5

*2 Economic Based¢Reliability Based D 3H S INET IVICRIKFICSINT 235 8(E. ZNZNOX A T1D3 DHIBSMET N ERIRT LN ATAEL B> THY. Reliability Base
dOFIZEMETIVANYISONEFEICIG U B BRI IS F (3. Economic BasedDTIHSMMET IV TIRUTIAIALICBITBT1 ANy FHEEINEL,

*3 EDRP, ICAP-SCRAZIFZRENTNBYY-ADS5, BATENEHIE1-I-ImNFIRBEINTVBUY-RE EBEEEXEEOEFICUTRTHEIRENAIELISA. Targ
eted Demand Response Program (TDRP) AMSMAAIELBE>TWD (EBADOMIGFRIETEELY) S

*4 Regulation Service, Spinning Reserve, Non-Spinning ReserveDX % TSN AT HE,
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IBETFIVCIE, EICEFICSHEINEIMWEL EOBFEIRYY -AE3FHELTWN D,
FHETIWTIE. UTZIVILLTOT1 AN FRUSY/NMNRIELRYY-A0OE %/ geL LTz

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

IBET IV FETI
Day Ahead Demand-Side . L
Demand Response Program Ancillary Services Program D'SpatCh?B:fg'?;ﬁ%ﬁﬂfﬁ%g:ﬁources
(DADRP) (DSASP) >

IXINF-T5
SI=ED)

TYYIY-Y-E A5
(1H

g1, UTIIAL)

BT ERIRA 4L
 IXNF-TH (1BEL UTIIAL)
TYYSU-H-LRmE4 (187, UTINIAL)
. REHH

RREH

« =/NMMW
« BLSEX[E&Y-YHNTOENNAIEE

+ &=/NMNMW
FY-YRNTOEKH ATEE

o /N0 TMWS
. BAR20MW (EBYY-IADH)
o BY-YRNTOENNATHE

SHAE

10EEE

610

610

B (B )

BRENLRBCEI2FZAIBADIG
BERMEICEDC

BRFENARVEREGAEEDH S
EEADIGEEREICE D]

TIUT-23V LRIV TOR B EPE NG, &
BB D IS E EAECE T

*1 HFT @ NYISODLUF O3ER&Y b U1E L
NYISO. NYISO Demand Response Resources, 2024F12H3-6H. p.53. https://www.nyiso.com/documents/20142/3037451/9-Demand-Response.pdf
NYISO. Manual 38, Aggregation Manual, 2024541 | p.8-10. https://www.nyiso.com/documents/20142/2923301/M-38-Aggregation-Final-v1-0.pdf/488117a
a-43ec-85c¢3-423d-4aba592e5895?t=1713279580926

NYISO. Semi-Annual Report on Demand Response Programs, 20245683 H. https://www.nyiso.com/documents/20142/43322405/2024-Semi-Annual-Dema
nd-Response-Report.pdf/53221948-e6c8-92ab-a84f-daeb68751247

NYISO. Distributed Energy Resources (DER) Participation Model, 202552 BB E. https://www.nyiso.com/documents/20142/3036853/DER-Participation-Mod
el.pdf/4f3d1f09-ffd5-41ac-7475-ce952d221e56

*2 Regulation Service, Spinning Reserve, Non-Spinning ReserveDX % TSN AT B

*3 7YY -Y-LAT BRI/ X EBETHICSMT2HE. IRXNX-HHB\OSMHIBELLES,
*4 Regulation & U}/X [£Operating Reserves (Spinning Reserve, 10-minute Non-Synchronized Reserve, 30-Minute Reserve) H'X3&R¢%E3,
*5 HHE TR/VEHARERE (1KE) &I LENHD,
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NYISOTI(E. HiZSICHEIBDR, BEHEFEVY-AHEOALIERIFTEL. AL
RICEDERFIRBRERVFER/ZR2FORamp RateZ AL 30 EHLHS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@5 EIDROAIL S i - filli i #R 2

X5 AFLIESR BE
Dispatch Curve s ERORK1TEZIAVIOEREINS, BABOIRIF - ($/MW)
Opportunity Cost - WSBER $/MW) (2EFBRIMTRT, AFLBIRCISU TR H A8
Start-up Cost o #2EIJAL ($) (ESR. PHUT-YavUyY-ABAHDXFHRN)
Minimum Generation Cost o BRAFEEBIAL ($)  (ESR. 7TUT-v3avVyY-RE AN DR
i Minimum Generaton | - BAREE (MW) (ESR. 7VUY-vavUY-2A KoK
Upper/Lower Operating Limit | f@iﬂ?—%@fégﬁjﬁ—*ﬂggi1#%63‘67\%3‘6P%mH%Feﬂﬁwﬁﬁi?ﬁi |

o IXNF-RUTVIIV-Y-EAOD A TEER/RB2FFORamp Ratex A 7] |
« DRYY-ATRegulationkUReserveZfit i 3323, FERFFRamp Rate > FEKfRamp RateTA S |

Amount of Demand Reduction « DRUY-ZAHWSINITEZHIBORERECEVTIIY MY MNATREREZEFE (MW)

Ramp Rate

DRUV=A| = : * DRUY-ANFEEHIRDTAR/CF Iy XY MBS ZBEORAEMEE ($)
Bid price of Demand Reduction > B RMNet Benefit Test®I07 51 AU _EDOfMHEE AT
Lower/Upper Storage Limit « ESROEFEAIRERIRIF -/ /EHRAE (MWh)

« 1BEITHSORS B RICET B AR IR F-BICN TR IR T - B
> ADIBHEE TREBLAIEND ERETELAIATICRE

« ESROIFINF-LANIDEEFZEELTISO Managed]. [Self-Managed | % 3&#R
BOITE « [I1SO Managed |55, NYISOIL. ENERI e xR A/ T/ INEE R UESR Beginning Energy LevelZ
UY=A | ESR Energy Management Mode ZRLT AT J1-VV ) ORBEIL X
+ [Self-Managed |D#%%& . Lower/Upper Storage LimitJ& U'ESR Beginning Energy LevelldZX7 Y11
V). mBRBELIIEVTE RO RN

ESR Beginning Energy Level

Co-Located Storage Resource
(CSR) Injection/Withdrawal Limit

*1HFT ¢ NYISO. Market Administration and Control Area Services Tariff . 202457 B . https://nyisoviewer.etariff.biz/ViewerDocLibrary/MasterTariffs/9Full TariffNY
80 ISOMST 20240730 1.pdf

- HREOFRUY-ADHEOME (Hi5) /£E (FR) ORAE (MW)
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NYISOTIE. 77U5-v3ayDERE. B—ODEX/-FRADR4 DiEHRSICHBUY -
AZERNTERIETTIODIAZYRELTT1ANYFENBRIY-AELEH TS

(B#) 7995 -vav[co20T (NYISO) *12

13./MREYY-2 (FEit-DREF) OHIVIRWL

Ohi5EIFDROAML T iE L Mitg R E

FiE =
« B4 OB RICHBYY-AT NYISOILES TH—DIRE/-FADTOOIZY b LTT1RANYF - EEAMTHhNBY Y-
A%&iET,
« 7OUT-23v01Zy R EAICITFOZ 20X 215,
> DER Aggregation : £L2TE5EDYY-AX[FDRYY-ATHERINTNSHE
> Single Resource Type Aggregation : 1T EDHKBECENITE Y- ATHERINT\SHE
DER Aggregation Single Resource Type Aggregation
Aggregation N ™\
d B a 23 i EE3
e i |2 [ 63 |[ =
: ENERGY .;"!.J r ENERGY : ENERGY ENERGY : ENERGY
STORAGE GENERATION LOAD GENERATION STORAGE STORAGE STORAGE STORAGE

) 7J95-y3ay#snlybEfaL

*1 AT : NYISO. NYISO Demand Response Resources, 2024512 H3-6H. p.37. https://www.nyiso.com/documents/20142/3037451/9-Demand-Response.pdf

*2 HFT : NYISO. Manual 38 Aggregation Manual, 2024548 p.2. p.6~8. https://www.nyiso.com/documents/20142/2923301/M-38-Aggregation-Final-v1-0.pd
f/488117aa-43ec-85c3-423d-4aba592e58957t=1713279580926
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NYISOTIE. NYISODIERICHKE-> TEFHELRNAIEERYY - (DRUY-R) (IDERD
—D[CEXABEINTWS

13./MREYY-2 (FEit-DREF) OHIVIRWL

(%) DERIZDOWT (NYISO) ™2 DB AT DRO AL L iR E

FA&& Bz

« DER [F. NYISOERNDE N R ICEHKINTVNE, UTOWITNADEHGZEITVY-ATHB,
> —DDEFEFERICTOULDELRZEEOVY-A (F : TERERLBEAFEIY-A) TEEINTEY, A0
HHBRBE AN 20MWLULTOYY-R
> BRETHIRD ATEERDRY Y -R"3
> BAOEBEAHN20MWLLTOHREYY-A
s BEGRICBIIBDERDEHAREN10kWLL ETHB,
o —DOEFRICEVTERINSZDERDIICHI R AL,

DEROEMHEEDES (BFHIRENOHAERALY M FDBZE

Distributed e e R S
Energy Resource POI POl S :
(DER) { Facillty/DER g Facility \/ i Facllo/DER - g pacilty o 11 PR gy Facilty
Meter Meter Meter
7ot = 12 total : (D000D| =W total
7 uggon) gog load curtallmant : 1£J :' \oad curtasiment
I,' Aot Buiding \‘g Commercial Buslting § Apt Bullding
1B g il
: | 3 13
Y v i | e v
: \,l W v M : v Apt3 - 20w
N ApL2 - 2 MW Ak v Apt2-2 KW
\\‘ "I . E MVAC - 12 %W E :

i Purple = 1 asset

*1 AT © NYISO. NYISO Demand Response Resources, 2024F 12 B3-6H. p.37. https://www.nyiso.com/documents/20142/3037451/9-Demand-Response.pdf
*2 HFT : NYISO. Manual 38 Aggregation Manual, 2024548 p.2-3. Appendix B. https://www.nyiso.com/documents/20142/2923301/M-38-Aggregation-Final-
v1-0.pdf/488117aa-43ec-85¢3-423d-4aba592e58957t=1713279580926
*3 DRUY-RFIOFREHHBARNENBEONHIZEIT. QFEMBZANCHRBINHKEROKETCENRENNHZITS. @DLQ0EAEDE, DOVWITNADTITIZX
AEN, WINDTITENYISODIERIHEST, FELFIHTEZLENHD,
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EZ2ERLTWNS

1.3. /MRIEVY-R (EEit-DRF) DEUERL

@5 EIDROAAL S i - filfi & #R 2

I5H Order 745 Order 831
RS IEHA 20114 20164
XFHRUY-R DRUY-A BHEFEYY-A. DRUY-ZAZELIANTOYY-R
BENHIHBASINTEDRYY-ADSINBEEEEEYRE, % | IXRNF-THI5ICEI3MEEmESREL, VY-AEINEET
= NEHERT B, IR (EHTHARIANE) 2EYICHAEEL. YY-Z0D
BEFECBREKERERAENRYY- AN HIHSINTESRLS(C
93,

« ZISO/RTOIZXFL. Net Benefit TestaEHEL, BEIRE |+ FISO/RTOICK L, U TFOVWINAEWEZAALMIED L
BERICEHRNTYAEERBEE N HY. HDZDDRUY-AIC | BRICEREL. EBRZ#BZ Bincremental energy offersh'd
BRMMRENHEZEHMTINBIGES (BEIEEDHEIRIC 35 ENIANERER TR IO AR TETS (BEDHE

ERAE FBLMPDIE T, HiH2EOIA MR RL H S EH EAGEINNE, LREBBTZIANIT-ERHD) &5

Wreh., mIHEE0IXNEEENDRYY -AAD ST A \EE
 LEIZHE(IC. ZDEZESD) IC(E. DRUY-ADFEH!
BUCTFULLMP TH{E T AL ICE KL,

[CEKLUI

> $1,000/MWh (soft offer cap)

> WRAEAADIARN-ADincremental energy offer
(_EBR$2,000/MWh)

*1 PR © FERC, Order No.745. 2011438 15H. https://www.ferc.gov/sites/default/files/2020-04/OrderNo.745.pdf
FERC. Order No.831, 2016118 17H. https://www.ferc.gov/sites/default/files/2020-05/0OrderNo.831.pdf

83

© 2025. For information, contact Deloitte Tohmatsu Group.



https://www.ferc.gov/sites/default/files/2020-04/OrderNo.745.pdf
https://www.ferc.gov/sites/default/files/2020-05/OrderNo.831.pdf

CAISOTI(E. AFLMIE ERZBBLEBROIANNER TOVAICEAHITFEYY-ADSOC
FIRICEER T IR TEEN I M ER D RTS8, MEREZRFILTNS

13. /MRIEVY-R (BEEith-DRF) DEUKL

OhiEmITDROALT5IE - [Hitg R

B H Bz

2EETOER || Reference Level Change Request (RLCR) FOTRIZHWT, EEOBEIIX SECAISOD T HY AT L' Default
0)1%%% Energy Bids (DEB) 2MEtE(CERLEIAMORBICENELTNEGE. BB IAMDERIIIGEUT, ERESNT=DEB
BEREAI T ALOICERETEN TV,

o UTWIALTIHBICEVWTEDETEYY-APKNFEEY-A(L, SOCPITKEFOHIKICKY RERFRILEFFEHTO
BEHETEUY-R AMATELGWNHEN DD,

FIRhHFE « BL, RITOIAERTOTATE., DEBFHEICEVNT, LREOLO BRI L LEE T I RERAN R TEE W,
RESNTAME EREBA TAALTERL,

o 2UY-2EHRICDEBOIRILF - AFL EBR%E$1,000/MWhH'5$2,000/MWhIZ5 | ZE LT
> DEBTEEICEZIN TS ERN$1,000/MWh 288X 2355 TE. ZOMEERE RMU-EXZTAALATEE
REICNTB o« BAEFBYY-ZAOAMLLREUTO3IDDIEOREES WMIARE ARSI CE ENICEE3
ISONIREAR > $1,000/MWh
> Y HO4E B (LS W\E A AT
> EEORBEIICHIIZIAMEILEAA T 7- D& S Mg

*1 WA : CAISO. Rules for bidding above the soft offer cap Draft Final Proposal, 2024558 2H. https://stakeholdercenter.caiso.com/InitiativeDocuments/Draft-F
inal-Proposal-Price-Formation-Enhancements-May-2-2024.pdf

Department of Market Monitoring. Comments on Price Formation Enhancements: Rules for Bidding above the Soft Offer Cap Draft Final Proposal. 202

458 8H. https://www.caiso.com/Documents/DMM-Comments-on-PFE-Rules-for-Bidding-above-the-Soft-Offer-Cap-Draft-Final-Proposal-May-8-20
24.pdf

2 S MEN TS ZENER O RRENSIRRICHEIBVY-ADFHHRAIANT, HiHEXENEERT BHCERAINZIAM-ADELEMIE L THEETS
3 RFECECEBSTIMERERORRCONTIE, 5lEHSEPNLEEEEB L UBEREOREFTEEREF T, BENBEELLTCAISONSIRESNTNS,
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*1 AT : FERC, Demand Response. 202456 A FEE. https://www.ferc.gov/power-sales-and-markets/demand-response
FERC. Order No.719. 2008108 17 H. https://www.ferc.gov/media/order-no-719
FERC. Order No.841., 20182 B 15H. https://www.ferc.gov/media/order-no-841

FERC. FERC Order No. 2222 Explainer: Facilitating Participation in Electricity Markets by Distributed Energy Resources, 2024F6 B B &. https://www.fer
c.gov/ferc-order-no-2222-explainer-facilitating-participation-electricity-markets-distributed-energy

FERC. Order No.2222. 202059 17H. https://www.ferc.gov/sites/default/files/2020-09/E-1 0.pdf

© 2025. For information, contact Deloitte Tohmatsu Group.

87


https://www.ferc.gov/power-sales-and-markets/demand-response
https://www.ferc.gov/media/order-no-719
https://www.ferc.gov/media/order-no-841
https://www.ferc.gov/ferc-order-no-2222-explainer-facilitating-participation-electricity-markets-distributed-energy
https://www.ferc.gov/sites/default/files/2020-09/E-1_0.pdf

DERIZ(Z. ﬁE;IE(D%EEU‘J - 2ZEDREXFBEDTEELRYY-AE LT, DRPEHET
B, EBRVLEFBEEZDOYY-AEWRELTEENTNS
-

ZFERC Order®FESIIHKEE>TNEYY-AD L E 23 - %}ﬁ%ﬁ;&éﬁfﬁ%};ﬁéﬁ%mu
Order 719 Order 841 LESER)  Order 2222 i
XHRYY-A Demand Response Resource™ Electric Storage Resource™ ' Distributed Energy Resources™ !
- RBVY-AORBELTC FELE |- ﬁ% (NyTU= TTARA=-), EMEZE o FEROFEEBYY - —2EORBE X581t |
DNFYAZERB N RIBERY Y- R BAKESE) CBMRGL XEREY ) AAREYY-R (NRIEHKE., B EEUI

> BERSOTAPHSEEEMED | SPENEZIIY, #TEEMIBLE] Y-2%)
,—Jﬂé /ZTAU)L:,%E]E/\O)%&# eI BEHICENEETRE CEBUY-A 1. @ltsz,/ﬂ:@;g@uy 7\73\3;)(7,9“5!
B C C A0 —ANDVE% AN ] == e

BE SEHNTNGIYA . BABEY-AOHFRAE L | gjﬁ%ﬁf} (Distributed

TOLWINNOHE o . » DR _(Demand Response)

T e T | > E . (Thermal storage)

- S > BREPERUZORTEE

> i) £ OXBRICEAYIRT S (Electrlc vehicles and their
ARSI TR Y -2 charging equipment)

*1 HPT : FERC, Reports on Demand Response and Advanced Metering, 20248 A B E. https://www.ferc.gov/power-sales-and-markets/demand-response/rep
orts-demand-response-and-advanced-metering

FERC. Demand Response, 202458 A HE. https://www.ferc.gov/power-sales-and-markets/demand-response
*2 AT © FERC, Order No.841, 2018F2H 15H. https://www.ferc.gov/media/order-no-841

*3 P : FERC. FERC Order No. 2222: Fact Sheet, 2024E8 B E&. https://ferc.gov/media/ferc-order-no-2222-fact-sheet
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*1 AT © EPRI, Distributed Energy Resource Aggregation Participation in Organized Markets, 2021528 | https://restservice.epri.com/publicdownload
/000000003002020586/0/Product
CAISO, Tariff filing, 201653 A, https://www.caiso.com/Documents/Mar4 2016 TariffAmendment DistributedEnergyResourceProvider ER16

-1085.pdf
NYISO. Tariff filing, 201946 A | https://nyisoviewer.etariff.biz/ViewerDocLlibrary/Filing/Filing1485/Attachments/20190627%20Trnsmtt|%20Lt
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CAISO. Post-Technical Conference Comments of the California Independent System Operator Corporation, 2018F6 8 26H . https://www.caiso.com/Do
cuments/Jun26 2018 Post-TechnicalConferenceComments-Participation DERA MarketsOperated RTOISO RM18-9.pdf

FERC. FERC Order 2222, 202098 17H. https://www.ferc.gov/sites/default/files/2020-09/E-1 0.pdf

PJM. Re: PJM Interconnection L.L.C, Docket No. ER22-962-00_Order No. 2222 Compliance Filing of PJM Interconnection, L.L.C. . 2023F9A 1H. https://
www.pjm.com/directory/etariff/FercDockets/7547/20230901-er22-962-005.pdf

NREL. A Primer on FERC Order No. 2222: Insights for International Power Systems, 2021F9A | https://www.nrel.gov/docs/fy210sti/80166.pdf
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EBHOTIMYVI)-RTOTIVT-v3aVvEEET 355, (SEEOBR LR
HU. MR DB ELZR R T BEOICUT OIS BEMDREFRN D E
(AEP) e -
AL EZFUV T HE > DEROTIUST-23vEITIUY-AICE. PIMADZEFEI DB 1 H(C g%@%g%g
[CEID IR G EER BN FAELTNS/- FEIODERE S HBNETEAL & mjng P
CEMBIRDLHZEE) > AfL#. 220/-FETEEO D BN R E LHE 1T H ZDERDSN%E rE
E1ETBNE
> BREI0-0ETUVIBIERILT 3T0H(C. RO TI1Y VT /- RO
FEESMISELV2DEEE3DD./-FCHIBRT BARE

*1 AT : PJM. PJM Interconnection, L.L.C. Docket No. ER22-962-005 ORDER ON COMPLIANCE FILING, 202457 B 25H. https://www.pjm.com/directory/etariff/Fe
rcOrders/7722/20240725-er22-962-005.pdf
*2 AEMA : Advanced Energy Management AllianceD#&, DERDE A [EEEDHE DD CBERIRE F2ITOEIE
AEU : Advanced Energy UnitedDB&, 100%7 )Y I ¥ -0iERk% BIZEL LT\ 2 EF K
SEIA : Solar Energy Industries Association D&, KB X EERUVEEMICEADZBAILADLHOBERIRE F£1THEK
AEP : American Electric Power Company, Inc.. ERNZRADEHEHD—
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ALV 4

DRR Aggregation Zoneld, EXEH#{IZ2EZERBLREIN. TIHOEEIYATLAL, B
—@DPNodet HEENB8. PTVT-5-EFVY-AICHT 2R EFRETiRET 0

ZHEL
DRR Aggregation ZoneDFXED#EfE (ISO-NE) DB EIOROANL T - e

B DRR Aggregation Zoneld. *E#l#1% K IRL TEREIN TS,

B HIEOBEEYATLA L, DRR Aggregation ZonexE —MDPNodet HE I8, 7T UT-5-3 9 EfR#EL (Distribution
Factor) DIREZERSHLNTNEL,

13. /MRIEVY-R (BEith-DREF) DEURL

ISO-NEIZ$(F3DRR Aggregation Zone4) 7 [X]*2
New England Aggregation Zones

1. Nortwwest Vermonmt
2, Vermont

3. Naw Hampadire

4 Sapcosat

5 Mukw

6. Bangor Hyaro

1. Partisnd, ML
0. Westem MA
9. Sponglield, MA

10. Crmtenl MA
4 11, Morth Shore
12, Boston
13. SEMA
14, Lown: SEMA
Q 15 Korwalk-Stamford
w 16. Seuthweatum CT
n 17, Western CT
v 10, Neorthwrn CT
t‘ni B\

19. Eastern CT

*1 AT ¢ ISO-NE. FERC Order No. 2222 Overview and Compliance Update, 202155H27H. https://www.iso-ne.com/static-assets/documents/2021/06/2021-0
5-27 nh_puc storage presentation_final.pdf

*2 HFT : ISO-NE, FERC Order No. 2222: An Overview of ISO-NE's Compliance Proposal Filing . 202253 A https://www.iso-ne.com/static-assets/documents/2
022/03/yoshimura_order 2222 march 10 2022 clg.pdf
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CAISOTII, Order2222DFH SN SBEZEDTarifflCS T, EEDPNode TOT7 Y
F=23v%{T515580ATLEEEZRELTHEY. BPNodeTHERFZRMOBIEIC—HTS
HAhzZigEITEIENKHEND

1.3. /MRIEVY-R (EEit-DREF) DEUKL

OhiEmITDROAILTTIE - [HitE R

Order 2222E KI5 H TariffO#R E L E "

4.17.3 Requirements for Distributed Energy Resource Aggregations
B DERA(ZEPNodellBWT. ATLEBUTURHEEINTE (FIFCAISODNAT-T7MIVICEFINT) DEREX
(Distribution Factor) [CEEITB3XRYRLVARYAZRMHTEIY,

DictriblUtionFactoren] [30.5.2.6 Supply Bids for Distributed Energy Resource Aggregations

and Bidding B DERADHE AALKFICIE BEDAABEBICHATUTORRERHISIL,
Parameters > PR (Distribution factor)
> STk

> ER EOR/INERE D
> HADLRIE
» Contingency Flag

BEOTIAIVT)-RFToT7IU5-vayoH hHl (CAISO) *2

P1 P3 P5 P7
P2 P4 P6 P
4 DF=0.2 DF=0.5 DF=0.3
DERAZETIOMWhD HE 135 / \
SEZIHE. DER DER DER fgxh
\ + 1 " 1 +5 MWh -
DF=0.2MP2TOH Sl 2 MW — L ]
T0MWhx0.2=2MWh¢ %53, ™

*1 HFT ¢ CAISO, Tariff Amendment to Comply with FERC Order No.2222. 2021478198, https://www.caiso.com/Documents/Jul19-2021-TariffAmendmentoC
omplywithFERCOrderNo2222-ER21-2455.pdf

*2 WA : CAISO. Decision on expanding metering and telemetry options (distributed energy resources provider) . 2015512 8. https://www.caiso.com/Doc
uments/Mar4 2016 TariffAmendment DistributedEnergyResourceProvider ER16-1085.pdf
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CAISOTCIXIEERELRTEEFAEITS5=8H. SCIZFH LT, BTMUY-AZREBEITE3EERDH
MEESLAFEHEBEINI [CRBEANBREBINZIEHEDTIAZTOHREZKH TS

1.3. /MRIEVY-R (EEit-DREF) DEUKL

@HiHEANDROTEY
B CAISO(E. BTM-PVDIEIIPAT Y 1-UY T 1-T13==45— (SC) DIRHBMOKFE—ICLY I EELZEF IR T+5
BB NHERIEE IR ER TR, 2021E1AKYSCIZI LT, BTIMICEII3OXA-F-LDHRBEERVQAFEES
N [CRBENBIRINZIREHEDRE ZTariff(CHEELT,

« 2020F KR CCAISOENMBTMO K HKBEEAE(E8,200MWHY ., 5., HUTAIZTIMOBER GREREEA
DE LR RBEODR EE%?%HU) DRETEER. BTM@KB@J‘?IE%%@iﬂgﬂmiﬂﬂﬁjégth\%*ﬂéntb\é

« BBTIMOKBGHAREBLLIABENBTEELASK LRZKHAR. ZRRBOBRBITELR, EEOFEROE VN
BH (FEC-VLFFD) T ;—LanH—irHHOJBTMGJﬁFﬁ:‘v'é% = =[5, éfZISﬁE0)1~5%’é£U)6t/\7I‘EL'CL\6

o 2020FERF R TE, SCHHIR B INBBFRMFE—SNTWRWN 6, EEBEEF AR THD,
- TROFITE, SCOREBEBRIMA-ST-LDHFTEEESE (5kWh) & (4kWh) TEHY. CAISONEE
FRICAWET-Y(220% DIEENFEET B,

FEEE (BBEEA : kWh) OFHRIOR (FEOQRMMEED)

BTM—PV®DIE /N

FHAlE HE HRIPIR EHAlfE
SCIZH ERD # HE {i@% fig? EROEES ADAEH 6kWh
Rr—
A=5-E0 -
A| EEE 1kWh 5kWh e CO&EEt 5kWh
B EE (BTMUY-2R) 2kWh | 0kwh e
2 s | AomEt-BozE | akwh
C | x-9-LOFREE OkWh | 5kWh xOmERe
D | BREBINTICRBEARILSINZEHE | 1kWh | 0kwh COEEr —DOEE 4kWh

*1 PR @ CAISO. Tariff Amendment on Excess Behind the Meter Production, 20205108 23 H. https://www.caiso.com/Documents/Oct23-2020-TariffAmendmen
t-ExcessBehindtheMeterProduction-ER21-190.pdf

*2 WA ¢ CAISO. Tariff Section 11 - California ISO Settlements and Billing. 20245118 18, https://www.caiso.com/documents/section-11-california-iso-settleme

nts-and-billing-as-of-nov-1-2024.pdf
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PIMTI3, B, LSEICH L. KIRIREEZE VIS B RAFZFOERHEZHRICEKRES
N0 IMWLL EDOBTMGOERE T EIZFDIREZKHTIS

1.3. JVREYY- (BFEM-DRE) DOHUERL

@ IBHDROIEY S

B PIMTIE EBIYATLAICESRINT, EICKRBEEEEPHA BBEZEORXOBREEXBNICGREINTNS
Behind the Meter Generation (BTMG) DHHHMIEIETERNTE T, EE S ERFPER S FFIC Y ZBTMGA B LA
HBENDENRREICELBYARTIC LT B85, LSEICX LT, 0.IMWLL EDNon-Retail BTMGODERE, BFREIXYDHFH
EREFOBEREBFBERSTIZLEKRHTNS,

PIMENDBTMGD N FEE R ERIFDH HE

IHH Non-Retail BTMG Retail BTMG
i KIFEFEEVH A BARERFORRPEESTERIT | —MREV/NIREEEOEFRBEICHITICE N4
(CENRIEEITORERE WBEITORBRE
L 2 BE. LSEFPIMIIXE . 0.TMWL d-whk7- R
g %gjgol; (CXTLT N EDIZYET 9% 5L

- BRE, REEOMNE. ERBEFOERIER

FTHBEEARNS | - 1EEYUEVOREEZOREETE -
(1IOMWLL EDIHE) =EEHRIDA %

PIMODY AT LEADEEMEZ#HETL, sTEEEFED]

ZDs ANERFEICER LT BEHIC. EREFEOVY-ADEET | -

A= LPR%3,000MWICERTE

*1 HFT : PJM. PJM Manual 14D: Generator Operational Requirements Revision History, 2024F 108 15HBEE. https://www.pjm.com/-/media/committees-group
s/committees/0c/2021/20210812/20210812-item-06-manual-14d-update-redline.ashx

*2 HFT : PJM, Status Update on Non-Retail Behind the Meter Generation Business Rules. 2019598 10H. https://pjm.com/-/media/committees-groups/committe
es/0c/20190910/20190910-item-24-nrbtmg-business-rules-update.ashx
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RIRFHIZZEALTVWAKEISO/RTOZHDLIC, EFMBXEEDTIHEA, EARIR.

2Ft k- HE R EORRWCET 5 REZERLLE

SRMETIECIT SRRERE AL
H ZI:‘:B(j%EEL{ﬁE?E\EL

® TUFBOANRY TG MIEDEEEZIEPXIEET S
THEAELT. FEEBEZEALTNS,

o MHIEXTIEICIZEZDIREIL. TU7EDIENIZZ
HICEBIRYOEHEGIIC{TRES 2 TITHhN TS,

o AXKICHIZERNDEHYATL (RBHG. /-F)
F. &) (SEL-ERAEBEDREHCEL T2
BARETAEA TV,

o TIETERDEMEENEAICKYEE HHR
BOHIBIKRENHAO L INTIBE . HE DTS
BEANYI TR EEF DOERAEBEDTLEANE
MEICTE B,

0 LRIAXREBEDEAN, MIHBEEDTAAIIEIT4
TPHIBRESZEOEZEICRNBZ AN H B,

o SRIAEBENTYNTAIRETOBERANTREL DS
A, TIESNEORHUENMEM(CHY, BANSK
NDIGE TS EONSZTFH AKE<HED,

0 LRINPEBHEDEAZFIIRELETISOBEHEMERER
PHIGRIEDR L EOE 2 T EEZNREH THB,
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1.4. BRRDERAXEHE

EEN=Wak 1)

[dRE-TUT)
K E&ISO/RTO (PJM. CAISO. NYISO)

[E4AETEE]
@ KEISO/RTOICHFEERAIEBIEDLHEH
> Y570t
> A-JY3avBE
> BEAE PZOEKN F
@ ERrEEBEEDSET EOEURL
> TURNTAISEOZUEE
> TUNTATEEHIIZ AT EEH
B ERAREEDERS | E
> BIAEP A FEHORER
> TIFRIEDR IE
> BBIZH™EOURT (FIAINE)
@ SRRBEDEAGHE
> MHBE(CEZEE
> BAYIRA TGS MEDEZHRILICERS

B2 YER faray
Eﬁ% =5
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ERIEBEISODTIZEAEDERPEEEANOIVTREEZAYY FEROREH
ZF0F B HBH ., EFOMEZEIN KRSV L, ISOICLBIBRERPERE D
BHREREFORENVELLS

1.4. BRRDERAXEHE

AT=TIRIA - SRR EETROAUYE EMPXBEEARFOERE R

B HEHTIBICH TR ENETIBMEZED B ERXBEIRFERTOZHICL->THIBME
FAMEE TS S INE (CIRMHTEIEICRY, DNAREZEFHIZMEBNH B0, ISONIBIREREIR
HmiZDERAEEEHEIENTES, LEEET IAINSOHEAZEBIENRHOBNS,

ISO/RTO [GAEEE®) [GAEIEE®]

BT A REBFOHSAOFELZBYCIBIETS
FHICHIGEE R EEDsR{L P E R B EE
T1-FVIIIRAEITILENHB, [AEEEHOG)

B RMERRICHIDEENTIHEEZDAYY

EREHRTEIENTES,
EXERH F—%Egﬁlifg@]
(RE. IN\FTEESE A
) B SRR BEA - YAV (C o TE LTINS
FEREEECETING, (FEE)
[AEEEQ)
— BRSBTS EERTRICTRLTA

FLIBIEICIT BHMRALDERESS
ZEN'TES, [(REERBED]

(EMEEES)

“1 PIMTIBEBY-E2ZHE (I -REEEE) | CAISOTII/NTREE (RTINS, NYISOTRTOZBLU GEXEY-CAMMHRDERICA VSN B0, #&REIICRHE
FMAEICETINTNS,
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PJM, CAISO, NYISOTOEmAXBIERNS | OEFRLEE

DY THREBEBVPA-IV3aVINADZREILISOZLICELS

INFEEEEDFERIBPXER
KRR DZ &R X EBEZYH
1593,

e
I7-LEEY - AE DR (I

LTARRZ(T 59 %,
M
-

INEEREE(CHUTCRREfT 5T 3,

NYISO
(TCO)

EBZHREE(CHLTTCCEST
593,

1HEREIY L TSOEADISORE L ER

ISONMA-T V3V %RfEL. SHIE(C

EMPXEEEZTS5T 3,

ARRIRE E(ZARREFTRICZ #2195

ZENTED,

FIRA-7vavicdy LR TEan ERAEHIC

BN EFTRER 59 2, FREMT
EFSENGIN)
A BE,

CRRA-ZVav(c&y. #IHAEIY YT

Shih >7zCRRE{F 59 3,

TCCA-IvavI(c&y. IHARIY YT
Shih-ETCCE TS5 3,

2A-0Y3VFOTADISOM LLER

*1 A&, FTR. ARR. CRR. TCCEMIRL T & RAIEEHE | LFIRT B,
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EERTHBH, ¥IHAE!

1.4. BRARDEFIFXEIE

@ KEISO/RTOICH I} 2 E£RAEBIEDLIHAH

BMHINAZFEZEMNEEERE
ZH(IZIND, A= V3aVTIELNTF]
HORPZEITI.

FTIRA-=7 Y3 IR AZARRREH(C
>,

BMINAZFTRIREEICILS,

BMIUNAECRRIZEE H (LIS,
CRRA=V VIV AZ/NEEEE
(XD,

BHEIRAZTICCIRBEICXIAD,

TCCA=-IYavIRAEXER
BHEICEZHD,

3BETOTADISOR LLER
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PJM Nvlsovlif'ﬂ”%f\](:ED“%@EEE’JE%#E#‘N&énéh‘\ CAISOTIEZ2TD/M

R - 1.4, KOS REEEIE

1 ‘ *)J 'HH “IJ U é Tj)l] tlxo) | SOFEEH:’?X @) ﬁléEl|50/RT0(:BI75%EEE"J1%%1E0)&$HJ}
PJM*! CAISO**? NYISO**

fT53n3#%]| ARR (Auction Revenue Rights) CRR (Congestion Revenue Rights) TcC

(Transmission Congestion Contract)
B Jy—Lpoint-to-pointiEXBY-EZZL B CAISOTUT7DETDIMFTEEE B NYISORIUBDAERNEREH

W& (LSE) B EERHEREROAEEE
HERRE (B R2YRI-IXREY-LAZHH B CAISOTUT7HD/NFTEEHE
W XER(EIEEETE (RTEP) wﬁﬁi% (OBAALSE)
B TEXREERERDAIEE
EMFTR : £MFTRA-7Y3Y (NE6A |B KHICRR : CRREE (18~128) (NYISORIL LRI DEBZWREEIC
~N+1E5A D ENFELBEICEE) D2 DAN B RIIC1I0ENZE(FT 5T 3, LTI, RERZHORNRES | THNT
NAFIRRE (NED2~3BE) [H59] NESEIN-1MESHEICTES) 2008FE (LT 5EENTINB, )
FTEHFE %, W FEfECRR @ CRREERFLEDAN A B

(N-15E8R8E) [L1ENE[RF5T3,
B ARECRR : R AOF% H6BRFEIC
1AN%EN59%,

*1 HFT @ PJM. Credit Overview and Supplement to the PJM Credit Risk Management Policy. 2024518 p.10-11. https://www.pjm.com/-/media/committees-g
roups/committees/mic/2022/20220209/20220209-item-10-2022-2023-annual-update.ashx

*2 AT : CAISO. ISO Congestion Revenue Rights (CRR) California ISO. https://www.pjm.com/-/media/committees-groups/task-forces/afmtf/2020/20200325/20
200325-item-08-caiso-crr-market-overview.ashx

*3 HFT : CAISO. Business Practice Manual for Congestion Revenue Rights, 202357824 H. https://bpmcm.caiso.com/BPM%20Document%20Library/Congestio
n%20Revenue%20Rights/Congestion%20Revenue%20Rights%20BPM%20Version%2030 Clean.doc

*4 HFT © NYISO, NYISO OATT. 2024F 108 15H. https://nyisoviewer.etariff.biz/ViewerDocLibrary/MasterTariffs/9Full TariffNYISOOATT.pdf
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ZISO/RTODRETZA-I 3V D AR VERESICZLDEWNIHEH.

SEHS

PEHEXRFUAOSEEENSML VSR BBIREERTHS

2. A-U3y70ADISOMILLEE

A=023v
A=

PJM*’

B EH (YVFSUYRE3IE)
B ER (YVFS5IYREAMR)
m AR (YVIIIIVRATE)

CAISO*?

B ER (YVFSIYREAR)
B AR (YVIIIIVEA1E)

1.4. BROERAEEE
@ KEISO/RTOICH I} 2 E£RAEBIEDLIHAH

NYISO*3

B EFhRA-IY3Y

4 (VTIN5 REIR)

2 (NFS5IYRESE)

4 (NIVFITTYRFELE(C3E)
REHZEBOTCCA-IY3Y
Y9N3 FB1E)

A=023y
SNEH

B PMTISSINESERET,
(FESEGIFTEICEDON-EIRE ., F

B xBEEH(CREI S, 5008 ML EDIE
RERHTE, FEE100H R - HREE
5005 FILEBE T B3 EANSIRIEINDSE)

B FTREYS|(CEATBYURVEEERYY—--FOT
A-EEEFRHT B,

B HEE1008 Rb. XISHEES00H RILE
B3 XILENDBREEIZEHT B,

B CAISOMZSIMEHERET,

(FEBE100F RV L. $8E 71,0005 N

WL EEE T2, XIIBYILEENSRIES
nctnas)

B CRREVS|(CEETRYURVEERYY--TOT
A BEEFIRHEITS,

B EREFIRETS,

NYISOTIZDSMEHEH LT,

DAV ERIKYY-ROTOCAEEE CESD
50

REBIHLTA-ZVIEZHEIE S,
ISONCDIETRICIT LS B AR - BT HIBE
EREIRT B,

BREZRE T2,

B E1007 ML, XIZHEEE1,0007 B
EHERET 3. XI3BINT508 FIVDIBIRE LR
193,

*-593y |™ G| EN8E|54 S REBEMEE LTS, (B /NFEEEE (LSE) : 9104 B REEEE

ShNEK- (ZmMEH-BSETATHS, ) B 27 I31-UVJI-FT4x-5- 1 §154¢ W /)\FEEEE (LSE)

gjﬁ%ﬁﬂﬁ B ZOMOFEEE : 9151 (20174F) SRR

(SMEH-BSETEATHS, )
FFEX 4 : £8. E-J8. 3EE-T8 RrX 2 : E-U8, JEE-78F AwIJX 4> 1 Obligation, Option
FmX 4 |[AYIRX4S : Obligation, Option AwIX 4> : Obligation, Option
— REICFHREREE

*1 AT : PIM. Credit Overview and Supplement to the PJM Credit Risk Management Policy. 2024518 p.10-11, https://www.pjm.com/-/media/committees-g

roups/committees/mic/2022/20220209/20220209-item-10-2022-2023-annual-update.ashx

*2 AT -

25/20200325-item-08-caiso-crr-market-overview.ashx

*3 HiFR

4257862118

CAISO. ISO Congestion Revenue Rights (CRR). B&& H2024/10/23. https://www.pjm.com/-/media/committees-groups/task-forces/afmtf/2020/202003

NYISO. Transmission Congestion Contracts, 2024F9H . https://www.nyiso.com/documents/20142/3037451/10-TCC.pdf/cee949d1-f332-b6fd-TecO-0e
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BRENLCREARCEISEENREULERC. ZILWRIEHELS0bligationfEme
XILWERFEH LW\ OptionFEmA H3 0, siE FIEEDHEBRD TEEIHEBZETERN

& H50ptionE dadF

NYI XD

Obligationf&i & Optionf&m

4= E3

1T=

(DB VMERICH S

1.4. BRARDEFIFXEIE

@ KEISO/RTOICH I} 2 E£RAEBIEDLIHAH

PIMA-YY3YTOEGIE (23/24FE) *2

Eﬁk btﬁﬁ(:ﬁﬁ%f)“%i ,E\%A bft?ﬁf‘ﬂ(:ﬂﬁ%ﬁ%i Bid and Bid and Cleared
Lina, EEEIEER | LBa . B E  Requested  Requested  Volume
gE  |BECBUETLVERD (ECSULRUERD | e R
BHEFZEVS T BN WA | BHEFEEIEL. EAH RO i Prevailing Flow 187,499 ¢ 2132898 . 423452
EDEENRELESZEC | EENRELESECEX fotal 760285 1 3173734 % 743,326
[FXILNRIENELZ G| WWEBBPELEVESR N e
Total 121,126 5, 573202  107.922
+ | LMP_A=50 (80 - 50) [$/MWh]x (80 -50) [$/MWh]x Total Counter Flow 202,785/ T0M08% 310,74
LMP_B=80 | 100[MW]=3,000[$/h] 100[MW]=3,000[$/h] L
O D¥mE |~ 1IVEHTY3000$DURES | — 13V HY3000$DUNZE /
:{j& LMP_A=50| (50-30) [$/MWh]x |EHEOEENFEELEE B ObligationFEmMER5 | 2/'3,173 FMWICFL T
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3-som-pjm-sec13.pdf
*3 HFT ¢ PJM, FTR MARKETFREQUENTLY ASKED QUESTIONS, 2005528 p.7. https://www.bgs-auction.com/documents/20060503 TRTF PJM FTR FAQs.pdf
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*1 HFT : PJM. Manual 06:Financial Transmission Rights Revision: 32, 202357826 H. https://www.pjm.com/-/media/documents/manuals/m06.ashx
*2 AT © PJM, PJM Learning Center, BIZ H2024F9H9H. https://learn.pjm.com/three-priorities/buying-and-selling-energy/auction-revenue-fags
*3 Firm point-to- p0|ntJ@Ef'm?ﬂJL EX BHED/-FEICBW—E22XEIT2EFNEBATEII-LZ
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*1 HAT © PJIM, 2023 State of the Market Report for PIM, 20244 3 B. p.789. https://www.monitoringanalytics.com/reports/PJM State of the Market/2023/202
3-som-pjm-sec13.pdf
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*1 AT : CAISO. California Independent System Operator Corporation Fifth Replacement Electronic Tariff, B% H2024/10/10. https://www.caiso.com/document
s/section36-congestionrevenuerights-feb11-2023.pdf

*2 HFf ¢ CAISO. MONTHLY REPORT December 2022, B H2024/10/10. https://www.caiso.com/content/monthly-market-performance/dec-2022/congestion-r
evenue-rights.html
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*1 HFT @ CAISO. CRR Auction Analysis Report, 20244 3 A, https://www.caiso.com/Documents/CRRAuctionAnalysisReport.pdf
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*1 AT - NYISO. NYISO OATT, 20245108 15H. https://nyisoviewer.etariff.biz/ViewerDocLibrary/MasterTariffs/9Full TariffNYISOOATT.pdf
*2 AT ¢ NYISO. TransmissionCongestion Contracts, 202459 A https://www.nyiso.com/documents/20142/3037451/10-TCC.pdf/cee949d1-f332-b6fd-1ec0-0e4
257862118
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*1 PR : NYISO. 2023 STATE OF THE MARKET REPORTFOR THENEW YORK ISO MARKETS. 202445 A . https://www.potomaceconomics.com/wp-content/uploa
ds/2024/05/NYISO-2023-SOM-Full-Report 5-13-2024-Final.pdf
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*1 tHPAT : FEDERAL REGISTER, Long-Term Firm Transmission Rights in Organized Electricity Markets, 20065 https://www.federalregister.gov/documents/2010/1

0/27/2010-27129/credit-reforms-in-organized-wholesale-electric-markets
*2 HFT : FEDERAL REGISTER. Credit Reforms in Organized Wholesale Electric Markets, 2010510/ . https://www.federalregister.gov/documents/2010/10/27/2

010-27129/credit-reforms-in-organized-wholesale-electric-markets
*3 HFT : FEDERAL REGISTER. Prohibition of Energy Market Manipulation, 2006518 | https://www.federalregister.gov/documents/2006/01/26/06-716/prohibiti

on-of-energy-market-manipulation
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*1 AT : Counsel for the Special Committee, Report of the Independent Consultantson the GreenHat Default, 201943 B https://www.pjm.com/-/media/DotCo
m/library/reports-notices/special-reports/2019/report-of-the-independent-consultants-on-the-greenhat-default.pdf
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*1 AT : The Johns Hopkins University. Essays on the ACOPF Problem: Formulations, Approximations, and Applications in the Electricity Markets, 2016528 htt
ps://jscholarship.library.jhu.edu/server/api/core/bitstreams/ce183f87-4273-444b-937f-68492cb6e012/content

*2 AT : Gurobi Optimization, Gurobi Academic Webinar with Dr. Daniel Bienstock discussing the AC Optimal Power Flow Problem, 202345 A B %&. 26:08. http
s://www.youtube.com/watch?v=5MwNL2SuEal
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*1 AT : fFE. Advances in Applied Energy. FfE, 202453 A https://www.ffe.de/en/publications/german-electricity-prices-on-epex-spot-2023/
*2 AT © fFE. Deutsche Strompreise an der Bérse EPEX Spot in 2020, 20215118 https://www.ffe.de/veroeffentlichungen/deutsche-strompreise-an-der-boerse
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*3 AT © fFE. German electricity prices on the EPEX Spot exchange in 2022, 2023518 https://www.ffe.de/en/publications/german-electricity-prices-on-the-ep
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*4 HPT © CRGE, Study on the occurrence and impact of negative prices in the day-ahead market, 2023598 https://www.creg.be/sites/default/files/assets/Publ
ications/Studies/F2590EN.pdf
*5 AT © INTERNATIONAL ENERGY AGENCY. Electricity Market Report Update Outlook for 2023 and 2024, 202356 A . p.35. https://iea.blob.core.windows.net/a

139

ssets/15172a8d-a515-42d7-88a4-edc27c3696d3/ElectricityMarketReport Update2023.pdf

© 2025. For information, contact Deloitte Tohmatsu Group.


https://www.ffe.de/en/publications/german-electricity-prices-on-epex-spot-2023/
https://www.ffe.de/veroeffentlichungen/deutsche-strompreise-an-der-boerse-epex-spot-in-2020/
https://www.ffe.de/en/publications/german-electricity-prices-on-the-epex-spot-exchange-in-2022/
https://www.creg.be/sites/default/files/assets/Publications/Studies/F2590EN.pdf
https://iea.blob.core.windows.net/assets/15172a8d-a515-42d7-88a4-edc27c3696d3/ElectricityMarketReport_Update2023.pdf

RAORBENZREENPBVRPA~RHE, FEELCHULTKBEAREBEN S
BEOFRET TV T AEEOREZ ST ELES

NAF RS OFREIBIOFEERT (BrM) - @77:;?777’7;33273115:@
— B RIBI DV A F AR R B A2 —

BHREENZL |
mESEZL

| AhREENSL FERICHLTKE®
B BEEFPHL FEENZL

3% o

2% 1

1% -

SIPMHBFHEE N A<D

0% - T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

PRy

*1 HPT : CRGE, Study on the occurrence and impact of negative prices in the day-ahead market, 2023598 https://www.creg.be/sites/default/files/assets/Publ
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*1 AT : Agora Energiewende and Ember, European Electricity Review 2023, 2023518 p.5. https://ember-climate.org/insights/research/european-electricity-r
eview-2023/#supporting-material

*2 HFT : Agora Energiewende and Ember, The European Power Sector in 2020, 2021518, p.8. https://static.agora-energiewende.de/fileadmin/Projekte/2021/
2020 01 EU-Annual-Review 2020/A-EW 202 (HFROT-9%E(ICM-YYTYSTER)

*3 Kt DMEIF2015F OKEHERNOEABREZ1ELLFOBINEERT

*4 HF : Fraunhofer, Energy Charts: Offentliche Nettostromerzeugung in Deutschland 2023, https://www.energy-charts.info/charts/energy pie/charthtm?/=de&
c=DE&interval=year&year=2023
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*1 HFT : The Bottle Group. Negative Pricing in Wholesale Energy Markets, 20185118, https://www.brattle.com/wp-content/uploads/2021/06/20959 negative
pricing in wholesale energy markets.pdf
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*1 AT : The NorthBridge Group. Negative Electricity Prices and the Production Tax Credit, 2012598 p.8. https://www.edleaver.com/Archives/2013/06/pdf/N
egativeElectricityPricesAndPTC exelon.pdf
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*1 AT : The NorthBridge Group. Negative Electricity Prices and the Production Tax Credit, 2012598 p.8. https://www.edleaver.com/Archives/2013/06/pdf/N
egativeElectricityPricesAndPTC exelon.pdf

*2 HFT @ CAISO. U S. Wind Industry Annual Market Report, 20104, p.6. https://grist.org/wp-content/uploads/2010/04/awea.pdf
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*1 HFT : INTERNATIONAL ENERGY AGENCY, Electricity Market Report Update Outlook for 2023 and 2024, 202356 A, p.35. https://iea.blob.core.windows.net/a
ssets/15172a8d-a515-42d7-88a4-edc27c3696d3/ElectricityMarketReport Update2023.pdf
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*1 HFT : Mode energy . August 2024 negative prices: How did batteries respond?. 202448 A https://modoenergy.com/research/august-2024-negative-prices-h
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*1 AT : AESO. Negative Pricing Discussion Paper. p.2. https://www.aeso.ca/assets/Uploads/4.4-Negative-Pricing-paper.pdf

2 NFFCHBISOD1DT, ELTIN-IMEEESZRFER R

*3 AT © AESO. Pricing and Reserve Market Options Paper, 202488 p.6-7. https.//www.aesoengage.aeso.ca/42905/widgets/179261/documents/136889

*4 AT IESO. Stakeholder Engagement Pre-Reading Negative Pricing. 202052 . p.5. https://www.ieso.ca/-/media/Files/IESO/Document-Library/engage/mrp
-edd/edd-20200213-negative-pricing.pdf

*5 AT © IESO. Settlement floor pricing Background. 202553 BB E. https://ieso.ca/en/Market-Renewal/Background/Additional-Market-Renewal-Resources/Se
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*1 AR ¢ IESOIZAAL FRRMEEDREE =

*2 HAT | BALBMESHEKE . RCKICEI2mBEER (V-F)H)) (CBIT2HRAEZEE. 20235F11A. p.66. https://www.occto.or,jp/iinkai/chouseiryoku/files/n
ordal kaigaicyousa houkokusyo.pdf

*3 AT : 1ISO New England. 2014 Regional Electricity Outlook. p.28, 2014518 https://www.iso-ne.com/aboutiso/fin/annl reports/2000/2014 reo.pdf
*4 HFT @ AESO, Pricing and Reserve Market Options Paper, 202458 8. p.6-7. https://www.aesoengage.aeso.ca/42905/widgets/179261/documents/136889
*5 AT ¢ IESOADETYYI &Y
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*2 HFT : NEMO Committee, Second auctions: Frequently Asked Questions. p.1. https://www.nemo-committee.eu/assets/files/second-auctions-frequently-aske
d-questions.pdf

*3 T BRfEED-€500/MWh(Z, BRINSAEQEARELEBRICEMNIRILY-RHIHE (ACER) AFRELTVWSH/NERGIAKILMAE (Minimum Clearing Price) &¢—9

BLICEEINS, (F2HFTLY)

*4 HFT : NEMO Committee, CACM Cost Report of 2023, p.10, 202457 A | https://www.nemo-committee.eu/assets/files/cacm-cost-report-2023.pdf

*5 AT © FfE. German electricity prices on EPEX Spot 2023, 202453 B, https://www.ffe.de/en/publications/german-electricity-prices-on-epex-spot-2023/#:~:tex
t=The%20lowest%20point%200f%20the, electricity%20consumption%200f%2046.1%20GWh.
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*1 AT S&P Glabal, Negative pricing is a ‘distraction’ to maintaining US nuclear fleet, 201455 | https://www.spglobal.com/commodityinsights/es/market-ins
ights/latest-news/electric-power/051514-negative-pricing-is-a-distraction-to-maintaining-us-nuclear-fleet-norris

*2 HFT  Nuclear Engineering International. Negative prices and nuclear new build, 20235108 . https://www.neimagazine.com/analysis/negative-prices-and-nu
clear-new-build-11210843/?cf-view

*3 HFfT : AESO. Stakeholder Comment Matrix, 202054 8. p.3-5. https://www.aeso.ca/assets/Uploads/TransAlta-Session-2-Comment-Matrix-Redacted.pdf
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*1 AT © Energy Transition, When Germany Can't Give it Away: Negative-Price Power Hours, 202355 A . https://energytransition.org/2023/03/when-germany-c
ant-give-it-away-negative-price-power-hours/

*2 AT * ENTOS-E. Options for the Design of European Electricity Markets in 2030, 202252 A, https://consultations.entsoe.eu/markets/options-for-the-design-
of-european-electricity-mar/results/md2030_consultationanswers_forpublication_gdpr.xlsx

*3 AT ¢ IEA Photovoltaic Power Systems Programme . National Survey Report of PV Power Applications in SWEDEN 2023, p.6. https://iea-pvps.org/wp-content
/uploads/2024/09/National-Survey-Report-of-PV-Power-Applications-in-Sweden-2023.pdf
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*1 HiFR

1888/six-hour-negative-pricing-rule-damaging-offshore-wind-revenues

*2 P

Wind Power MONTHLY. Six-hour negative pricing rule damaging offshore wind revenues, 202054 A8 . https://www.windpowermonthly.com/article/168

Bundesministerium der Justiz. Gesetz fiir den Ausbau erneuerbarer Energien (Erneuerbare-Energien-Gesetz - EEG 2023) § 51 Verringerung des Zahlung

sanspruchs bei negativen Preisen, 2023518 | https://www.gesetze-im-internet.de/eeg 2014/ 51.html

*3 HiFR -

ENTOS-E. Options for the Design of European Electricity Markets in 2030, 202242 A https://consultations.entsoe.eu/markets/options-for-the-design-

of-european-electricity-mar/results/md2030 consultationanswers forpublication_gdpr.xlsx
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