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*1 HFT : U.S. Energy Information Administration, SHORT-TERM ENERGY OUTLOOK DATA BROWSER. 202258 A F%.
https://www.eia.gov/outlooks/steo/data/browser/#/?v=22 &f=A&s=&start=2017&end=2021&map=&ctype=linechart&maptype=0&id=&linechart=N
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*1 HFT : PIM, Manual 11 Energy & Ancillary Services Market Operations, 202253 A https://www.pjm.com/-/media/documents/manuals/m11.ashx
*2 NYISO'C(i%%?%%b‘)\ﬂﬂjkﬁ;}ﬂ’& FZEEIRTZ (PIMIZTHA)

3 HEBRERERQ. KERFBFR (BB FL5M, B0 ERZE) | Three-part offertE MR HHRFVTINIMLTHIHEARETS

*4 Security Constrained Un|t Commitment., REHIKIfHEHH) - FJJ:E‘l‘@

*5 Reliability Assessment and Commitment, BEF&N =AML - B8R FRAIBRICEICEMOIIY MY M EEORE SOLAR

*6 Ancillary Services Optimizer, ¥ BIESOEIEICAFEIRINF-RUTYIIY-Y-LAD R & E{Li#EE

*7 Intermediate-Term Security Constrained Economic Dispatch, ﬂiEKIEY_UJJZTL\F#ﬁh‘b*ﬁfﬁé‘ﬂé‘)f')ﬁ?’(@%%’kﬁl WITSEBIRSORETOLA
*8 Real-Time Security Constrained Economic Dispatch . ASOVIT-SCEDD#E REE(CL-RBE R RHEH N SHEIRSORETSOCR
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*1 AT PIM. Manual 11, 202243 B https://www.pjm.com/-/media/documents/manuals/m11.ashx%&(Z b=V Y/ERK
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*1 HFr : PIM. Manual 11, 20223 B https://www.pjm.com/-/media/documents/manuals/m11.ashx% £l b=V Y1ERK
*2 Reliability Assessment and Commitment, EFINLZAML - BFFRIERICEDICEMOIIY MY METORE SOTA
*3 Ancillary Services Optimizer, ¥ BIEFORIEICE T -IRINF-KRUTYIIU-Y-LAD R R R E AL
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HIEADATLIEFRICIE. Three-Part Offer (Start-Up Cost, No-Load Cost.
Incremental Costh'o 2R EIANMTER) O, F/NRENEFECRENSFHEIZFICET
IEmRIEEND

KE(PIM)
B TR)F-135TE Three-Part Offer (BT 215, 7V IIV-Y-EATIG CRZ T VI -Y-LATL OB ES LM
DR, EHHLBECEIVT -, Bishll (B/\REFRE, 8RS CBEIERINELLRS,

B IXRF-HIF(CHFBThree-Part Offer®>5, KB, A, KAFKESRE. EEZHE. DRICIF. Incremental costd &
U, Start-Up CostD35AFIBEEBEVWEEDNBEAINS (£, DRTIIStart-Up CostIciHE I 2EDE L TShutdown

CostiEREIN3) , — EH AR —
X R Hi% ALIBEERDIER B
Start-Up Cost EEﬂ%TﬁZ,ﬁEWarm\ I\nt_em\wediate\QCoIsl\)= BO, INM5- F-EV REKEZEHS
IxXRF- Three-Part t*é?é?i)k..f#%;t{f?ﬁ/l\%ﬁﬁﬁ:d) - E-I-\:Rf ~($) A N
Incremental Cost  |[EEDHRAI10RNSEKRINS, HOBOHEMKEER ($/MWh)
795t | LT/ FIFRZEA AL I/ TFHFREDOAANLCHITZRERGMEE ($/MW)
EAi5 Bt E)/FERRE) T AL EE)/FEE TR ADAILICETPRERMERE ($/MW)
/MR BB 1 HKBEXREOBTEBEZL, FIETEETOR/NOBERHE (hour)
RCEh R B (Warm, Intermediate, Cold) BN EDEENCE S SRR (hour)
RS I Ve TRILE-, BRE/ERBTHED. £/ THREDAMIRZITVTL-F
S AR I*?\JI/:\’—“—\ %7‘/95')—*3‘—27;!:2‘5()‘5%j<\ HIDHREE (BAKE. EEXR
R BDHZEERA. &I DITHEZED)

*1 AT : PIM, Manual 15, 2022518 https://www.pjm.com/~/media/documents/manuals/m15.ashx
PJM. PJM Markets Gateway User Guide . 202252 H . https://pjm.com/~/media/etools/markets-gateway/markets-gateway-user-guide.ashx
PJM. Energy Offer Calculation Education, 2021518 https://www.pjm.com/-/media/committees-
groups/subcommittees/cds/2021/20210114/20210114-item-04-energy-offer-calculation-education.ashx
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KE(SZ : CAISO)

B (YTYMEREIFBEREHRE/DOALL, ISOILEBZRT/EEFHENHY. SCUC/RTC CBRIAEEZED) OJO0ER%E
RCREHNMEESE LB LAFLMPOSHER RN TN vbEN3,

B ERETETYTUT-Y3a Y TR HINE R OREFEAMEYRLITHN., Operating Security Limit GEFR LO#) &
Thermal Limit (RAAEDFIK) O D20FIKNNRELD, £-. FFRETE A EIFAC-OPF, DC-AC Iteration. DC-OPF
ZWNONDRBILAE S ENFET B,

107y MER
FERICLSIFEBId
HEFEFEE(ICLDHKEOOSfer
RRFH/BEFHEDIER

XKARBEEE(CLDFREOfferld.
Self-scheduleZBREZSLETOD
EHEVASOE

TIRTYMER

REOHIORAERL |
E R OF EERY IR LR -
SCUC Optimization EstE
TIVT-23Y

RTC Optimization

RBHHO SR B F L E

—
LMPOETERER

ER/BAREOHIHIHESS

(ERFEI1IVTTIHREND)

J

\
SCUC/RTCOEELICEH (15 B HIBEEL

minZ((Generation Energy Cost) + (Ancillary Service Cost) + (Penalty Price))

Generation Energy Cost

Ancillary Service Costs

Penalty Price

Start-Up Cost. No-Load Cost.
Incremental Costh'biEENSIA L

LS/ FRAEAIAN BREh/FERES) T
AIADSRERSNSIAL

REBEOELEEZESZDEHIC. AIHICER
SNBERINBZAALME (BRI, Self-
scheduleEZBRIEVA T AMEN R ESND)

*1 AT ¢ Market Optimization Detail (CAISO). 20094, http://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails. pdf
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*1 AT PIM. Manual 11, 202243 B https://www.pjm.com/-/media/documents/manuals/m11.ashx%&(Z b=V Y/ERK

*2 Day ahead scheduling reserve DA EE (3, BEDHEE FRREPRERMBOTEIMELECEDIE, U-JATFICHIEZ—EEE (20225F 18 LUE4.4%) TEE
3 RBHE. REXHEOBR2F(CATIHNIEOERNHZEE. BEFVERNIRTINDG

A FAEDNOEEEED
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*1 AT : PIM, Manual 11, 202253 8. https://www.pjm.com/-/media/documents/manuals/m11.ashxZE(C b=YYER
*2 Reliability Assessment and Commltment BHINEAMN - BFFRHERCEDICEMDIZIYMAYNETZORE SOTA
*3 Ancillary Services Optimizer, 5% an@%ﬁ%kl"‘](ﬂll?)lﬁ\i 75‘10) VISU-Y-EANRE =B HEE
4 FERME. EERBOREZICHIIFINEHOERYH25HE. BEHNWERNEITIND
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DRIZTZVVT -9-BLTEHIBASINTBEIENRIRE2THY ., SINTZT707ILICK
UT. DRUANDERELRERIC, £F-3. BEAHDERLLTUHESINS

* (PJ M)

B PJMTE DRI TFOFISICHENTSIIN' AT RETH B,
> IxIX-miz (FiEME, Y7II1ATHE)
> 7YY5Y-Y-EAHiE (Regulation, Synchronized Reserve, Day-ahead Scheduling Reserve)
> BRE™MS
B DRIZBFCSP (Curtailment Service Provider) &FEENZ 7TV -5-%2BLTHIHICSIT 3,
B DRASMEIRERTOISLRBECUTD2D3THS,
> Economic DR : DRUADEREL EHRICALLEN, FBFHBEHIETESNZEEPIMICEVIERA TONETOI 5L
> Emergency and Pre-Emergency Load Response : REDRBBRFICPIMICEYVIESHITONSZTOJILT. 300071
U-(ZHHNnTWB,
« Energy Only  : BAEKRICERICHIBRLEEHEICNT TSI (Energy Payment) DHZ(FTERBIENTES,
- Capacity Only : BR2RICIRERIELRBE(CHTSEXIL (Capacity Payment) DHEZ(TERBIENTE S,

* Full Emergency : ERRICHIRLEEBAHEICHTERIANE, REFIERREICNTEILVOEAEZ(TEBI LN
T&E3,

*1 AT ¢ PJM, Manual 11, 202238 p.140~173 . https://www.pjm.com/-/media/documents/manuals/m11.ashx
*2 Non-Synchronized ReserveZ &<
*3 Price Responsive Demand£DRTOJ I LND— D¢ LTHFTET A fiGHfligA EABZELE> T BERDEHENMIZASNZILICES T (FDREIET
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DRIZEIFZAFLIEH I HEREBRDAFIBHREBIRBREERTHY., Incremental Cost¥P
Shutdown CostDfth, F/IMEIERFRIZFOFIKFZEICRETRIEEELH

TR E-THIEC BT 3DROE AL IELE2 REI(PIM) E
AFLIEB =
Incremental Cost B EEDEKI0ENSEMINS. DROEIBE (B/NEF0. 1MW) EOME
($/MWh) B HBOMEICNAT. BREEOEE2RETIIENAETHE ((E=IER)

B RODRICHMMBETEERTHY. AHE, RiHE. B2BERSENEING? (E

Shutdown Cost™ ($) B FEREICHITBStart-Up CosteBERIC6N B EICEENATEETHY, 4~98., 10~

B Shutdown Costld, IRHEINGVSGE0CEREINDS

=IEH)

ICNTN

3RICHIITEIERTS

B RODRTOIIYRAY K, Ta/\ﬁl_zwé ERUs/N SR (EEEE)

FMEIERE (Hour) B S MEIFERE, B HINANEA0C R EIND

BANRFE (Hour) WS RODRATARNYF&4TS LT B4, BRIOBAMESRE (EFER)

EErHlH (MW) B RODRICEIS, BEEOIRIY - TYYIU-Y-LADEFHHT S LT/ T HHIBRIE

*1 AT : PIM, PJM Markets Gateway User Guide, 202252 8. p.143~150. https://www.pjm.com/~/media/etools/markets-gateway/markets-gateway-user-
guide.ashx

*2 AT : PIM, Manual 11, 20225F3 8. p.153~158 . https://www.pjm.com/-/media/documents/manuals/m11.ashx

*3 HFf : PJM, Shutdown Costs for Demand Response Resources, 201248H . p.2.
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Continuous Mode : #H/K-HEEBEEICEFRITEE-F 2SI R B D B E A R
Charge Mode L BKOAHEETZE-F
Dis-Charge Mode : HEDHEETZE-F
HKREERTOTA
L ,TEE_:!:_________________________E_.*______* _________________ -
- : {%E@,%%% : A*L]ﬁ#& SCUC I:E_@J'fj' IZI-I_ [==R1==) 2 EI:’w_ﬂ(E al %%$¥%::
l 17y MER PIMPumped | sogy(e | tm. BB -tk
@ ! Hydro Optimizer :
| (S EHE) |

*1 HFT : PJM, PJM Energy Storage Participation Model : Energy Market, https://www.pjm.com/-/media/committees-groups/committees/mic/20190315-
special-esrco/20190315-item-03a-electric-storage-resource-model.ashx

2 RERNBFEBEVHEKERITIIILHHER, SCEDERTHET S
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PIMZ. BIXREBROBAFREEEADOTELT, minTFiEHZHERIT SLHEAD
BAZRFTHRTHB, CAISOTIE, UTIVF 1 LATiETFlexible Ramping Product& V5

Flie NHEROLHEAHZELICERITTNS

PIM

CAISO

K E(PIM. CAISO) E=

PIMIZBIT2T VY5 -Y-LAOREERER FANCEEINTEY, FRNICE, FERIADLEERRE.
R ECEVTHIREROHE DT EREEZERITEFE CHD.

—7ACPIMIF. BIXEROHATERMELCHICT 2 FiRAHERRKICEL T BERXMROEVERRK(C
[FRoHVWATREMZIEHREL THEY. LT O BBIRE A FRBEDR LREEDE TUREFTINTLLTNS,

> BIRTRIRIY-DOZEE, EM
> KIENT-VVE 4 DFRBOREE V= FRET I D581k
> BIXREEENSVIEELRFREZRETIEH0O. mimlHIF1yEYT1J0m E

CAISOTE. BIRXREROH N FAERMEZERL. ENEBADOXILZTTIH. Flexible Ramping
Product (FRP) Z2016FMBUT I I LHIZICEALTNS,

> FRPIZBELTAMLIFITONT . UTZINIM LTHHEDH CHRESNS,

> UV A1 LTS TH A AIRELRRIEOAD ., FRPOFHECHITEMKRELTIRHON, IRILF-. TV
Y5Y-Y-EAREEECREREL N TTHNS,

> FRPOMNEE([F. FEETOBEIOHEOAR FRDREL, BEEOER FHOEENIRRICEDIZT L
(FEAZA], FFRAZRAOZNZNICHLTRESNS,

*1 AT © PJM, Reliability in PJM: Today and Tomorrow, 2021838, P11,13,16. https://pjm.com/-/media/library/reports-notices/special-reports/2021/20210311-
reliability-in-pjm-today-and-tomorrow.ashx

CAISO. Business Practice Manual for Market Operations, 202249A . p.308-312,
https://bpmcm.caiso.com/BPM%20Document%20Library/Market%200perations/BPM for Market%200perations V84 Redline.pdf
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17. FEA1VYNIVA (PIM. NYISO. CAISO)
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IXF-hiGICEI5EH l’l‘ﬁﬁﬂ)ﬂjﬁ‘ﬁi{ EHNEBEDES VT INVIMLTHE
DLMPZRAWVWTHREINSG—FAT, 7YI3U-H- EZmiﬁa'C‘(IH:'JJ%ﬁlJT?Zg/\TJI/
TARRESNTNS

JE(PJM. NYISO. CAISO) B

B T
> PIMTIL. Two-SettlementJOTAE M E(ENZHESOCANB VLN, BIEHIBEUTIVIILTIBOZENFNICEWNT
HERUBENITOHNS,
m VNI VA
> IRVX-hi5 i AMEOH DN EEEHHAEBEOES L, U7 NIILTHIBOLMPEREVTUEESNS, 2

> TYIIU-Y-EAHE : UTIIMLTHIHZBDIMPERWRBEL (LRI, Y-EA&E (Regulation, Synchronized
Reserve, Non-Synchronized Reserve%) [CARTITAENREINTNS, 34

m KEICHFBImbalance Market

> KEICHLT, Imbalance Marketé FEIEN 2 HI5(ETETET B0 CNIZWEIM (CAISONMEE) PWEIS (SPPHEE)
ZOLBHERAZR DRI TIHZOEEIEL TS,

> CAISOVSPPODIBEMBalancing Authority (FEAGFRAEEZITIENM) ZXIRELT UZIIMLTHBICEVWT, AEHD
BB ZITOTNS, ™

*1 HPF : PIM, Two Settlement, 20164, https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-optimization-wkshp/two-
settlement.ashx

*2 AT PIM, Manual 11, 202253 B https://www.pjm.com/-/media/documents/manuals/m11.ashx

*3 AT : PJIM. Manual 18 PJM Capacity Market, 20215108 . https://www.nyiso.com/documents/20142/2923231/acctbillmnl.pdf

*4 HFT : NYISO, Manual 14 Accounting and Billing, 20215108 https://www.nyiso.com/documents/20142/2923231/acctbillmnl.pdf

*5 AT CAISO. Energy Imbalance Market Design Overview, 201558 A ., http://www.oatioasis.com/PSEI/PSEldocs/CAISO_PSE_EIM_Presentation_8.7.15.pdf
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https://www.nyiso.com/documents/20142/2923231/acctbillmnl.pdf
http://www.oatioasis.com/PSEI/PSEIdocs/CAISO_PSE_EIM_Presentation_8.7.15.pdf

BEARYTINIALTHIZICBINTEY, ATIB CTRELLHANEEL B HEEE
DEDZVTINI1LHISEOLMPERWTIHEHES S

B HAEBENRIE SBT3 ENNEEZ LR

HE. BEEAIITREDZERT3-LMPEZAVTEILD,

KE(PIM)

B HAERENFIH RSB ENNEEE TE-E

Ha. BEEAIIRFDERT-LMPEARVNTZ(TELS,

105MWh
A RT-LMP $23 A
100MWh 100MWh e : 100MWh 100MWh 95MWh
wwp|  (2AMPE20  RTAMPga3 . PTVINER | (DALMPS20  RTIMP$23 | RT-LMP$23
U7 L VP L -SMWhx$23
AIE™S - gz ES RIE™5 - g e
(1E13:30) | (EBIE) (1E13:30) | ﬁﬁ"f
HEEEOFE! Y EEEOFE (RHiER)
FIEAE HIEMBE ES ] FIEE FIEAE ES (]
IHH RIA ™% ES IHH BI A ™% S o
LMP ($/MWh) 20 23 LMP ($/MWh) 20 23
FKBH (MWh) 100 105 FEHH (MWh) 100 95
FEEHTE ($) 2,000 115 FEEEAE ($) 2,000 -115
BRI ($) (20 x 100) + 23 X (1052—215)55) BB ($) (20 x 100) + 23 X (95=—11§§E))

*1 HFf © PIM. Two Settlement. 20164E. https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-optimization-wkshp/two-
settlement.ashx

*2 Day-Ahead. BTH
*3 Real-Time, U7 L3 1 L
*4 BER(IHHTHEORBEMISHORE 0EELS|IWVERE TS
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EEMNEEEMERERIC,. TS CHELEH AN EEBEBHEBREOESZYT
W1 LATHIBOLMPERHWTEETS

KE (PJM)

u ﬁﬁ%%ﬂ HEIAETHICHITEE AR EEZ LR B HAERENFIH RSB ENNEEE TE-E

Ha. BREMEFIRESEZRT-LMPEZRWTR(TES, e, RERIEIREDEZRT-LMPEHWVWTEIAD, 2
RTH A EEDIEN 205MWh
N (RTLMP$22 — RT-LMP$22. N A A
200MWh x 200MWh RTHAFIEMEERI 100MWh
DA-LMP $20 ﬁ ﬁ } SMWhx$22 DA-LMP $20 RT—LM}IED l§22 RT-LMP $22
MWh —T T T MWh R N D R
il - i L : 100Mth$22§
giRmE | VML e BIETS i
N IO N N PN =&
(81H13:30) i(iﬁ?"ﬁ@loﬁﬁﬁ)i (EHEHBEB) (A1H13:30) Hig (%P%;ﬁ%\)
] i (REHE1078):
HTEE HITE(E EHEE"3 MEE HTEME EiEE"3
IHEB BB i EiE IHB BIE M5 EiE
LMP ($/MWh) 20 22 LMP ($/MWh) 20 22
FEHH (MWh) 200 205 FEHH (MWh) 200 100
ARME ($) 4,000 110 raEAmAS ($) 4,000 -2,200
g (20 x 200) + 22 x (205 - 200) e (20 x 200) + 22 x (100 - 200)
¥erEEMmAS ($) — 4110 BRI ($) — 1,800

*1 PR © PIM. Two Settlement, 20164, https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-optimization-wkshp/two-
settlement.ashx

*2 PIMTCILIT-SCEDH R FEFE30 81 ICFTHN. RT-SCEDARFIR 100 HI LS D ERITINGH. FES
HWEICTCSERRENS

*3 EIEMEET LAY DIE K U'State EstimatorDbDEMERINS
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FEQOAILRL. EEFEEBIdEMEEENEEBIID2EENFET S, EIEEEBId
CRMBICEAFREIEELLEMMIEDORRELY, MIEEHEEBIJTIIRIHHIZD
LMPAEE LM LVEEWMEEDH N EDITRELS

K E (PIM)

BEAOMEERELMPOREE(C

WETOLA

SCUC

TROEFERIMLIBLOLBRBEN A EEEN

FEIRILF-IAE
(EBE, MEHEM. R
REMN-D)

7YY3U-8-E2IZkK
(LI TIREH, Y/
FEHE T 1)

EBIYTYMER

N B E ($/start)

,j: \ETER S/
| ||| BREERN-TE/MWh)
Offer3_

2 || EB/FEBEEAS/MW)

v

7

V|| /BB P D (S/MW)
= SMW), OF7-Y3VisiHR
Bid |LE
EIED | | | BMW), 07—V 3V IR,
$0%) %frﬁ {E4&($/MW)

ST/ BEFAEDIER

- FEAOAAG. BEEH

SCED

TEROAFHER/IMLIBLILRBELFEEENE

FEIFINFY-IAL
(FRR&EMN-T)

UH-JIAk
(FAEHIRN)

DREMFZEREHEIXL
(Demand Related Cost)

ERIN3?

#J

(Fixed Demand)Bid & {18 Z &hZE 2 (Price

Sensitive Demand)BidD2T&FEFEL. BIH HBICEVWTUHRHINS
- BEEFEBIIS, MRICEAREIEELEEMIEDR KRGS

- ([EREEHEEBIAIL, 7] HZOLMPHIEE LEMELYVEBEMEEDH,

EEREBdEHICHEDOFRELD

=]

E

EFRTIN Ty MEER

R HH AT S BN = L FHE]/

A TR e A
=} EE,j:Ei T

LMPOEFERER

(FEREEII1IVTTHREIND)

*1 HFT : PJM, Fixed/Price Sensitive Demand Bids, Load Response, Virtual Bidding & Pump Storage Optimizer in the DA Market, 20185, https://www.pjm.com/-
/media/committees-groups/committees/mic/20180614-special/20180614-item-04-demand-virtual-bidding-pump-storage-in-da-market.ashx

*2 AT : PIM, Manual 11, 2022538 p.26, p.52. https://www.pjm.com/-/media/documents/manuals/m11.ashx

*3 F£EOfferlZ[EThree-Part Offer® 7YY IVU-H-LRICEATZIEHROMIC, TV TL-MOEEHIK (B/\RERSR. REEMSE) CEATIIERNIEEND
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LMP(3, XERBOEMEOAZZ R LB OFREEBEIAFDRFMEHETHY, YAT
LTS5, B¥EER. RFAOABATERINTNS

KE(PIM) B

B LMP (Locational Marginal Pricing) &(&, XEREOEMEORZE R LM ARIOFEIR OESFEE TH2,
B (MPR, REXRBPEERREDERALLIEEMEFORMAICHHLT, YVINTFAATHEIND,
B LMP[L UTORICKYKRHONB,
LMP = System Energy Price (DY AT LF512R) + Congestion Cost (2iE#tZ ) + Marginal Loss (DFRFROAZE )

LMPO#E AL E = BEBRERDEETT E

B JATLTIMA AR R REEZBEDOAjusted OfferM>5, BIMDHE D EHHAIEEREDDIEHEMIZ LS
B Reference bus (BEEDEMEL L Ebus) TORFEATHY. PPIMADZETDbus TR UMK EES

DVAT LT Adjusted Offer = Offer{fi#& x Penalty factor

Penalty factor = 1/ (1- AP,/ AP,

AP, : Reference busD &R DIEHNICITICT 572D, XJFRDbus(CHIFTZHIDIEME
AP, @ A DIEIICHD, REEEOOADIEINE

B EMEREIREFINCIVELTERMCRIERTHY., FIHNEZENTMWENSE IS E0RAEBERDE(LESE
%9 Shadow PriceNbEESN 3

@ EMEH BMZF = Shadow Price x DFAX
Shadow Price = IRZHTOMRBER - fIHNXEZIMWENIELEEDHRREER
DFAX (Distribution factor) : Reference bus®E& R DIEMIZHEL. XRObusTH AZEEMUEED. BMRFED
EEENEILERIHRE

B HAOMERLEGEDORFEOADERICIRDERTHY., YATLTITMAB LU Penalty factorh' b EE SN S
QRFOAER = OYATLTIM1X x (1/ Penalty factor - 1)

QRROREM

*1 HAT : PIMOARIERZEIC-YIER
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18. (&%) EHmHO2EE (CAISO. NYISO)
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CAISONDEBNHIZ T, EATIVTEESTILBTYTIVIMLHIZZERL, BIXRED
NFIDOEIREFEERS =, sIHHIHEUT NI M LB ™% CRegulation (FAZEE

71) EReserve (FlEH) OHIZFEEIZ1TS 2 SETHS

K [E(CAISO)

YH~ GC (aéﬁﬁ,ﬂs 1) EE

2

B HHIZOEEEH
7HREI~ BIH~
| |
B E™IE
5
AALIE R
-

v

! '|
AkW (Regulation, Spinning Reserve, Non-Spinning Reserve) &kWhDIEELE]

D7 IWF1 Lhig*3
(CAISOEANEETILEER)

ANALTEH*2

B = LT E
/ A\ mm e AL
AR

.

TE-FIEETEE

MPM, IFM, RUC™>6 5l E@E

MPM, HASP, RTUC 78

AKWEREKWhEIREDE FERE{L

RTED*?

J

*1 AT © CAISO. Market processes and products, 2022F98 B E. http://www.caiso.com/market/Pages/MarketProcesses.aspx

*Q REBEEHL. REXMBR ()-S5, HAOERSE) | Start up cost, Minimum load cost, Transition costZ g1 HHi5 &R IUT I IM1LTENRHTS
*3 2014 H'BWestern Energy Imbalance Market B, cmso%i%&%ﬁ‘a\a:mtazlUT@?‘-&ﬂ%ﬁ%ﬁ%bum\é

*4 Market Power Mitigation, ISON& ARLICXH L THHZEE BT AN EEL. TAMIAREIEEESATLIEHON UHiRDON - LEREEICIEIESNS

*5 Integrated Forward Market, FRIBE(CHIGT 2HICHBERREELHETSZIO0LA

*6 Residual Unit Commitment, ¥ BIREIN' L E (LRI RERXRMEIEETSZTOLR

*7 Hour Ahead Scheduling Process. 1B EDICE - 1Z 1 EHEER SO

*8 Real Time Unit Commitment. 159&

DEH - =1k

SHEERTOTA

*9 Real Time Economic Dispatch, #FRELREHNFSIEBIRESORETOLA
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NYISOOBAMIZ T, siAHHLYFIVT M1 ATHOH H15 TRegulation (FHZE
7$1) &Operating Reserve (FliEh) OWIZEGIZITSAEETHS

L NV Eq
THTIBOLHE AHEINYISO)
1588~ AR~ HH~ GC (;eﬁﬁ.ﬂs 1) S
| | | |
I I I | I
o AkW _(Operating Reserve*é, Regulation) &kWhDii5ER5| :
A B i . |
% | !
AL AMAHE?! i
( | Y
fCE = L ETEE : EFEHB :
SlEfE : 45453 |
s S |
Z i e |
AKWERLKWhERD RIS R#E L | ey
S S RJES ! X
N - z

*1 AT @ NYISO. Market Participants User's Guide, 20215108, https://vvwvv.nviso.com/documents/20142/3625950/mpuq.r.>df
NYISO. Manual 11 : Day ahead Day-Ahead Scheduling Manual. https://www.nyiso.com/documents/20142/2923301/dayahd schd mnl.pdf/0024bc71-4dd9-

fa80-a816-f9f3e26eab3a

NYISO. Ancillary service manual, 202256 A https://www.nyiso.com/documents/20142/2923301/ancserv.pdf
2 RBEEENL. RERFIFR (EB-FILFE. HA LR | Three-part offerlEHZrTH MR UOVUT I LTHIHENRET S
*3 Security Constrained Unit Commitment. 81 H ORFEHIHI(TEEE) - 1= 1L 5HE
*4 Real Time Commitment, BHINAILIBERPEIRFRIERICEI<E(CFast-Start BIRD 1508 R HHKIT S B - 1Z LLFTE

*5 Real Time Dispatch, RTCHE R ¥

EHBILTABRECEISCHBRAMNLSHBIESORETOLA

*6 NYISOIZH(1%0perating reserveld 1043, 309 LAM (ZIGEN AT BEASpinning Reserves & U'Non-Synchronized Reservedh\5%:%
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EUTE., BMEEORELOESICRIBhmiGLEMamB0HREaE2K->THY., giH
Mm% (SDAC) TlI. EUDBHEEDNISHHEEINTNS,

BOMAKD™HIZEE (1/2)

Single Day-ahead Coupling (SDAC)*"
(F1AHHOHRE)

R

*1 AT ¢ ENTSO-ER—ALNR-Y, https://www.entsoe.eu/network codes/cacm/

« 20145 FtA

« 30MTSO¢. 16MNEMO*2 (Nord Pool, EPEX%)
Il

« EUDEHBEENI8.6%H. SDACTHEINTNS

SDAC members
(operational*)
isolation

Eﬁ SDAC members (non-
FEEEE operational)

Single Intraday Coupling (SIDC) *
(EFFE AT 5D/ S)

*2 Nominated Electricity Market Operator

33

- 20184 FAtA
« 30MTSO. 15MNEMO*2 (Nord Pool, EPEX SPOT

£) A'S

« HBEODITYATLLETEG|ZXTE

Countries coupled Intraday
with 4t SIDC Go-Live

E—
Countries coupled in
1%, 27 and 3
go-live

|

Countries to be coupled
in 4" go-live
(end 2022)

Note: Luxemburg is part of the Ampnon Delivery Area. Market participants in
Luxemburg have access to SIDC through the Amprion Delivery Area
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ERINTIE, B CEIRAEHIEZIL KT A LIC L TGEIEZHESD ., BHFNIDOLE
NEREERZE->TWNS

BRI KOTIBESE (2/2) R
FCR aFRR mFRR "R
. Frequency restoration IN Frequency restoration
Frequency containment | oo ves with automatic Imbalance netting res(irves \)//vith manual Replacement reserves
reserves activation activation
—XIAENESY “RFAEHO, DY =ZRAENO, O H

BE)/F &) B &) B&) +BE8/FH +BE8/FH
B ~30% 30/ ~15% ~15% 1593~
EZERFE
N - SEF A
& FRAA N GERH) 202268 ~ 2010558 ~ (20226 F55) 202051~
N E

[l PICASSO Member

I PICASSO Observer

B MARI Member

| MARI Observer

[ Project member

W Member

Non-operational . Observer
Member

*1 AT - ENTSO-EQ N FEEHREE(C MYV YIER
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HEDOEHTIZ TR, EHOKWhTISHIFHRIEETHSE 5. AKWERDES RER
BICEASEICKY, FENICEHISCEIVREINE SMFHTHS

e e N
BEHHIZEDEFE = [F 2N
gIE~ YH~ GC (EFEHR607HI) EES
! | | >
- ' N
: kWh (IRIL¥-)
: DTHiHENE]
BRI HHED ( APX-UK) :
RRETHIS2 ( APX-UK) :
T3+ 1%2%3 i
e mn | | AkW GGAEH) -B
\_

]
KBEROEFEREE (50

T —— . ;
BHMEEREROME AkW m(ﬂ?éj]) wzﬁ% | ~100MWL k. HuisiiE
BRAEROHE, FAEAH l:%1¢73“§72£5“) (XL
BRI kWhA#L AR IESR [€))1F2 3 Plv]
28 (= 1 SHE ) > 4

#siae ||ES ;
) AW (EH) -EREEABROE:E ;

*1H{#8 : EPEX SPOT, Trading at EPEX SPOT, 202257 A https://www.epexspot.com/sites/default/files/2022-07/22-07-12_TradingBrochure.pdf

2 LR BHEBITISNED 3 D0ME - BIRAEEADLHIC—. 2017468, http://www.econ.kyoto- !
u.ac.jp/renewable energy/occasionalpapers/occasionalpapersno32

*3H 8 : Elexon, What is the balancing mechanism, https://www.elexon.co.uk/knowledgebase/what-is-the-balancing-mechanism/

*4AH B National Grid. Transmission Thermal Constraint Management, 2018571,
https://www.nationalgrideso.com/sites/eso/files/documents/National%20Grid%20Transmission%20Thermal%20Constraint%20Management%20information
%20note July%202018.pdf
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https://www.nationalgrideso.com/sites/eso/files/documents/National%20Grid%20Transmission%20Thermal%20Constraint%20Management%20information%20note_July%202018.pdf

PAWVIYEOBATHIBTIE, HAREAIGEL

%%%

(¥, SCUCKRU'SCEDTKkWhE

ZEOHE (TP1I3VE) *

198 BI~

=i <‘:AkW

HH~

BIRICHUTNTY YV IHIGADSINZ

ERORBELERSAPFHTHS

GC (A 1RSI0 ;gﬁ

5 -Z 1k

B A

/l\/ﬁ\% AT

S

| kWh (IFIF-) OEERS]

HAREARGERCNLTSME

¥

ALIER 2 ;

é ! Y
FEEA 308 RIRT | EE30E] !
@@J-%ﬁr@ﬁlﬁ&g‘ i

kWh (I®IL¥-) & | M

AKW CGAZEH) o8E(t %‘Eﬁﬂﬂ#?ﬁﬁu EHEHE10771| !
. T |

g : !

*1 AT  Eirgrid. Industry Guide to the I-SEM. 20174, https://www.sem-o.com/documents/general-publications/I-SEM-Industry-Guide.pdf
HFT : Eirgrid. Balancing Market Principles Statement, 2021548, https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-and-SONI-Balancing-Market-
Prmaples Statement-V5.0.pdf

*2 REEFEENQ. 51H - FEHISOERERMUCAEEE, REXRGEER (LB -FLFFE B ERE) | Three-part offert&®mRENT Y YV ITHIBARETS
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