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*1 HFT * PJM, Manual 11 Energy & Ancillary Services Market Operations, 202243 A https://www.pjm.com/-/media/documents/manuals/m171.ashx
*2 NY|SOT(;t%é%$¥%b\7\mﬂ_ﬁﬁﬁfc F&2IRTS (PIMIZTEA)
3 RBEEENL RERHBR (EF-FE5S5MHE. BHERZE) | Three-part offerliEiRkZ 71 H iR UPUT I IM1LTHIENIRHTS
*4 Security Constrained Un|t Commitment, RFEHIFI T EH2H) - Tﬁﬂzﬁ‘l‘@
*5 Reliability Assessment and Commitment, B SNAML - BFFAIERICEIGEMOIIY MY MNETORE SO
*6 Ancillary Services Optimizer, ¥ BIESOEIEICAFEIRINF-RUTYIIY-Y-LAD R & E{Li#EE
*7 Intermediate-Term Security Constrained Economic Dispatch, @& IBEDIYAT LA F#ﬁh‘b*ﬁxﬁ‘c"néJTU#‘FT@%F%‘J‘F’JH%% BIESORESOLR
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*1 AT ¢ EPEX SPOT, Trading at EPEX SPOT, 202247 A https://www.epexspot.com/sites/default/files/2022-07/22-07-12 TraquBrochure pdf

*2 AT L LRI, BAEEITHENED 3 DOMR - BIXAKEEADEDIC—. 2017568 http://www.econ.kyoto- !
u.acjp/renewable_energy/occasionalpapers/occasionalpapersno32

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

*4 HFT : National Grid. Transmission Thermal Constraint Management, 2018578,
https://www.nationalgrideso.com/sites/eso/files/documents/National%20Grid%20Transmission%20Thermal%20Constraint%20Management%20information
%20note July%202018.pdf
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*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 HBFEENL. A1 -FEHIHOBRERMUCAEEBHE, RERXMHIER (8 F1LFE BHERZE) | Three-part offerl§ a7V YV I HiHEARET S
*3 Security Constrained Unit Commitment, R HIFI{ EE) - 1= 1L 5T E
*4 Security Constrained Economic Dispatch, R HHIT SR EIES
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*1 HAR ¢ EPEX SPOT, Trading at EPEX SPOT 2021,

20214, https://www.epexspot.com/sites/default/files/2021-05/21-03-15 Trading%20Brochure.pdf

HHAT  TSOs. REGELLEISTUNG.NET, https://www.regelleistung.net/ext/
H AT © Amprion, Balancing contract for electricity, 20194, https://www.amprion.net/Energy-Market/Balancing-Groups/Balancing-Group-Contract/
*2 BIAEIL100kWIL EE LILIRFRIRERTAER 100kWRTHOEIR, HAMFHIELEREN R (L. BIXREROESLKRELRIIRETS)
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BEAEEHANDES

LTFOO~®DEHDSE, WINNBEET BRI
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® OERZEALERIC. PIMIZXTLT5007 FILVBOERIREPIMA ZRH BT TR
HIBZE

® OEREHELIRIIC, PIMIZXTLT5008 RIVBORIEEZPIMAERH B TIE
HIaze

« MIHEURATELMERVAIOEE A . FIE, EBAEEXEZLLLIZATPIMICE
HU. PIMOEEERITEIL

« 50A FIVEBOBERAMMEE. X123 5008 FVBOEREE (FIRMIHOSINE(G
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- bFEREmELZVSE. IBIR, EBINER. FIREFRERHELTVNSIE

*1 HFT : PIM, Open Access Transmission Tariff Attachment Q. 20226 A 17 BB, https://agreements.pjm.com/oatt/4955
*2 XEmmIG7%E (Commodity Exchange act) (CH1F3, EIEAEG| EERDER. BEHEEEDHREREX

13



https://agreements.pjm.com/oatt/4955

REDOTIZSMEOFHUALBREE - NEIIEIVALECREBTHS, INGDEFE

EDZLBE -5 -ThY. miznSMELEDONIZZ HEHTNS
MiZSMEBORE - NFEI1 LI AREBIRN (FEE. Day-ahead market - Intraday market) *'*2

B INFTIIIAR
EBEICRE - 15t

35S N4

574t

D IRIT RO R R
DXRECEBEEE

*1 HPFF : EPEX SpotD /A BAEREEICM-YUIERL (2022568 14H )
*2 [FBINFEIMCVALEICRREIOEBEOARICONTL, BHOHPEREZE L TEBEIRY 2 TV B CIIIEN ELKBVATEEM LSS
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KETE., REOXZILGEEN . VATYATLANDE TR, NIFV IV ITANZZALANDSIND3D
DEH%iH-H(E. Day-ahead market & UIntraday market\SITE3

MBS IEG (N2EX) B3
RIBDINEE (BAFRRFOZILVEEND OELELEHSN TN, )

HEEOVATYATAICEIFTBICE. BE125 BEOVATERER5E

TH 3 < I %(‘,\ —_ o W S oy = ~ g *
REIDVATYAT ANDESR 385000/ K (VATE#AE) 2422 30EHNHZ, 2
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=4 -, RITRUOEHEEICZY) BEHCTES, 3

INTII I ANZZXLANDSN

*1 HFT : Nordpool. Becoming a costumer, 20224 6 ABE. https://www.nordpoolgroup.com/en/trading/join-our-markets/becoming-a-customer/
*2 HFT : Government of UK. Register to VAT, 20224 6 ABE. https://www.gov.uk/register-for-vat
*3 HFf © Elexon, Market Entry, 20224 6 B BE. https://www.elexon.co.uk/reference/market-entry/
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BRS>T 52— AN,

S REFEA (VPP) BRI B, $k. BERIN-TERITL. RREOBVBE
B-RERLED, HENHHLCREITS,

*1 H P : EPEX SPOT. Who trade in our market, 2022468 B, https://www.epexspot.com/en/exchangemembers
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Q2 RERMEPEEBXEICERINCREFERD 1B EMEZEKRL NS
*3 NIV IVTHBZBADSINEZIA- LIS BERZOERIFREANTZEDEHEOTNDS
*4 WM #RA (REMIT : Regulation on Energy Market Integrity and Transparency) [CEDE, Hi5SME B EORHEBECHLT, THOERICHELIEREZRMTS
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YT, RFEEDODERR. FL-F-EHRDRE. Balance Responsible PartyA
DS MOEE%EFHEEE,. Day-ahead market®RUIntraday market/CSINTE3

migSINEH Bk

R ARERD HATOS MR

ECC (European Commodity Clearing AG) N'5RFSE (ECCIC
REHEET (EEC) N'BMARR | | K2RFTAEZERITI2E/MEEE) FLEERESE CREORTT
#ECCICRFET2MHZBEME) ELTERRINDIENHE,

EPEX SPOTA R L —4-:8Ek (EPEX SPOTADSINE B XKL
F-5-BERDRE FECETZIEYENZERAEE) (CEELEIEYEZEPEX SPOT
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Balance Responsible Party BEOR-FIAVADH THREE. HEE. I EZ/NTVASEEH
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*1 HFT : U.S. Energy Information Administration, SHORT-TERM ENERGY OUTLOOK DATA BROWSER. 202353 A%,
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
GEPGEN PJ~NUEPGEN PJ~CLEPGEN PJ~HVEPGEN PJ~RNEPGEN PJ~XXEPGEN PJ&chartindexed=0%£&(Z M-V Y/ERL
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HIZADAFLIEFRICE. Three-Part Offer (Start-Up Cost. No-Load Cost,
Incremental Costh'o2FBEIAMFER) Ot H/INRENFHECEREFREIZFICET
EmRIEEND

B TR\ F-HI5TE Three-Part Offer [CEAT B1EIR. 7V VI -Y-ELAFIBTEEZTYIIV-Y-LAZ L DR ES LMK

DIFR. EHHILBTIIVTL-Me BN (RVEERHE EE2EE%) ((EIIERIDELLRS,

B TRIF-HIHCHTBThree-Part OfferMI5. K&, B, KAOFKEXRE. EELM. DRICIE. Incremental costd &

O\, Start-Up CostD IR EZBR\-EDA EAINS (Ffz. DRTIEStart-Up CostlCHEEH I 2EME L TShutdown

CostiEREIN3) , — EH AR —
X R Hi% ARLIERODIER B
Start-Up Cost EEﬂ%TﬁZ,ﬁgWarm\ I\nt_em\wediate\QCoIsl\)= BO, MMM I-, J-EV, REHEERLEHS
IRIF- Three-Part ﬁé]z??kmiﬂ%;x;?{/z%%:@ - E-I-\:Rf ~($) -~ —
TH o jofer  NedeadCost | R gt (houy D
Incremental Cost  |[EEDHRAI10RNSEKRINS, HOBOHEMKEER ($/MWh)
7995 —H— | EF/FFREA AN EF/TIFREADAILICEIZRERV@EE (MW,$/MW)
L% Bt E)/FERRE) T AL RE/FEEB TR ADAILICEIRRERMEE (MW,$/MW)
B/INREEFE HKBEXREOBTEBEZL, FIETEETOR/NOBERHE (hour)
EC B F B (Warm, Intermediate, Cold) BN EDEENCE S SRR (hour)
EWEHRE |57+ TRIVE-. BEEY/FEEBFEA. LI/ FIREAAMNLCHRZTY T
B E I%fu’\JI/:\’—“—\ %7‘/95')—*3‘—27;!:3‘5()‘5%j<\ RNDHREE (BARE. EEXR
BOHZERIRAR. R/NOIFBREZED)

*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

24


https://www.pjm.com/~/media/documents/manuals/m15.ashx
https://pjm.com/~/media/etools/markets-gateway/markets-gateway-user-guide.ashx
https://www.pjm.com/-/media/committees-groups/subcommittees/cds/2021/20210114/20210114-item-04-energy-offer-calculation-education.ashx

IXIF-HIZ T, EICFast-StartEBIREMFEN B 1B AICES) I BRI S
MEGETHY, 7VY3)-Y-EAHIGTRICEIFRFCI>TSMEGL THNTNS

Mm% SHRERI1T ALICET2SEH
o EE K N, = | TEFELNICHEENRTRE TH BT L
%?\(\*4%7@!\ jjxg_ty\ T’r_ﬁ (= ] - =1 \ = N =+ \'1 A+ \ ™

32¢ (Minimum run time <1hr or less) o
s RNDIIIIALDEERIAANTHBZE (Minimum down
time <1hr orless) .

Day Ahead Scheduling |SREIRIMTICBET B &R 300 LUAICH AR AIEETHEE (RHRETHILER
Reserve L A{RY I

(kWh) ABEHFHE. BOREZD
Fast-Start&= R

i = - —aapre |* FIEAATREN D100 UAICH RN AIRETHEIL,
SynRC:Sr;CZed iﬁ%%lﬁg/rjlus’gjéﬁaﬁa . iﬁ;IEE/\J‘CIEJ,HHEJﬁE@IUTW (Synchronized Reserve
Primary Zone) [LHBTE,
7YY3U- |Reserve|  Non-  |igkEE. ARI-LY. Fa-¥
YL A5 Synchronized |VEE. IVAYRYAIVE 105 LAICH D BEAFAETHEIL,
(Bkw) Reserve | ({8L. DRIZXIHRAN)

* 0.TMWBLEN D53 LUIRICH S FABN ATRETH B L,
AR EEI(TIET R | AGC (Automatic Generation Control) 1§85 %215/

Regulation L TEBIL,
« DROIGEIFNTA-NYATAMDE RO LR -ZY
JEELTNEILE,

*1 HFf ¢ PJM. Manual 11, 202243 B https://www.pjm.com/-/media/documents/manuals/m11.ashx
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HREFEHT. ALEEBICEDEMI8ZERE I BPrice-based offer&, PIMBESHT=
(&% E HiEICHE LB Cost-based offerWVITNHEEIRLTAILTES

B FKEFEZEE(IPrice-based offerk Cost-based offerzEIRTE3,
B Price-based offerz#IRLI=3HETE. Cost-basedDIER TS IRHELEFNITESEL,

Price-based offer Cost-based offer

. BB ([CE DR \ e e s

AL Three part offerDfifE FRADAMLEMIEIZE | oo part offers BT ERESR (ARE. TEE.
° = == N2y T S-SR N
RIETE « Start-up cost&No-load cost®EB7> (&, Cost-based T ??25‘;%%2;; ICOWT, PIMAE -t 252 77 5
BRELTES L, o e

« Cost-based offers*$1,000/MWh& Y KEWNEE

N K =$2,000/MWhZ7z[3Cost-based offer®>5/hSL\ A §2 000/MWh
LB + Cost-based offern*$1,000/MWhLL T D5 A '

= $1,000/MWh

PIMA Hi 35X BE /1% B B Three Pivotal Supplier TestZE ML, —E DX EE NN FRHONTHECIE. Price-based offere

Cost-based offerz tbEL T/I\&W\ A OEE A RAINS,

AFLEED
B8

IMM (PIMOMII 58 RE) HEHIER PIARHEE
- FOBHRNSTFOAT7-MEEHEL, REFEECNT
PHEEENE(CKY, MIROZ L MEIRALT 5,

*1 HFT : Monitoring Analytics, Cost-Based Offer Education, 20205128 https://www.pjm.com/-/media/committees-
groups/subcommittees/cds/2020/20201215/20201215-item-07-cost-based-offer-education.ashx

AT © PIM, Day-Ahead Energy Market, 2018, https://www.pjm.com/-/media/training/nerc-certifications/gen-exam-materials-feb-18-2019/training-
material/02-generation/2-1-day-ahead-energy-market.ashx

HFT : PJM. Manual 15 - Cost Development Guidelines Revision: 41, 2022%F 108 . https://www.pjm.com/~/media/documents/manuals/m15.ashx
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https://www.pjm.com/-/media/training/nerc-certifications/gen-exam-materials-feb-18-2019/training-material/02-generation/2-1-day-ahead-energy-market.ashx
https://www.pjm.com/~/media/documents/manuals/m15.ashx

Incremental CostiCEFNA3FERL. BEXRRICEBRN-ATEEITSLICHLTWS

({1&##E (PJM. Incremental Cost) *'

Incremental
Cost

Gopakb)
=1

*1 HFf ¢ PJIM. manual 15, 2022518 https://www.pjm.com/~/media/documents/manuals/m15.ashx
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o= e SFNZEAOH e
. RREEER C RNEEER. MO . Z IR
g | |EEREACHEIINK | | HHOBEER Ry MEHE T3,
i F . TREEERMOLLLE| |- EMOMBERET A, SHMB0IRN
HEQEA ERBEN-ATIETHT 3,
« BEODAVTFTVAEBRDEREICEIEHRETS
. BEBEADHAEL,
e et s | |2 i . BEERIE (GRY. KUBBREE) OFHAY
e | |EREEAINISISRE | | RDES ik 2. S FYABRDESAYTFYABRIEEHEL,
! & . PYFIL-RIRBBRAIREDEN,
« RIEEROHE CREICLIZBERRTOHE,
MAKEICLBER) NOWIGEFEHE,
e REREHIONSTZEE | || T CARBREORA | | weqh s moemic < BE TR
EEEA | Lo - AEpEOSEEAIC | (L TUOSE
RBHEERIS g °
L | M OMEIERSET 317y M. BSOS
- AR DBRIEIC £ 5S02. CO2 . NOXDHEH 23 iRy
o g8 ERECIoTGREONHIREICLY., REXRWEOKER | [IMM (PIMOMIITISEERE) OHEYIMIL

BN BRONTWBIE TR K LIH 2%

Y ﬁ@JE’J(""’Hs‘énéo
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Start-up Costld., Incremental CostDE B L#IRE#KR THSH'. Start-uplc{RSENN
DHEIFEEPAEBENORZEEREIHEIILNTES

&R E (PJM, Start-up Cost) *1

Start-up
Cost

(EEHE)

o= e SFNZEAOH e
. BRRTEERE . MEOZIMES . EER
e or L [ I———— Ry MBS £ S 3,
BRI A srenli . EROMEERETZHAE. SBEOIRN
RRIER | |- BTEORERETNOR ;_;:Agﬂ;jjé—émw_ﬁﬁ ERHBA-ATMEFLYT 3,
BRAOEENMHIET | | U7t T | Start-upBSICEE T BN EN E B R
CEL IR A =0H BHBBATHCH. EEEEREOMIER
ALEHRELCEES 3.
e e ra] |* BEOAYTYABAOBECEISRETS
SRDER. I SR | meaass.
AVFFVR | |Start-upBEORYTFYAEA| | T WbRdE (Y. ALERES) DT
B CEMTRELESBER | [+ FBR GSuruptes | | 77 IABRPERI I ASBERDEL.
orolCEmeIrore| || 177 ROTIE SO .
MAKFLFBIER) NOXSIEEDHEL,
RO EE0E R N ey et
EEER | |Start-upkS0EEEF AEWEDHE IR 1%5?;;%??@?;‘“5% EEFIEE
ey BBTRINoHETS,
BEHE | [Start-uplo BRI OBRBEC £ 3502, CO2 . NOXOBEH | [EBOmEE RS 21y M i BB
Y P CTHE M B R R ES B,
=5 s B NI e~ ) T o 2 4 S PIMBEELR. ATE-JBREED12h A &)
'fE}EH% Start—upH%LEEU%Ii%Oﬁ%?@J'LM\g@%|:||3 EEajj I:IE.IJ\EE%}EH :Fy;jﬁg€1§ﬁﬁ 3-50

*1 HFf ¢ PJIM. manual 15, 2022518 https://www.pjm.com/~/media/documents/manuals/m15.ashx
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No-Load CostlIIBSR{ETHIR LN D, BET I RICMIBHHEFEITICEICEST

KB

(M1&##E (PJM. No-Load Cost) *

ZH

M=

BENZEROF

i

Y RE= g3

B FOMWGERSS 376
(CHERIARIE

« BRRFEEER

- BRElOEXER

- ERRBEERCLEET
BHFOEHR

« MRIEEEZEE MO, XA
Ny Mg £ 3,
- BROMKEERETSHEE. FMBOIAL
ERAEN-ATINEFIT S,
- ER EOMWTELRISLHICHELRENR,
BE-AEHRZEIFIITLIRERD S,
FIBEDEGARBERCEIEZRWS,

XITFIR
EH

EHiR LOMWTEIR TSI T
RETIAVTTVAEH

SHOEE, i, S
BEUA-N-T— )L E

s BEDAVTTIAEBROERICEIEHRTETS

s ETEEEEDHLE,

- @EhRiE (BY. KNEBREE) OFHAY
TTYVABRVCEIRAAVT TV ABRIEHE,

o PYTTL-FIRBEREBEDEL,

o KIEERDOHIE FFICLIETREDIE,
MAFCIZER) NOXSIEEDHE,

B E

B3R FOMWGEBE T AL T
HETHETLRER

- EmPEEREFOER
- EEVBOTEHRHIC
REBEH B

TERNSSFEROEREICE I BEFHIE
BEIFHINCEHT S,

BE
EH

EHiR LOMWTEIR T 21 I E BRI ORRBEIC L5502,

CO2 . NOxDEEH % E

B ORI RS 212y MME ARIORERICE
CCHF BB AZEY)ICERE S .

*1 HFf ¢ PJIM. manual 15, 2022518 https://www.pjm.com/~/media/documents/manuals/m15.ashx
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IXINF-ThIZICBMTZREFEEEL. aDDERT-FOSIEENTEERTESZN. 7
VIY-B-EATHBICBMITZBERETROOXBODE-FERIRT 2L ELHD

B FEFEEE. THBICANLIZRICTRO4DDERT-FOIB1D%EIRT B,
gIE ™%, U1 LTISEISERT-FOZEEIRIGETH BN, ISOIZLYFlexible/FixedDZEE X CEHVFEDRENTF
£9 %,

B IR F-HBICANLLEVGERITRO~ODSIEENTERIRAIEETH DN, 7V VI -Y-ELAHZIC A LEVNSEE
@D 1SO-Committed Flexible X [£(3 Self-Committed FlexibleDEEONEEIRT ZHENH B,

— ALEBDERT-F -

ISO-Committed Self-Committed
(ISOIC&BHCEN 1= 1 H1] i) (BINF(CLBEENZIERTE)

@ 1SO-Committed Flexible (3 Self-Committed Flexible

Flexible ISONRELEEDHE R, BFUNHZLH | SnFFEBSEBMTEEAILRICIEEL. ISOF
(i H 28T Wranfi e EfMs DA TAAINYTFE | ZTEFRELH DEERNTTIA/INYTFEITS
175 (SCEDIC&HTSHBDIESHEEEN (SCEDIZ&> TR EDIESHEESIND) |

%) .
2 1SO-Committed Fixed @ Self-Committed Fixed
Fixed SINE 150 FE0ER ERE AFLEICTE 150 FDOENFHEEZOEDEANRFICIEET
(HA—7%F) EHEL\ ISOIFIEENTEHATT1RINWTFEIT | 3,
R

*1 HFT © NYISO. Market Participants User's Guide, 2021510 | https://www.nyiso.com/documents/20142/3625950/mpug.pdf
*2 Flexiblel$ 150 B CHAOOEBN AT REL BRI RELS
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DRIZTZIVT-5-%BLTEHTIBASINTBRIEDRIEE2THY ., SNT3T707 I LI
UT. DRUANDERLRERIC. £=3. BEHOERLLTUESIND

B PJMTE DRI TFOFISICHENTSIIN' AT RETH B,
> IXNFX-miE (RIETS. U7IYM1LHE)
> 7VYIU-Y-EAmE (Regulation, Synchronized Reserve, Day-ahead Scheduling Reserve)
> BRE™MS
B DRIZEHFCSP (Curtailment Service Provider) (FEENZTIUT-5-%@L (HIBICSNT 3,
B DRA'SINAIEERTOVSAREICUTD2D3THB,
» Economic DR : DRUADEIRE EHRICAILEN, AR EHIMENIEZEEPIMICEVIERIMTONETOTI L
» Emergency and Pre-Emergency Load Response : ZEDE S CPIMICEYIESITONSTOISLT, 320077
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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DRIZEIFZAFIEEHIZHEERMDAIIBEHREBIBREERTHY. Incremental Cost¥P
Shutdown CostDfth, FR/IMEILFFRIZFEOFIKIFEICEAITRIEBRELH

IRNF-HIBICHITZDROELBALLIEBER (PIM) *12

ATLIEH

S

Incremental Cost
($/MWh)

B IEDRKI0ENSERKEINS. DROEFE (B/EA0. 1MW) F0OME
B HEOEICMAT. BEEDELZRETIENAETHE ((EEIER)

Shutdown Cost™ ($)

B RODRICMNBEEERTHY., AGE., RiEE. KSEBERENEEING? (EERIER)
B FEXEICHITBStart-Up CosteBERIC6N B EICEENATEETHY., 4~98. 10~3BICH T TETRTS
B Shutdown Costld, IRHEINGVSGE0CEREINDS

=/MEIEEFR (Hour)

B RODRTOIIYRAY K, Ta/\ﬁl_zwé ERUs/N SR (EEEE)
B 5/EFERE BEINAWEB0CETEIND

BAIEER (Hour)

B SRODRATAANYF TS L THER, ERIOBAER ((EEIER)

EEFE (MW)

B RODRICETSZ. KEBEOIRIF -, TV IIY-Y-LAD BTN TS LT/ T HHIRE

*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.
https://www.pjm.com/-/media/committees-groups/subcommittees/cds/20120813/20120813-item-03b-shut-down-costs.ashx
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BIXREICHITEMELIRZERIC. BARENDS8%. KIGEKRED75% (ENZ
n, mIHEMWIEXTIEIE) BRAT1ITAT7-Z21ToTVEH, PIMB., RAT1TA
I7-hhiZICELEERETLORBFEZRLTNS

B BN TOBIRREREAOHEEREESIC. PPMTIERBAEERE, BHEEEROICREEEENRIT1IA
77— (BOAMLMERE) #1ToTW3,

B XATATAT7-3. RN EHERRI LGB RBREFTABLRH DI ZETZEHIC, IAMEIBZHIZICERR
TIBFERTHD,

A HFEIZF L TIEProduction tax credit. K& FEICXTL T Investment tax credité WO TR ZEIZE IR EIEATFET B,

PIMIZ. 2017FEDLR—MIBWT, RAT1TAT7—3HIBOMIEY I FIVEESHEY, AAREORELZRIZOE
HENHBEEIEREL TS,
— B HTRICEIZERBEOAI7-MEOEIE (MWEEE, 20214) *2—

100%
— | $400 - $1000
50% N — B W $200 - $400
e $100 - $200
O% — $O - $1OO
IRAVR BRA9-EY T—€I KA BFH  KBEX  BEH v 5 Z0fs A$300 - 50
H17)b (Rx) (20fh)

*1 P : Monitoring Analytics. PJM State of the Market — 2021, 2022538 P137.
https://www.monitoringanalytics.com/reports/PJM State of the Market/2021/2021-som-pjm-sec3.pdf
PJM. Energy Price Formation and Valuing Flexibility. 201746 A p.1. p.5. https://www.pjm.com/~/media/library/reports-notices/special-
reports/20170615-energy-market-price-formation.ashx
EPA. Renewable Electricity Production Tax Credit Information, 202249 B BI%. https://www.epa.gov/Imop/renewable-electricity-production-tax-credit-
information#:~:text=The%20renewable%20electricity%20production%20tax,by%20qualified%20renewable%20energy%20resources.&text=Electricity%20
from%20wind%2C%20closed%2Dloop,much%20as%202.3%20cents%2FkWh.

*2 Self-schedule PR BRI L ADEREZR VL, M ERTUALOADEIGETRY,
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81 H O ATLFFSHYIVEICITTDONBSCUCTE, ALBERICEISHRIAERT

LMPEIREZ1To5A T, B A1EHEBOESHE L EZ1EIKRET S

| |:siewsicmasoe
) ~2RE ) Uk ) m: )

B=bA-T AL Y) WERBR/IMPEERBROAE
GEﬁﬁ E0] Elg:OO B 53:30
| | |
| | |
LRLE-55 (W) ||| AR ) i
: : %i-aL/:%?;ﬁ : sCuCO7OtR
_ . L ALY | HTEBBCBIRAMBEICEDE,
ML 7yy5y- || Dayahead i | BRIBECLORBELHESSUT
Y-Cig | NS [ AL ) EERE, B
(AKWTT 158 M : : ! -LMPEHEESCUCDT IV T RER, Bl
(CEIRsR30%9) | | : H11:00~13:30£CORICITHN
| | ;‘,CUC ......... L
| 1 ° |
A : : (E‘U@$i%i?®%ﬁ%‘]%‘ﬂﬁ§ I
Ha B ETE | | SELZED ' RBEIE T, IMPAERR
(BLETSCUCEFTRSDSHE) | | AR | DX KREE (X4 H1EEE)
| || - HOELLIE !
= s |
| | IMPEHR I —
EES : : I
(MBERETE) . ! || BB E & P
- : @1[E%E17/BA

\ 4

TER, XEFEE (IMPRE—RAKEED)

*1 HFf ¢ PIM. Manual 11, 202243 8. https://www.pjm.com/-/media/documents/manuals/m11.ashxZ& &I -V Y1ERK

*2 Day ahead scheduling reserve DA EE(F, BEDHEFRREPRERMBOTEIMELECEDIE, U-I7ARFICHIEZ—EEE (20225F 18 LUEF4.4%) T

*3 RBRB. EBRBOBREZ BT IHNRHDERDHZHE. BEHNHERIETING
4 BEADEEEZED
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VTP I LB TRALFEO YV EICREEEILEFENKESIN, HHMEOHKETE
(3159 EIC2IFRIFEETOFEZITL. BEIESESHEIC60DEXTOEEZITD

] ursamscmaToes
) G ) o= )

BIH13:30 14:15 18:30 65581 309 Hi 10987 Wi
v \§ v v v
1
IXFX-HiE (kWhifisg) | | ,f;t RE MLm= : : :
| ARLT-4 | AKT-% | | :
1 1 | 1
Primary reserve | 1 | A >l ' : :
AL || 7yo350-|| Gsepesmi09) L AL > AL | | | |
H-E A% I 1 ! ! |
(AkWT35)||  Regulation | ! | A ! | | |
(5B IE5%) : Al AR I | I |
| | 1 |
| : 2 S, N, A
_ 1 -RAC*2 Il .ASO"3
SRR | | [--scep R
e BRGS0 e g HREAT
- T D Wiy a rFIALE ~— —
= : SRS || st
! : e
| | |
% = L= *RT-SCED 3 BESTFE
#EEIE P : 5= 1F 5iE EE 1L : || (FREHES) wETe @5 >EE(T/ B
(l!ﬂ%%ﬁgi) 1 T &T?% | g ';ﬁﬂ/}n,n‘l' =4 60 EXT LMPETEfER
: @1563\@%17/@9@ : O ENE f ________________________________ ¢
\ 4 \4

FTER, KEFEE (IMPE—RLREED)

*1 AT © PIM, Manual 11, 202253 B https://www.pjm.com/-/media/documents/manuals/m11.ashx%& & (Z b=V Y1ERL
*2 Reliability Assessment and Commltment FHINEAMNL - B FHBRCEDICEMDIIYIMYMETORE SOTA
*3 Ancillary Services Optimizer. 3% aw@%ﬁ%Ll"’JUtIZJlﬁ RU7VIIV-9-C A0 R RE{ LR
“4 FEXE. EBERHOREZICHIIHINEEOERNG25HE. BEHINWERNETIND
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ISO/RTOICS > ThiZGERLRESTE/IESOmMANITON, #HRHEELICLSR
EHEFZERULEETCIHABRVVUTZIVIMLBE CORETBH/IEDERETS

B FIATHBEYTNIMLTHHBOANNCEEXTCOELTOTABUTORYTHS, (ISO/RTOICLYEREIND)
@ AMN/ART  RERBEBRUBFOLEZ I AN, TYPARG | Z5TET 2L HICFIETE. YT7IY1LAHIEOERER
Y B,
(2 SCUC (Security Constrained Unit Commitment) : KR FRICEBEFRETVICE AT FRE/ERLEE., *
BHHZE R LU CREHRTSEEE L ETEZIEKRT 5,

® U7 A1 LR EETE/ES - RAC (Reliability Assessment and Commitment) . ASO (Ancillary Service
Optimizer) . SCED (Security Constrained Economic Dispatch) TH# RSt RAC-ASOTII2TOEBEMEEHF%
T KOCHBETEIZVERRT %, SCEDTIIEBHINZER LGN CHELMIETLOICALEIRZFERLT, H9550 M
fRCRITEERT S,

@ FR/=ET : MBEG|IORERE. ERDEFECINE - RENBRK/RETVATLACUEREINS, REUERELH
BEMEBTPYEYINZREP IV T2IRTOERE. FREREMRET S,

—-MBICEIZERTOTATO-HE -
BUT NI LTHEFEE/IES

INFE S Lk A i ~
BRE a— I : = AS
OMUER || ascuc |-1»| RACASO | SCED |1, @FR/ =5
VAT : (ke tiE) (faBfED I VAT
HE ' I
E=EE ‘- ROk - - - - of -~
AC/DCHEImEEILETE

KEROFHREZERNECBEIETHET

*1 T PIMD AR IFHREEC - VIUERL
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Self-schedule®®

BFR2ELETOE

EIEDREOMferlBERNSCUC/RTCAT Y Ty kEh,

RENCEFRBLEESEEFEE B AENTINTYRENS

BRI EEEZ L ERPLMPOFTERERN TR TV NS,

BIRETE Y TV -3V CER G HIRE R DHER

AVTYMERISEZR ERKBRIDAML., ISOILLRIRT/BEFAENHY, SCUC/RTC CEBREAEEZSE) 0JO0tA%

&Y IRLITHN. Operating Security Limit GER LO#IH) &

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

(FERERI1IVTTIRREND)

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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FEAMOAILEL., EEFEEBdEMEIEEEHEEBIID2EFENFET S, EIEFEBid
CIRARICEAREBEGEELEEMIED SR ELY, MR ZEENEEBIITIIRIHHIED
LMPHEE LM LVEBLSEDHIEDITRELS

BEAOMEERELMPOREEIC

- " ZRBINS*2
FR1VTYMER WEIOER
N e E ($/start) SCucC
jl EETER (3/h) TEOETEHE/IMLIBIOSOLTEEILETELXENE
| : FBIXNF-IAL | [FYY5U-F-P2IAb :
B || mREAN-T ($/MWh) (RBE. RABRE. | | (L5 FUEES. B EBTINTYMELR
Offer ——— RABRAN-T) FHEBTFEH)
B t(‘:ﬂ/ﬂfﬁ%)b g || RECHI SEBYE L FHEY
, mn AT e A
AT g SCED PR
U ﬁ/ ﬁ%—% = AE. = ‘\E\E =l A o
| (MW,$/MW) —Fnao){zl\n-]-EHi/J\'fta_%ctjnﬂiﬁ'ftn-l-E—chgéﬁ‘tﬂ LMPO)E‘I’;%—%E%
= X T (ERERI1IVITIBTEND)
=3 =2 (\MW)# HFEIRIF-IAb YY-JIAb
Bid |LE Oy-3viEsR (BREERN-T) (GAEAHIAN)
igﬁgg)ﬁgﬁ g (MW) | ffitg
7 &L ($/MW) | O -2 35%3, DREMEEREIX+
. e (Demand Related Cost)
XKL FR/BEFHEDER

o FERIOAME. BEFEE (Fixed Demand) BidefHIS8ZEIEZE (Price
Sensitive Demand) BidD2f&3EF7EL. BIH MHICBVWTREINS
o BEEFEBIIE. MIBCEARBIEELEENMIEDTTREES
o MR ZEHFEBIAIE. 51HHIHBOLMPAEE LIRS BEVNGEDH,
EBEBIdEHCHEDIRELD
*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 FBOffer[[IThree-Part Offer® 7YY -CRICBIT ZIERDMIC, TV TL-MOEBEHIK (R/VERERRE. EBEME) CBEIERIEENS
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PIMTIE, —RFAEEH(CHE LT BPrimary Frequency ResponseZBRE, 7V Y351 -
Y—-EAmiE (AkWHiE) THREINS

s =
R BB BT eI
- _ RIREEB LT, BER —RREN
Primary Frequency Response B B B[ S 48
Regulation A™ PIMDIES (AGCYJFL)
Regulation ~5%9 [CISUT, HERBNISE
i *3 TV -Y-LATH THE
Regulation D [ —
, EE
. Synchronized Reserve
Contingency/ N
. : ~10%
Primary Reserve Non-Synchronized s s
Reserve PIMODEZBITILUT, FEBR R
&
~30% T3 -Y-EAT 5 THE
Secondary Reserve 10~307 e
e
Day-Ahead Scheduling Reserve*# 3093 AN

*1 AR @ PIM. Manual 12. https://www.pjm.com/-/media/documents/manuals/m12.ashx

*2 IGEMEN L EAE VR B REICLPAE

*3 IGEMN BN R VREREICLEHAE

*4 Day-Ahead Secondary Reserve AZFRZEEANTTHON., IERPIMY Z1T IWADRAEDH SN TS,
*5 Automatic Generation Control (B 85 EHEH 1)

*6 LB ICEDENEEITOTV\S,
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PJMTId. 2022FE10B [CKIBERIHBSENTON, BIATHIHBEUT7IVIM1LOTE A TR
RISEFHEOREB AT -LADFESNZIERAANETEINS:

PIMTIE, 7YYV -Y-EATi5 CRETIERICERE2EICEATERERSD (Reserve Service) B'EFENTWN3,

2022F 10 A ICFAEEEREZ & OReserve Service D RIBAREENTTHON., BIHFIHZEUT I LHBZOE S CHELNT30-
Minute Reserve. Primary Reserves, Synchronized ReservesiiEFH N3 E(CH ST,

B FIHRSCHNENLREEIREL. sIHD13:30[CHHYATL (Markets Gateway System) Z@L TEZEEANBRIN,
UT7WI1 LT B TRE SN AEEREERIG302F13SEEIN S,

— 2022410 B LLF%MReserve ServiceDFERX —

ATE ™% UTIIA L5
Day-Ahead Real-Time
WE(CKYEN
~ Day-Ahead 30 Minute 30 Minute Real-Time
30-Minute Reserve J0-Minute Reserve
Primary Reserves 10 Minute 10 Minute Primary Reserves
HEICKYIEMN
Synchronized Reserves |10 Minute 10 Minute Synchronized Reserves
ENERGY ENERGY

*1 HFEF ¢ PJM. Manual 11, 20224108 . https://www.pjm.com/-/media/documents/manuals/m11.ashx

*2 HFT : PJM, Reserve Market Changes. 202248 | https://www.pjm.com/-/media/committees-groups/subcommittees/mss/2022/20220419/20220419-item-01-
reserve-market-changes.ashx

*3 UT A1 LHBICHEITBASO (Ancillary Services Optimizer) [FEFHH60/ BIICERINS
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RBHDOY-EABICERENIRAEINTEY, [RROE—FH | PIAZAHIGICETS
ARDERE | FeZEBLL ETHIRERAL GRZHORMENTONS

HENDY-U2 B SRS R E 7 (2021%)
ynchromzeg Reserves BADE —FHIE Y 1,563.7 MW
109 AW

Synchronized ReservelCH T2 HEED

Primary Reserves (PR) 2,449.6 MW™

150%
LT b:KE
30-Minute Reserve 30 AN grérggavseserveﬂ)auxﬁz 4,389.5 MW™

« NARBICETITRANEREERLLE

*1 AT PIM, Manual 11, 2022F 108 https://www.pjm.com/-/media/documents/manuals/m11.ashx

*2 HFT : Monitoring Analytics, LLC, State of the Market Report for PJM, 202253 8. https://www.monitoringanalytics.com/reports/PJM State of the Market/20
21/2021-som-pjm-vol2.pdf

*3 RTOY-YIZH(3BTier 1 Synchronized ReserveDEFEIEDFIIEAGE (Average Hourly Supply) #5088

*4 RTOY - (ZH1FBPrimary ReserveDF3JE (Average Primary Reserve Requirement) %2 8g

*5 DASROEFEIEDFIIE (Average Hourly DASR MW Purchased) &£
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PIMTIIFCENC3 2RI ED DB EIR Lﬁb‘c\ FREFEEADZE ZReliability
EngineerlZKYEFHRD3~7HRINOIRFIL. 51 B X TISEBOFIEHTHNS

R | Reliability engineer®5 X%

) 3~78%H » ~318 » w Qg )

ASELE . Reliability Reliability 3O yE g -ASO
i Ef.;” & Engineer Studies Engineer Studies i E'szf RAC -IT-SCED
a 3-7 days Next Days JE " RItaT S -RT-SCED
PJMOReliability Engmeer*zliff_ibl;32H—rFaﬁL/U:7‘J‘7f)‘<79%ﬁ£’iﬂ%\(m RIEEEANDEEEZRETTS
EHIC, FRstEZ 3~7HRIICEET 5,

Reliability Engineer([dB1H im0 I0-I VI ORIICEBMRETEZERL. REEBREOTMLHELS
TBEUANEVERR L. BIE fZOARL-Y(CHEBET S, £, 328U LMD BEIRICIT L. EENDHIHT

MMTONB R BEEN DB,

g1 B HHOANRL -4 (81 H 35O AL IER PReliability Engineern DR ETHE REZE(C, B EAID
fa B aTEIE BT HLMP Z:R%E L. 51 H O EFHE%ZReliability EngineerlCHE 93,

Reliability Engineerld81 H DG EFTEZEFZEC. RGEEMEOFFMZITV. ENEBRN’LDELLEDIHE
(IRAC (Reliability Assessment and Commitment) JOTAZRE T, BINERZHES B, *3

*1 HFT @ PJM, Commitment Process & Uplift Drivers, 201752 A https://pjm.com/-/media/committees-groups/committees/mic/20170224-special/20170224-
item-04-commitment-process-and-uplift-drivers.ashx
*2 Reliability Engineer[PIMAICFFELTEY, IV OV -AICEEESN, YTV LDETE, BERBARESTEITV. RREEMECLEUEHRITIEHIEYRT I3
EETIB%EZED
*3 HFT ¢ PJM. Commitment Review Process. 201754 A . https://pjm.com/-/media/committees-groups/committees/mic/20170425-special/20170425-item-03-
43 commitment-review-process.ashx
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— R (CIZKRBEIHIZEANLZEBLGERANMRESNTVNSEHY, PPMAREERTES
THAEEAINTNS

HKFEBOEWEWN (PIM) *

. OFBocAacesER OPIMI=S BB
[ E] [ E]
g A%, U7 LHBAAILL, TIHBANZALTIER |PJIM Pumped Hydro OPTIMIZER (PIMODIZ/K R EEF
ERTE JO073L) CERERETS
[AFLIER] [REEEEDIVTYMER]
FKERIBEOE-F. Incremental Cost. &/MN&ERER. 7> |FFKEFK. BADNER, EREHZFHF
TL-b RETHEE (BEHli) & (21 s+
[(E=EOE-F “ BKRBFRONS (GENA-EBXH) FEALSH
Continuous Mode : /K -HEEBEEICEFRITHE- 2SI R B D B E A R
Charge Mode L BKOAHEETZE-F
Dis-Charge Mode : HEDHEETZE-F
KR EERTOTA
(o ___ a4 ,_E_i_________________________g_*_,_ET_—g_* _________________ 2
- : {%%%%% : Aj(L ﬁ'—‘#& SCUC I:E_@.”T IZI-I_ [=S=E=) 2 EI:’w_ﬂ(E al %%$¥%: :
l {97y MER PIM Pumped EEELEE KBRS AR |
@ : Hydro*Oppmlzer :
I (Eai\l@.'ﬂzg-l-%) 1

*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

44



https://www.pjm.com/-/media/committees-groups/committees/mic/20190315-special-esrco/20190315-item-03a-electric-storage-resource-model.ashx

1-6. LMP, ¥97%E. f5E CKE)



LMPIE/-FEICFHFESN SRR E T, HIHISCORNEMETHEIVATLT 1A%
N-AIZ, BEERCRFAOAERAN RSN, BRERERCE/ -FEATELTS

B LMP (Locational Marginal Pricing) [&. f35DRIE AR B 1
(CHITZRMEEEZITIRICAVLN, 2 DEEN ' LTWARWIYT
HirE (MWh) X HEEI0EBMKICHNBE DB Wj LMP=$40~$70

LMP=$70~$100

JARZERLTNS

B REEXRENODERGENMERINIEEMRY, BLEY
Dy REDEREBRIZEEMEN/-ReRY, CZTRELT
S (LMP) HE/-RICERLTWSHIGSNE

w_rﬁi%mﬁ*%tué =<-$lo Umgsru-m
-$10-0 §100-150
B LMPO®ERIZLLTO&EY g:ﬂmz:og::;zizz
IATLTIAA : TUTHE—O 5K E 0 500 W5
’ \ S ﬁ%‘ \ ‘1 i 0YYMUDCEREE =
@ ;E%EE% : 7Eﬁh\%ﬂibti%é\‘:ig7@jégﬁﬁ?‘37-) .Charl gﬁmiﬁ%ﬁbtb\élljlﬁ ¥ Show cities =
Y, /-FEICRMEINS LMP=$100~$150

@ RFEOAEA : FEOAZEXSTEMR

LMP = System Energy Price + Congestion Cost + Marginal Loss

L J { J |\ J

T ! Y
OYATLTFM1A QOEREMER  GRFOREAR
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PIMTIZ, V=Y. \T 1Y59=-T1-A, Pnode B CLMPA'ESTEIN TS

m /\J IS EIOPhode® LT AIEMAHRDESE
B (VY-J1-R : PIMUUADISO/RTOEDEXS | ICABWSNEPnode%x 2 a3 IELIRDESE

EEAHOTYPE

- 2218

NT 1218
LMP -----------------------------------------------------------------------------
95—  NFEIEE RMEIVTOERD |
S5 | 10  SEVBFI B RRURIN BB, 20 |
P URVIEIRER E LT, & Al Pnode |
: DIVUT I THBAPnodezfES :

%113,0008 :
Pnode — —{ APnode | #J3001&
T7OUT-23Y

APnode=Aggregated Pnode
*1 HAF : PIMIR—LAR—I https://www.pjm.com/library/~/media/about-pjm/pjm-zones.ashx. https://www.pjm.com/Glossary
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PIMODLMPI(Z. 12,824{E DPnodeFICEHEIN TS

Bl B OLMP (PIJM)

LMP = YATLTI4A+ RMER +BREOAEHR

F Data Miner 2

Day-Ahead Hourly LMPs yzj__A
e s e (o w5 B FEREAR V-y T34 IMP RMEA RROZEA

Transmission Zone & | System Energy Prices Day Ahead | Total LMP Day Ahead | Congestion Price Day Ahead = Marginal Loss Price Day Ahead

5/24/2022 04:00 5/24/2022 00:00 1| eamkTo T0ME 53.04 51.989039 0.002668 0053629
5/24/2022 04:00 5/24/2022 00:00 3 | MID-ATLIARS Z0NE 53,04 55.630468 0.176577 2.413892
5/24/2022 04:00 5/24/2022 00:00 48597 | ALDENE 230 kv 10 LOAD PSEG 53.04 54,08 0.08 0.96
5/24/2022 04:00 5/24/2022 00:00 48593 | ALDENE 20KV T20 LOAD PSEG 53.04 54,08 0.08 0.36
5/24/2022 04:00 5/24/2022 00:00 48594 | ATHENIA 26 KV AB GRP LOAD PSEG 53.04 54.42 0.08 13
5/24/2022 04:00 5/24/2022 00:00 48595 | ATHENIA 26KV ou GRe LOAD PSEG 53.04 54.38 0.08 126
5/24/2022 04:00 5/24/2022 00:00 48596 | ATHENIA 26 KV 11 GRP LOAD PSEG 53.04 54.39 0.08 127
5/2412022 04:00 5/24/2022 00:00 48603 | BELLEVIL 0KV 26KV LOAD PSEG 53,04 54.25 0.08 113
5/24/2022 04:00 5/24/2022 00:00 48604 | BELLEVIL 20KV 262 LOAD PSEG 53.04 5435 0.08 1.13
5/2412022 04:00 5/24/2022 00:00 48605 | BENNETTS 230KV e LOAD PSEG 53.04 52,51 0.08 0.9
5/24/2022 04:00 5/24/2022 00:00 48606 | BENNETTS 230 kv V2 LOAD PSEG 53.04 53,54 0.08 0.42
5/24/2022 04:00 5/24/2022 00:00 48612 | BRIDGEWA 0KV 26KV LOAD PSEG 53.04 53.66 0.08 0.54
5/24/2022 04:00 5/24/2022 00:00 48613 | BRIDGEWA 30 kv 26KV LOAD PSEG 53,04 53,66 0.08 0.54
5/24/2022 04:00 5/24/2022 00:00 48614 | BRIDGEWA BOKY G LOAD PSEG 53.04 53.66 0.08 0.54
5/24/2022 04:00 5/24/2022 00:00 48615 | BRIDGEWA 10KV 1MV LOAD PSEG 53,04 52.66 0.08 0.54
5/24/2022 04:00 5/24/2022 00:00 48621 | CLIFPS B0KY T LOAD PSEG 53,04 54.23 0.08 111
5/24/2022 04:00 5/24/2022 00:00 48672 | CLIFPS 20 kY T2 LOAD PSEG 53.04 547 0.08 141
5/2412022 04:00 5/24/2022 00:00 48643 | FOUNDRY 138 kv T LOAD PSEG 53.04 542 0.08 1.08
5/24/2022 04:00 5/24/2022 00:00 48644 | FOUNDRY 138 kv T2 LOAD PSEG 53,04 542 0.08 1.08
5/24/2022 04:00 5/24/2022 00:00 48645 | GREENBRO 20KV T LOAD PSEG 53.04 53.92 0.08 0.8
5/24/2022 04:00 5/24/2022 00:00 48646 | GREENBRO 130 KV T2 LOAD PSEG 53.04 53.87 0.08 075
5/24/2022 04:00 5/24/2022 00:00 48647 | HAWTHORN 20KV T2 LOAD PSEG 53,04 54.2 0.08 1.08
5/24/2022 04:00 5/24/2022 00:00 48648 | HILLSDAL 30 KV T LOAD PSEG 53.04 547 0.08 12
5/24/2022 04:00 5/24/2022 00:00 48649 | HILLSDAL 20KV T2 LOAD PSEG 53,04 5432 0.08 12
5/24/2022 04:00 5/24/2022 00:00 48652 | HOBOKEN 30 kv T1A8 LOAD PSEG 53.04 54.29 0.08 147
RecordsperPage: |25 | - Displaying: 1 - 25 of 320,592, Page: 1 u[ﬂ,au | [ ] ]

Pnode : 12,824{H

*1 HFT : PIMik—LAR-J, Data Miner 2, T i2URLOD[Explore Data Set|&kW#k#E, https://dataminer2.pjm.com/feed/da_hrl Imps/definition
48



https://dataminer2.pjm.com/feed/da_hrl_lmps/definition

#913,000fBlMPnodels. BEI SR EGID765kVECILWEEXEEBE CRESN, ZOE
(3. BRHEREOHSEES L

J-FO5%E (PIM) *
B Pnodeld. 2kV~765kVEZTOEBEFHFEH TR EIMND
B PnodeD# (3. BENEROISEEEZD FFIC, 69kVE138KVDE TN Z L)

Pnode#§ Pnode# (&Et) : 13,083

4,000

3,000 "Rk
CR=FE)

2,000 EHV

1,000 I I

NS IS O I O I s S U )
N D P l J

EERE (69~765kV)

*1 HFF : PIMik—L~R-J, LMP Model Information, Locational Marginal Pricing Model. https://www.pjm.com/markets-and-operations/energy/Imp-model-info.aspx
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LMP3, XERFORMEOAZE BLIMIFIOFEBEIALORAMETHY, VAT
LTS4A. BMER. RFOABRATERINTNS

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#tZE ) + 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

DYATLTFTAR Adjusted Offer = Offerfffit& x Penalty factor

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

AP, : Reference busD &R DIEHNICITICT 572D, XJFRDbus(CHIFTZHIDIEME
APt O DBIICHS, ZRREAHEOOADIBEMNE

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 HFT : PIMORFREIEHREEC-VIUERL
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TEEDOEEHITIE, Brighton - SundancefADEHEC &Y Offer(fif& D Z L \Brighton®
BIRCH D DOFIRAELTNS8., Offer(fii&DE L\SolitudeD &R MR FEE RS
ELERNTZREISIERELD

B Offerflif& ' mEZR L\, mEEREOLRE (230MW) TERLTWS
Brighton — SundancefaEJOJ‘}E B ERBECORBEEERORFEEER L., HIHNEEETIMWE Sundance*3
MCKYHEIOFIBREZ(FTTL M TCEEREE223TMWEIRELEIZEDHRAEBERD e
3 Z%aH'Shadow Pricet 5% RERE 200MW
H 1B oMW
. Offerff 40/MWh
Brighton*3 230MW2 CEHERiE) eril o
RER=E 600MW
HhE 509MW G 279MW 102MW
Offer{fitg $10/MWh 180MW
Alta*3 308MW 3MW 300MW
KERE 110MW - - Solitude*3
H 1l 110MW G G (Reference bus)
Offerfi#& $14/MWh 300MW 300MW HERE 520MW
Park City*3 HhE 196MW
@ =¥ RERE 100MW Offerffit& $30/MWh
& \
@ S L7 100Mw SR L ISER LR TR ) ERTEE
P EReRxIE Offerfifif $15/MWh BE D TERMND E HE i H ET4E EiEhTEMOE H%E

R BE R FE K W
*1 AT : PIM. Locational Marginal Pricing Components, 201757 B https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-
optimization-wkshp/locational-marginal-pricing-components.ashx

*2 ZBXRBEOWIOAZ KRR BRIOEY HLOEZ R E

3 AEELICETE. REFREHERLTNS
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JZTA?’?’(Z(I\ Lhﬂ@Hﬂ.ﬁEﬁ%HﬂTﬁEE% E ik fEDAdjusted Offer > LE &
Fﬁénéo ltb%ﬁﬁﬁq‘i\ ll:lsgk'ﬁ%:ULO)-F;ﬁﬁu-E‘lij7zo)1Ettﬂ~U\

weRy, 28R
LMP it (% $¥%‘L.<‘:D'C0)ll)l3§) BE<i3dAmIcE<

R RMICEDSER LRTHME
BEFTEMNDE D EMH TR

H 1 _EBRTEE)

FIEHRTEMDH %
L ATRE L E X

A B C=AxB D E @2 @=DxE (%EC?T) D+@+®
HERE

Offer Penalty Adjusted | Shadow DEAX JAT L R BRSROA LMP

(S factor Offer Price T34 &M ZH
Brighton $10.00 1.0553 $10.55 -$60.00 0.3072 $30.00 -$18.43 -$1.57 $10.00
Alta $14.00 1.0449 $14.63 -$60.00 0.1992 $30.00 -$11.95 -$1.29 $16.76
Park City $15.00 1.0449 $15.67 -$60.00 0.1992 $30.00 -$11.95 -$1.29 $16.76
Solitude

(Peimmnes 5us) $30.00 1.0000 $30.00 -$60.00 0 $30.00 $0 $0 $30.00
Sundance $40.00 1.0161 $40.65 -$60.00 -0.1637 $30.00 $9.82 -$0.47 $39.35
BINOH D EHE TR RER(E (Solitudel BHERBO T RANCHBT6

Sundance) (MAdjusted Offer®>5, R{EfMIKE 12D
$30.00%, YATLTF1ALLGER

/rt%ﬁﬁ’ﬁﬁlijblkﬁ')'(b\%

*1 AT © PJM, Locational Marginal Pricing Components, 201757 B https://www.pjm.com/-/media/training/nerc-certifications/markets-exam-materials/mkt-
optimization-wkshp/locational-marginal-pricing-components.ashx

*2 YATLTFAADONTL, BIMDHE A ZEHR B RIBERFKEEXMHBD C : Adjusted Offer DI SREMIEABAIND
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Real-time (RT) LMP&VU¥Day-ahead (DA) LMPOA B EWMERNHSZ, —F. 1N
5T4UT1ICDWTIERT LMPOAHKEL

DA LMP&RT LMPO{HiFE & LMP{EAEDNITAUT1
B DA LMPE&(ERT LMPliI& LY S LMERIZH B, B RTLMP (5min) [ZDA LMP (1h) &URITAUTAHKREN,
2021/1/23  2021/4/23  2021/7/23 2021/10/23 W RTLMP (5min) ZHMEETHMEFGLIRT LMP (Th) ([EDA
m 60 LMP (1h) SYUERSITAUTANEFREMERICH 2,
ﬂ‘
i 240 RT LMP (5min) ——RT LMP (1h) ——DA LMP (1h)
w2 (RTOSHFIEAILMP)  (RTO1RRIEAILMP) (DA RIEAILMP)
H 220 1000
s < 20224
s 0 £ 800
- LMP LMP LMP LMP LMP LMP LMP LMP %
DA RT DA RT DA RT DA RT 2 600
DA LMPERT LMPOEAE (3L £
LMPO#ERRDESE &L g 400
YATLTIMAE | BMERZ | RROAERHZ0D
DEEE DEEE BERE 200
13%-64% 32%-61% 2%-25% . | | . . |
L J
Y 10/1 10/6 10/11 10/16 10/21 10/26

FILYVATLT ARG BMERDZ(CE>T. DA LMPERT
LMPRE DS ENEL TS,

*1 AR : PJM®Data Minert 1 b EIZ, b—YY1ERK
*2 FEECDWTIEIDA LMPERT LMPOEIEZEICXF L. FLMPOERESZE (YATLTIMA BMER. RROAER) 0=%:EL. 203528 HTS
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IXINF-hHiGICE I3 BMEOR DN EEEEDEBEOES VT IVIL LTS
DODLMPZRWTHEINE—AT, 7Y Y3V-U-EATHIG CIREHESITTFTTEINTI
TAHHREINTNS

mE

>

PJMTIZ, Two-Settlement7OCALME(EN I ETOCANRAVGN, FIHHIHEYTII1LATHIHZEOZNZNICENT
NERVBENTHOND, *1

m (YN\IVR
> IXIF-1iE s AMEOH DN EMBEE HDEBBOES & UV7IIMLHIBEOLMPERVTUEEINS, *2
> TYYIU-Y-EAHE U7 NI LHHBOLMPERWREE LRI, Y-EAE (Regulation, Synchronized

Reserve, Non-Synchronized Reserve®s) [CRFITAENREINTING, *34

m KEICHFBImbalance Market

>

>

KEIZBWT, Imbalance MarketE ME(ENZHIHIETFET 3N, CNIEWEIM (CAISONEE) PWEIS (SPPAYERE)
ZOLIBRERARBRDOREHIHEOEZIEL TS,

CAISOPSPPODIIBEMDBalancing Authority (FHEFRAEEZITOENM) ZXFRELT UTZIIILHHZICBEWVT,
AEZITO TS, *5

REND

*1 HFRF © PJM. Two Settlement. 20164E. 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/PSEl/PSEldocs/CAISO PSE EIM Presentation 8.7.15.pdf
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https://www.nyiso.com/documents/20142/2923231/acctbillmnl.pdf
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DASRl;tﬁuEII%ﬁEkBUZokWh &R FRIFICEENS LS BEORE{LH1THN, DASR
BRELTHERINEEROSSHEEEVWAILMIE I DASROFE Mg L HS, FBERIC
FESERAZSHTTILLDTHNS

B PJMIL. BT BETEOSCUCTKWhEREAEAKWEE (DASR) FEFROERIAMBR/NEBALSI T EILEITS, AKWE R
CLTHERSNTEEIRDS S, DASRAMLMIRIREE WAILMIRHADASROKW EMIEEHSE (YVINTIA1R) ,

B BEORRL. DASRKE MG L TDASREEESER (AKWICHESNTLESLBICBBRIENTELEDURA) A
hha,

B DASRE. ZHREFHHERMTZVY-RIH LT VY TATEE R BIENATEETH S,

— DASROF T R FIDMEMIL'S —

EigsEE (20214F) G E MR/ MWh (20214)
Day-Ahead $1.27 $0.24
seheeluling Reserve 4,389MW GOEEIRAS0DIBMEE || (OEmEIS0nEE
B ETIE) SprE i)

*1 PIMOIES(CEDE300 UAICHE D EEN T RERERHDIVEBRTENRELEFHEHERT (BHEZTEHRTERKRICEBINTVZLEIFTEL)
*2 HFF ¢ PJM. Manual 11, 202243 B https://www.pjm.com/-/media/documents/manuals/m11.ashx
*3 HFF ¢ PJM. Manual 13 . 20224108 . https://www.pjm.com/~/media/documents/manuals/m13.ashx
*A HFf ¢ PJM. Manual 28 . 20224108 . https://www.pjm.com/-/media/documents/manuals/m28.ashx
*5 AT © Monitoring Analytics,LLC, State of the Market Report for PJM, 202253 A,
https://www.monitoringanalytics.com/reports/PJM_State of the Market/2021/2021-som-pjm-vol2.pdf
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g BHIRICHIBZTIYIY-Y-ERX (DASR) DEHEELIEBRIE. IRIF-THiE
ATLMEHE & BIRFICDASRATLMEIEZA DT RIHELHY., ZNEFNHEMBHREIN
7

AKWEEDFIE (PJM, DASR : Day-Ahead Scheduling Reserve) (2/2) *!

B IR - AL CEISHNE
(FB/MWh) MEMREIND (VIINTIMR)

------------------ W

m 5 HHHICAFLL. DASROEH %I EIRIZ I DASR
AL EANTEHENHD (Must offer market)
B DASRAD AL E IS INEN R E oI 4E

I;?\)m/ DASR AALAifiA%

AtUAE (F3/MWh) (A/MW)
--------------------------------- ’ @ 7

"""""""" ' ) F 100 200 300 400 (Mwh)
________ - (F3/MW)
L9 . T ", | T~ [T W DASRAALMMEAE ICEDEDASR
A _ < Market Clearing Price (DASR

I OWEME) HRESNS

100 600 oo - F B BEOMREDA-LMPENR-ZIZL
HESE (MWh) o Bk 7=DASR Opportunity Cost (#

% EROIXNE—THE - - 2 S2ER) IEINTHEINS

AIED7>>5)-Y—-EXHi5 (DASR) e

100 200 300 (Mwh)

*1 HFT : PIMORFREIEHREEC-VIUERL
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Primary ReservelZ[RHA L FERHERIC DN TEY, EBIDClearing Price (FI7E{Mit)
HEETS

B Primary Reserve*4dSynchronized Reserve ([FI#i) &Non-Synchronized Reserve (GEREIHR) [ZHANTW3,

B Primary ReservelZHL\TH. DASRE[EHRIZSynchronized Reserve Market Clearing Price (SRMCP) & U'Non-
Synchronized Reserve Market Clearing Price (NSRMCP) (C&UHIEMENRESIND,

— AKWERD 748 —
ZFE I Clearing Price (IEMMIE) N EFEETS

* Synchronized Reserve :
= Synchronized Reserve Market Clearing Price (SRMCP)

Reserve Services Primary
Each service carries a Reserve * Non-Synchronized Reserve :
reserve requirement = Non-Synchronized Reserve Market Clearing Price (NSRMCP)
|
Synchronized Non-Synchronized | Reserve Products
Reserve Reserve (NSR) Each product has a
\ / clearing price
|
Tier 1 Tier 2 NSR
resources resources resources

*1 KA @ PIM, Manual 11, 202223 A https://www.pjm.com/-/media/documents/manuals/m11.ashx

*2 A @ PIM, Manual 28 | 20225118 https://www.pjm.com/~/media/documents/manuals/m28.ashx

*3 R © PJM. PJM Reserve Market, 2018108 . https://www.pim.com/-/media/training/nerc-certifications/gen-exam-materials-feb-18-2019/training-
material/02-generation/5-1-reserve-market.ashx

*4A PIMDIES [CETZE100LUAICH HABNAIEERERENRELEFIRHEIRT
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RegulationTldCapabilityt PerformancelC B89 3l BN AL IEFERELTEINT
BY, B4 [CHWEMIEHEHEINESZATRZERequlationfIEERDEEINS

(m Regulation®3[CE5MNT2FEE L, EIF/ TITRARLHICHIZMEERVEDAFLIBEREZPIMAIRET S,
B RegulationlCHIFBMIED AFLIEIRICL. Capability[CE8T 2{fi1&1E#R & PerformancelZ B89 A& IEHR D2 D(CH

AN R

®< > Capability Offer (§/MW) : Regulation®A&ICMWZRER T Mg E15Y,

> Performance Offer ($/AMW) : RegulationD/SENCHIIANEDMIEREZIEL. AMW/MWEZELT

$/MWAZHESNS,

@ B PIMIE, ERROMIZICEATZIERICIIR. BEDRegulationFEEE P SIBLAEREEREL. UTIII1LTE
DAFLFELY) (EEHFE65981) #I(CAncillary Service Optimizer (ASO) ([CHEWTIRIF-HiHERIRKFICHREL
RO EEEIET 3,

B = WEMEREICHWTIL Capability (BIR) [IRBHEMAL Performance (BB (Z{RBHIEMIEN T4 (C

SFELEDAT. &HAY%ERegulation Market Clearing Price (RMCP) H"&EEIN 3,

— Regulationl& (T3 AN GHI E HHE R E X TCORN—

@ A ] @ HWEBRORE | @ WEMEDRE
S INd 3FEZE (LCapability PIMIIHE B L EREEZEREL. Capability[CfR 2% % g &
Offer ($/MW) . Performance IXNF-H5E (kWhig) &7 Performancell {250 E t& &
Offer ($/AMW) . EDALIE VIS -H-L AT 5O R K RE B4 ([CEHE LA CRIRRE
S g tz17> RMCPHEEINS

*1 HFEF ¢ PJM. Manual 11, 202243 B https://www.pjm.com/-/media/documents/manuals/m11.ashx
*2 HFF ¢ PJM. Manual 12 . 20222108 . https://www.pjm.com/-/media/documents/manuals/m12.ashx
*3 PIMDIES(CEDES D UAICH DRI ATREABRENRELEFIBDHERT
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BAZHEFRTHEIPVRUBEANFEEDEAESHEL, H*D. RegulationDEERET
HREHFDRVNAAKADEIEDELPIMTIE, RegulationZU7 V1 LTOHFIEL

[QAY)
AKWEE (Regulation) ORHEFEEDLLE (PIJM. CAISO, NYISO) *
PJM CAISO NYISO
B HICEITS
RegulationDiE % O O
U7 IIL1LICETS
RegulationME O O O
RegulationDFERED 800MW (F-7DEERE%) | et T R T 1 EO 175-300 MW
e e 525MW (P-JLUskoRsRIE) | TR mORBRO1~5% (BREPEEIC LI RLD)
20204E0) (,H\;J,VE\',) - 500-650 800-1100
Regulation®
< = )7
HES J)(K/II/%A 525-800 YN YN
I T TR EL e =
2020F D B2 & 184,400 80,700 38.500
(MW)
PVERES 2% 24% 4%
g || aa || A 4% 17% 11%
[= = |
g BEFH 18% 3% 11%
BRKNXDDEIE 27% 0% 0%
HAKADOEE 43% 49% 12%
*1 HPAF : PIM®D2020 Market report, CAISOM2020 Annual report. California Energy Commission®t 1 M&R. NYISOD2020 Power trend reportZF% £ (Zb-YYERK
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R2BFROERICHNBERIL. TATIBEUT7IIMLTHIZERALTRENTONS

B R2ERESCHBHOBER. sIATIHEUTIILHSHETON. KWEMEEBEHOY-LABLEEIND,
REFOERICMBIERE. mBEEBELTURBEINS,

SAEIE BE

« IXNF-THHZ T IRNF-TIHODANTEE
[CDA-LMPENMITEEIND

s FlEHDMIHTE. FIHEAOEDDAKIEZICDA
KW EMZENITEEIND

gIETE (DA) OBE DADKIE & x DADKI E [Mt&

e IXIF-THH T IRINF-TTHBORTHES
e - DAYIEENZE (DATHELTWEENSDIEMN
UPILIALTE (RT) OlEE S(F;TT%%%%%%A@%EE %) [ZRT-LMPEAHTEEEN3

' s FHEHDOHIHZTE. FiEHEDRTHNE=ZLDA
HWEEDE(CRTHEMEZNITETEINS

*1 HFEF ¢ PJM. Manual 11, 20224108 . https://www.pjm.com/-/media/documents/manuals/m11.ashx
*2 HFT : PJM, Reserve Market Changes. 2022F9A . https://pjm.com/-/media/committees-groups/subcommittees/mss/2021/20210922/20210922-item-01-
reserve-market-changes.ashx
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BIZVPIVIMALTHIGZICSINTES, s TS THRELEHE AN EELH HEEE
DERZVTINIMILHISZEOLMPZRAWTIEETS

B HAEBENRIE SBT3 ENNEEZ LR

HE. EEAIITRENZERT-LMP3EHWNTCEKIAD,

105MWh
A RT-LMP $23
100MWh 100MWh e :
MWh DA-LMP*2 $20 ___-BI:I:ME_E;_%?.,____ i 5MWhx$23
U7 L
RIE™% - g ES
(A1E13:30) | (E=FHAL)
iLtljjJ@(;%o)Hu
HIEME FIEAE ES [
L= 51 H 5 S
LMP ($/MWh) 20 23
FEHD (MWh) 100 105
FREMME ($) 2,000 115

ToAaRAmAS ($)

(20 x 100) + 23 x (105 - 100)

= 2,115

B HAERENFIH RSB ENNEEE TE-E

Ha. BEEAIIRF S ERT-LMPERVTRITES, *4

1 100MWh 100MWh 95MWh
DA-LMP $20 ___ RT-LMP$23 | RT-LMP $23
MWh EUTJVF’HA. -5SMWhx$23
mBEMES| L mis .
i1 | xmEAIT | eS|
EHEEEORE (Sermmiese)
HITEME FIEE ES ]
IHH 71 B 3% e
LMP ($/MWh) 20 23
FEHH (MWh) 100 95
BEME ($) 2,000 -115

TAREAMAS ($)

(20 x 100) + 23 x (95 - 100)

= 1,885

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

settlement.ashx
*2 BIHMHLMP
*3 U754 LTHHLMP

*4 HBERIFT B ISOBEMEN ORI D EELFI W TXIAD
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EHIEEEMLRERIC. ATSTHELEHANEMEEH NDEBEDESZYT
W1 LTHISOLMPERAWNCREET S

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

Ha. BREMEFIRESEZRT-LMPEZRWTR(TES, e, RERIEIREDEZRT-LMPEZHWNTEIAD, *2
RTH A EEDIEN 205MWh
N _RT-LMP$22 — RT-LMP §22. N AR
200MWh y 200MWh RTH AW EELRR 100MWh
DA-LMP $20 ﬁ ﬁ SMWhx$22 DA-LMP $20 RT—LM}IED l§22 RT-LMP $22
MWh S MWh ————;—---~~-~------—-;———-: DRSS
il 7 i : : 100Mth$225
g | VVITL ES T gIRTE o | |
(§7H13:30) i(%ﬁ%fﬁﬁ?mﬁﬁu)i (RFBR) (A1H13:30) L Thig i (i%‘%;ﬁﬁ?‘é)
! : (EEHA109F)!
HEE HE(E EiEE*3 WEME HTEME EhEE*3
EHH Cil=hitz EiE IHB Cil=hiEz EiE
LMP ($/MWh) 20 22 LMP ($/MWh) 20 22
FELHD (MWh) 200 205 FELHHD (MWh) 200 100
BEMmE ($) 4,000 110 aEAmE ($) 4,000 -2,200
s (20 x 200) + 22 x (205 - 200) e (20 x 200) + 22 x (100 - 200)
WIEEITE ($) L 4110 HIEEE ($) ~ 1800

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

*2 PIMTIZIT-SCEDA EEFR300 BICITHN, RT-SCEDAEFIR 100 8IS D EERITIND D, REAENFRLELETH THONEENSEE LIS E. UTILIILTHIHD
HEICT¢CSEREENS
*3 EEEE (LT LAY DE K UState EstimatorDSDEAMERINS
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PJMTIZ. Fast start resourceDEEMHDSIYV., BYILMIEERE R EDERETRE

A Fast start resourceStart-up costNo-load costz & 83 2FM=HELMPDEXTE

BEDEASNTE

« BIREANIHEWN, REOEFEEEZLY—BHIFIEZNENHBIENS, Fast start resource
(RRIEM, MBEY-EY. T1—tI. KB, BH%E) OEEUNIEE-TNS,

« LML, Fast start resource[d—AZEYICH DEEI LN ENS, FEEORVNR/NE S

b (Economic minimum) FrE&AHE S (Economic maximum) TTAA/\WFFTBIEN%

{ BRBREIRICEYI(IKL,

o ¥z, Fast start resourcelCBL\TIE. HAICHIETBERN+0RAERICKBINEL,
X _E &R Start-up costéNo-load costZzfRRERICEHINE, LWV EROERLEHER,

s RLMPER | | LMPOEE [CHWTIS, Fast start resource D A HHIFHZEFNL, BRAREIRCAEYPILT
LE}'ln—'—u N 50
(2?5?;?}%%') * Fast start resource 'R EIREBOTIHEICIE LMPIZZDEIRDStart-up cost&No-load
costZ Nk d B,
Fe T BANREE + EFRFEMEERLUUTA D, &/VEERREREIN 18
Fast start AT
resourceDE 4 o 0 | 2
(Economﬁ}?cgligiaxgisponse) BRI BB UL T A D&M L EFREAN BRI LT

*1 7 : FEDERAL ENERGY REGULATORY COMMISSION, ORDER INSTITUTING SECTION 206 PROCEEDING AND COMMENCING PAPER HEARING PROCEDURES AND
ESTABLISHING REFUND EFFECTIVE DATE. 2017512 8. https://www.ferc.gov/sites/default/files/2020-05/E-4 89.pdf
PJM. PJM manual 11, 20224108 https://www.pjm.com/~/media/documents/manuals/m11.ashx
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HT=BLMPOERE /L5 TlE. Fast start resource®HE HFIHZEEEMITZ0V9IH
M AHIAEN TS, Fast start resource M RREIREBOZIZFIC(. Start-up coste
No-load costzm A P T L7=Commitment costZ. LMPICIIEd 3

O Commit * EcoMin < Energy MW + Reserve MW < Commit x EcoMax

O 0<Commit<1

o LMPOEEIZHWTIZ. Fast start resourceDIZYMAYMEZ0,1 (AZYMAYMDHE)
TIIEL LT EZENTERSSICH AFINREEENT 3,

Energy MW + Reserve MW
EcoMax
HEOYYY s KWhTHEITBHNEBREAKWTHIETIHE NEDZEIWH T, ZNL0ETaREAH
71 (Economic maximum) TERLEBODZIIYIAYMELT B,
« Fast start resource® I3V AV MEA 0L 1DEIDIHZE. BREEIREL TR,

O Commit =

/ =Start-up cost+No-load cost

O LMP =—= _égu_bi;(;x_ ==="4 Incremental Energy Cost

« Fast start resourceNMRAREIRE B35 A . Start-up costéNo-load costafr A H 7
CTBrL7=Commitment cost%. LMP(CIIE T 3,

*1 AT : Monitoring Analytics. Fast Start Reserve Pricing Issue, 2021588 |
https://www.monitoringanalytics.com/reports/Presentations/2021/IMM_MIC Fast Start Reserve Pricing Issue 20210811.pdf
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LMPDEHEDOYYYIC, Fast start resourceStart-up cost, No-load cost#ZET 3

ZET XYY A=Y -DIEFFHZEL TS

WeEKTTE

« LMPOEE L. Incremental energy costdd»

ZREI D,

[$/MWh]

4

I LMP : $50/MWh

d-whkC

(Fast start, EERIELL)

szhé

d-whkA

Inc*3 : $30/MWh

I'

Inc : $50/MWh

—>)
Inc ii
$60/MWh

I
I
I
I
’

\—

— [MWHh]

Y

*1 HPFF : Monitoring Analytics, Fast Start Reserve Pricing Issue, 202158 B Z#£(CX (X MV YERK.
https://www.monitoringanalytics.com/reports/Presentations/2021/IMM_MIC Fast Start Reserve Pricing Issue 20210811.pdf

HittAE Q021FE98 ~)

* Fast start resource(Start-up cost. No-
load costtE&E BT B,
« Fast start resourcelJOMW~&m&AH DT ETD
SN THERIGEL RSN,

[$/MWh]

d-whkA

d1-vhkB

d=-whkC

$20/|\}|Wh

Inc : $30/MWh

Inc : $50/MWh

Inc .
$60/ IWh

<

LMP : $80/MWh | (Fast start, SR IELL)
,__-41 ____________ I

+

} Start-up cost
No-load cost*?

N

_J

Y

*2 ERZ(CIE. Start-up cost&No-load costzmAHAHE N TERULEED
*3 Incremental energy costDB&
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PIMICEBIBROTCTLy b eRE - FiEE - (SIELEIBEICENT, mIEHN5ELNBUN
ADRBIALE TELESOERVESERICOVWT, RESZEELIPIMHISERHE

IEx%(THS

REEXRENOEHMEIRELSIER (PIM) ¢

iR

(Congestion)

RE-AfFTH

(Demand & Load Forecast)

KoEXI
(Emergency Procedure Events)

BEHROTIBAILT-
(Generator Market Offer Data)

BhEE
(Interchange)

UTIVI1 L& FieAMW

(Real-Time Load & Reserve Megawatts)

=
TE
(Outages)

(Reactive Voltage Support)

BCHAEEEMW
(Self-Scheduled Generation Megawatts)

*1 HFF : PJM. Monitoring Analytics®/ABI1EHRZE(IC M-V IERL
67

Bz

REURMNFEELLS S

RIEOEACFILSST EFHRICBI2VATLET (Actual system load) ¢FRIBROZERN
AIBICELTEE

REBER (Hot weather alerts)  EXEBEMEEFHE (Transmission loading relief
procedures) | F/NFEEZER (Minimum generation events) F(CHEIB 2R LEIToHEE

/BRI E 1B OREIRIHE . XEBOEEL/TA-F-
HIOBEAOH REEEENOBRBECHELEI52ER TN REFEENOERAMACKELES5Z53
FHBHO/GA-F-ERLTS

PIMZHI{EZE (PIM participants) ¢PIMIBANY AT L (Neighboring systems) fEITE I EhiE
X Byt =)

EFRICBVWTETOFRANIGELLSE
STEADEENFEEL. REHIFOLOOFEBHRERELIISE
BEEZHEI SOOIy ERBLIIEE

BeRELLEBREEALLGE



ARESEEEANOSRHMIEDOFEHICHFESN., 2020 FEDEREETIE. Day-
ahead:BE:FiEHEH. BalancingBiEFiEHER. BRI TREEZLHHTNS

REEXRENOERMEOCER (PIM) ¥

Day-ahead E¥xFE HhEMH

(Day-ahead operating reserve)

Balancing E#:Fis h EH

(Balancing operating reserve)

B|HBEHY-LAER

(Reactive services credit)

7399259 -r-E2EH

(Black start services)

BaER

(Lost opportunity cost)

[RIEAEAEE R

(Synchronous condensing)

& PR
5468 (20204F) 2 F[E|IN
FIHMHBTCFRAELTAT Y 1-)LEN., PIMDIERICEST NURN oSy = e
SERCEMENEBRAIC HEABBASESNERA  o3mAry Do D APAR A I
AREIANE FEEISAICHIEIN S 7z
B ARECFEHLLTATYI- V&N, UTIALTEHT e e ey A
PIMOH NS (EATII-NPEOMNEE) o o o d it PO EERED
EBRICBVT BIB, YUPIWFLL, PYYFY-H-LATTIEH ' e = 7z
5E5NBMANEKEIAE FELEBAICHIESNZEH
Y-V AEIRHELEEBY-VICH
EHNBAY-C RS THESN 35 05EARL  FBUTLIALOBROVITIC
LTRSS N D 5 HUR
. o . BEAZICIHLT EEY-E
w — k- S =
T39I~ LRI L TSN 2 2 F 02BN ,Em% Vet
v g - N _, Balancing :Bir Fie H&EF. £
Balancing :BEx F{& 1. EEHY-LAZFDTDCHEFHEL . S L "
T T AR S L TR 5 BB 193BAEL BENTCCARROERAE
UTIWI1LOEREPIMEAN
R L TR ESN 3% 0EFNL  OBBOVITIHLTHSESM

*1 HFT @ PIMO A RIBERZEICM-V YRR
*2 BTATHIB TR ESNEE., Decrement bid. PIMEAADRBHEENS

*3 ZEE, BEE. Increment offer. Decrement bidZICE T3 RENE
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PIMODIERICIEST=EBIROFEEIANIIFLT, mIEZENSFIONBZNATIIEEIBEWD D,
Day-ahead 3&¥5 & B PBalancing B FlE h ER CHIEINS
REFEZEENOERMEOEERE (PIM)  (1/2) *
4= HRER | g H (DA) &5 > | EoF >
[ H 7 J ( BB ] [ H 7 ) BB J
mw | k| L | DA-LMPxX mw |
Day_—ahead e 2 E;/ RTT35 O
I T {771 e Wi = Hﬁ ! HiH REFEL
&H X [MWAh] =i 7N A X [MWHh]
20y
> b L, >
h h
BRMIE = XOREIRL) - (DATIZHSFSNIYNA)
NEEER | giH (DA) 5 > | U731 L (RT) |5 >
[ A J ( R ] [ H A J A J
MW“ N 1 DA LMPxX MW“ " 1 RT LMP
é - Yy-X _ x(X
Balancing 5 S Wi 2 el
BT iEH JEEEEE i B ub* v D % -
Em X [MWh] 3 X 15 3 X 1%
z | Wy = | AD
R ! b| R R . 2
h h
ERMIE= X + (Y-X) OREIAL) — (DATIEZHIOF Zoll)U\) — (RTHIENGH/ELNBINA)

*1 HFF : PJM. Monitoring AnalyticsD/ABAfEHREE(IC M-V YERR

- (7Y

*2(%"/95U—*J‘—E‘Z%‘%?’J‘BHX)\W% bNBHECIE 20PN ERFHEENISELEINMNS

Y- -EATHIBHSBENBUNLA*2)



misH 5T
%%Eﬁﬁtb‘cﬁiﬂéné

REBEEXRENOERMECEERE (PIM)

(2/2) *

FOoNBZETH>LFRICKH LT, EBRICTHBD OB EAETRIEILLS B,

\ o T o Em A DA B | DA-LMP¥RT-LMP®) |
%8 nsan (B8 O 8 [ FERE > | MPRS | PEHTIE
[ 7 ] | I RE / ]
azmm MW o R
_ AL @ [ dN\,¢g '3
[’7:_11] . HEESY < ~ (I~ I -~
DATHHTAT Y1~ || e i1 (PIM#ERE) X om  \@m  EL
ENTWEIZyb e X [MWh] oo g, H 45, ﬁ% fl
ISHLT UTILEA 2 F A D o
LTHADERA 0 [MWh] . FEl b, LRy
RHSTISE g o >
- = RTHENSEENE BB RTH RS
PISAA (D) B [ R > (VEgSELel XTSRS
| 42 o // RT u\iljgﬁx . ]
AN A 4 A L X
BoBH MW MW womn o Q] Bz / RIT Py
[7-22] | PEE (PJ%%?I;/ET) X i 2 =
RBMETHAMA || T i i ¥
L) H 5 Lm s =z % D
¥ [RT-LMP> X &E] YIMWh] Y rE O Ll
AMDIZYMIBRB . > A L1
h h
gmmE= (O - (D)

*1 AT : PJM. Monitoring AnalyticsD/A BRTE#RE £ (C M- U1ERK
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BHFNGEERDODNIA-F-CE, FEEIAL (Three Part Offer) | Day-ahead
(DA) LMP, Real time (RT) LMP, DAEStEIHH. RTHADEFNS

REEXRENOERAMEORER (PIM) *
HREFEENOEABEOEER

Day-ahead FKEIAR2 - (DA-LMP x DA %Jr@tljjjj)

EEE T e ER Y
DATIZNGFENBUXA
FEIA
Balancing _ ) =1 i _ PDASLE S|P =4
N B [ {DA-LMP xEA AT ]} + (RT-LMP (RTtlﬂzJ DAGTEIH 7)) + () /\{/75)\ Y-
DARSHBESNBINA RTHIBNSEENBIA NoRFONHRA}]
_-_iE \ BT > - - Y
(7—21] mi%h bﬁbnéétﬁotﬂé

DA CATY1-)VE (DA-LMP x DASHEHH /1 — HEIAL)

NTWEIZYMIXLT, _ -

UTILIA LT DE = (RT-LMP x DAt 11 — DA-LMP x DAFTEIH )

Al ) DA-LMP¥RT-LMPOi& 2 (- £ 318 %

(7-22] TR NBEENBE THFI%

SRR CHAHIRAY  (RT-LMP x RTHHF) (ZKAD) — ZKRBIORTHADICHRSFEEIXL)
EILEROONEHE ., ., _ =

% TRT-LMP> 5¢E 12 — (RT-LMP x RTHE 7 (FK#&) — ERBORTHAICHRZFEEIRL)
MOI=IIRS e e e T E

*1 HFF : PJM. Monitoring AnalyticsD/ABAfE R ZE(IC M-V YERR
*2 DA FHEIH AICEDCHEKEIAR, Start-updA b, No loadJAD#EEE (= Three Part Offer )
*3 RT SEHAICE IR E IR, Start-upJAb, No loadJAMD#EEE (= Three Part Offer )
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Resource Xl FIZNSEONBYRAEFHKEIANDZE S TH329,500F V2 EHHIE
ELTITENS

HmIEHEEONBWNALREEBIAL TERIZIZESOERMENH (PIM) (1/2) *

HAAZAR200R )L/ MWhDResource YA ESN TR EDD., LMPIZREREBRTHBIEN S, Resource XD65 KL/ MWhHEFHENS

A Resource Y250MWZXCH AT 376 =
B Cloarod MW Resource XO)tHjMSMW?ﬁ‘T%UZL%)l . N
ea
$IMWh Load = 445 MW '8 @
Not Cleared MW ) =
= = Minimum = =
= I
LMP vel
reeeeeereeeseneneneneeseeeneneneeeMsasansasase e nees »
\"-/ 8 ©®
@ =
= =
Lo
>
Resource W Resource X Resource Y
. , . (Start-up $30k) (Start-up $5k) MW
Y Y N .
260MWETHE 135MWE THE Resource W& Resource X723 Cl3445MWDEE % # 1=

St 8. Resource YZ50MW (BRIEHAET) KNE

£EIZL — T L O —— T

GRS 601K )L/MWh]x 100[MW-h] + 65[FJL/MWh]x35[MW - h] 65[K)L/MWh]x 135[MW - h] 29.500[F V]
+30,000 [FJL]=38,275[F)L] =8,775[F)] '

72 *1 HFF : PJM. Monitoring AnalyticsD/ABR1EHRZE(IC M-V YER




Resource YIZ. B HSEONARNALREBIANDES THB11, 750 V2 ERFHIEL
LT3(FENS

miGHOFIONZPANREIALNE TERIZIZFEOERMEDS (PIM) (2/2) *
H A IAR200R)L/MWhDResource YA ESNTWEZEDD., LMPIZRREZRATHBI LN S, Resource XD65 KL/ MWhHERASNS

A Resource Y250MWZXCH AT 376 =
B Cloarod MW Resource XO)tHjMSMW?ﬁ‘T%UZL%)l . N
ea
$IMWh Load = 445 MW '8 @
Not Cleared MW ) =
= = Minimum = =
= I
LMP vel
ISR R o)
o S ©®
@ =
= =
Lo
>
Resource W Resource X Resource Y
. , . (Start-up $30k) (Start-up $5k) MW
Y Y N .
260MWETHE 135MWETHE Resource W& Resource X213 CIZ445MWOD EEF - &

BL\zs. Resource YA50MW (RIEHAFT) T

GJEECIEERE  200[R)L/MWh]x50[MW - h] + 5,000[ K] . _ . .
15 000[E L] 65[FJL/MWh]x50[MW-h] = 3,250[FJL] 11,750[FJ]

73 *1 HFF : PJM. Monitoring AnalyticsD/ABR1EHRZE(IC M-V YER




RT LMP > JARE L BResource XY, EEZFELTWEICEREDSTUTILIML
TG CHAODEFEI LI -TIGE. YTPIIMI1LATHIETEONEE THHEFIZRICHYT
PHESEBR (2,020R))) HHEEINS
BEERIRETZHEOH (PIM) *

= o LMP‘iResource Y0)241 FJL/MWhh\‘ﬁ}Eﬁéné \ LMP @ ............................................ V .7 ........

o

A
$/MWh I Cleared MW

Not Cleared MW Load = 365 MW
=== Minimum

H o
= I pr—4 L)
o 1 @ =
@ I = =
S 1= 8
= 1 o
= I
S 1
s i
1
Resource W Resource X Resource Y
(Start-up $30k) (Start-up $5k) Mw
N\ J N\ J N\ J
Y Y Y
260MWAETHE RT LMP>H AIAMNIEEHST 105MWHITE
HODEFLEL

UT VI LB TIRENBE TRz =l zmmE
AESEUEERS  241[R)L/MWh]x 180[MW +h] — {60[FJL/MWh]x100[MW+h] + 65[FJL/MWh]x40[MWh] +
69[FJL/MWh]x40[MW-h] +30,000[FJL]} = 27,255[F)]

74 *1 HFF : PJM. Monitoring AnalyticsD /X FA1EHRZE(C MY YERK
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Day -ahead:BEE Flie N ER(L. FREDLEVWERZERNRELTVR0H. AR X DFH
BOLHHZENEN 2\, Day-ahead:BEEFiE W ERPESERICOVWTIERHEDOS
WABET-EV D &L HB3EIENZ 1

ERMIEEOERERAR (PIM) *
[20205F %]
Local Lost
Day-Ahead Balancing Canceled  Constraints  [Opportunity Reactive | Synchronous Black Start
Unit Type Generator Generator Resources Control Cost Services | Condensing Services
Combined Cycle 3.00p 1.7% 0.0% 10.7% 3.4% 32.5% 0.0%% 16.2%
Combustion Turbine 1.9% 91.2% 0.0% 74.8% 93.8% 56.6% 0.0% 83.7%
Diesel 0.1% 0.8% 0.0% 2.0% 1.4%% 0.0% 0.0%% 0.0%
Hydro 0.0% 0\0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Nuclear 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0%
Solar 0.0% 0.0% 0.0% 0.0% 0.0%% 0.0% 0.0%% 0.0%
Steam - Coal 90.6% 4.8% 0.0% 0.0% 0.3% 10.9% 0.0% 0.0%
Steam - Other 4.5 1.500 0.0% 0.0% 0.0%% 0.0% 0.0% 0.0%
Wind 0.0% 0.1% 0.0% 12.5% 0.9% 0.0% 0.0% 0.0%
Total (Millions) $9.3 $58.2 $0.0 $3.4 £19.3 $0.4 $0.0 £0.2
o RN Balancing:& &5 F 1 /1 V&
RU e S ORI | | 2ppomLmtstoRE | | BAY-CASEEEIENC | | RREOBIWRI-LYRTE
" S A N DEIEHNZWN FEEROONBBET LY FE DEIEGHZ L)

*1 HFT : Monitoring Analytics., Energy Uplift, 20204,
https://www.monitoringanalytics.com/reports/PJM State of the Market/2020/2020-som-pjm-sec4.pdf
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REFXENOERAMIERER. 2008FE(EEFRNDEBRAOEEAEIHREINES
ETREIEMU, ZNLRER, RN ZAOFEIA DB R UL SR LTS
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N
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Iy
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£
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&
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i
w300
kR
200
100
0

BT RN ER
BEFEDWE*?

Total

20014

20024
20034
2004
20054

20065

AR AFZEIA LD
FEAN*3

Combustion Turbine

Steam - Other

20074
20084
20094
20104

*1 HFF : Monitoring AnalyticsD A BATEIREEIC M-V YERR
*2 20018 ~20104F (XUpliftDE A EIYNEE. 2011FE~2020F [FUpliftDZ HEBOT-F%EAL TS
*3 Monitoring AnalyticsH'#fTL TV 3 EEDHHBLR-MOERESIALTNS
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|

20114

Steam - Coal

AR A ZAFEZEIA LD

e

« KEIROEH

DD+

o PRRIAAFEEIAL

Combined Cycle

4

20124

20134 ¢

20144 ¢

20154 ¢

20164 «
20174 ¢
20184 «
20194
20204

Combined Cycle
Combustion Turbine
Diesel
—e—Hydro
—e—Nuclear
—e—Solar
Steam - Coal
—e—Steam - Other
Wind

—e—Total



Self-schedule 1=y M I3 ERMIERL., AREFEOB DA EEHFOHEITR
LT3

Self-schedule 1=y MY I3 ERMIEDIIREGH (PJIM) *
=

AE FIREOEE MW/ /M = &AW
JEREEER Block Loaded*2(Zxf LTI, ZRMHEING Block Loaded
(RFH. ARSE) L\
2 BEHAOCEREANFRILEGS, FERZREEOL HE

R = PAN
Economic Minimum*3(Z33 L Cld. BERHIE MW 7
SN
R Dispatchable 2
ARl 32 B8, 1
(RABES—EY5) Dispatchable*4(CXFLT(&. PIMD'BDIERT i)
HAETIFRIECKY, BRI RELE Economic
BELOHERFEINDS Minimum

*3RMEBRICEIZHR/ANHAXTOHAE
*4 RAEBRICBI2HR/NHA~EREADETOHAE

*1 AT : Monitoring Analytics, Energy Uplift, 20204
https://www.monitoringanalytics.com/reports/PJM State of the Market/2020/2020-som-pjm-sec4.pdf
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ARFEEFODERTEOLEWVERICHIZ2ERAMIEDZIAWNE., FTREODHEEIFEAD
RIFFZEELTVNR WS REHNHS

B ZREOHIEBFENTHICRASINDIIET, BHENLETHBREMERINS,

B ZREOHIBRICHLTIVEITTEE5ZBZNETHY., £ ZEMEDOBVEIRICITL TUpliftd X 40T
LES & ZRMEOBVERICH LAY EYT1IEE5Z5LICRH 5,

B ZHHOLVERADOUPlftDF I WEITDEWIEICEY, ZEEDHEIEBIREADRIFHZRS LN TES,
B — AT ELEBREOBVWERNHELEINTVIELE, ZOEHEZREICTIHENHD,

*1 2008 [CPIMD BRI LT=AERN =Ty M EZS -
*2 HFF : Monitoring Analytics, Energy Uplift, 20204
https://www.monitoringanalytics.com/reports/PJM_State of the Market/2020/2020-som-pjm-sec4.pdf
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PJMEERCOTTIZ., Self-scheduleZBiRELTREEZE AT IBEANIRB L. T31ATA
N-ELTHBESMTBEIEERH TS, NYISOTIL. Self-scheduleEiFE WS HBFFD
TBREFEELEVD, RROEZERAELLT, Self-Committed FixedE—-F&WS AFL
HiEDHD

PJM ERCOT NYISO
ERAE MIBAANLLGEAT S, Self-ScheduleE R & L TE FRINTE

\ e e RTEREBV, IV XY bO A BEEZ
» Self-scheduleTBIRELCHREELRIHMIHNRHT S, EHBTHIc. REELE T AL,
« @B IERETBMEEORECERINGNY (TIM1ATIN- | TR E68237 A TE2,

ELTHmS M)
. FEEIBEEONITER
NREIR Self-scheduleEIRE L TERHHEIREDTEE L% Lo . BEEHNBEEEMIE TS
. B\HERTE B
BEREOELER | MmHESMEICLIBZEREOEL | THSMEILSISZEROEL | . sﬁe?_(;o’;mﬁ?g.:&ﬁf;p%
BAITNE, (EFTHO65 @ BAETRE, (EFEH060 A,
DEIETICPIMICAT V1= | 9 BEIXTICERCOTICAT Y a-
ZTEEBMNITEDH, ) WEBEBMTEOH, )

*1 HFf ¢ PIM. Manual 11, 202243 A https://www.pjm.com/-/media/documents/manuals/m11.ashx
ERCOT. ERCOT Nodal Protocols, 202247 B . https://www.ercot.com/files/docs/2022/07/28/July%2029,%202022%20Nodal%20Protocols.pdf
NYISO. Manual 11, 202212 8. https://www.nyiso.com/documents/20142/2923301/dayahd schd mnl.pdf/0024bc71-4dd9-fa80-a816-f9f3e26ea53a
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https://www.nyiso.com/documents/20142/2923301/dayahd_schd_mnl.pdf/0024bc71-4dd9-fa80-a816-f9f3e26ea53a

Self-scheduleBiRIFRTBHTIBZADAILL RELEY., 5] B @ CEEIREFREDE
5P EEFHZPIMABHT S

L | wiewsicmaToe
> ~ 2B > Eil=) > L H >

B—kA-T ALY WERER/IMPEEREOAE
6 BHaj BIE11:00 BIHE13:30
v hd v
1 1
IXNF-1%m (kWhidiig) || AAL >1~ . 'E!*?.ilEESelf-schec?uleEFﬁt?’éh"éb‘(;iﬁﬁi}ﬁﬁ
I I + Self-scheduleEFELTHRESE2a AHIEANIRHEIS
| | . THEAER T B AMLIERESelf-schedule BELUADEE L RILETHS
AR || 75y~ || Dayahead | | A EERRE0BEY EHELBMTZ SN RS
H—-Y' A5 SChedu“':zg I AAL + Self-scheduleEiE (3 HH FRIEXTHMust Runk LTHRIESN., HAHE
(AKWT15) reserve | | FRIEXTOH H#ZIncremental offer (B HIEHMWESTHE) (CEITWT
(EHRsE30%) | | . PIMISERTZ (BL. RESBLEANEH FIRE = Hh FRECRELE
| |y BAICE. PIMPSERTE3E hEkvoes3)
I i1l *SCUC I
_ | I (BTE B ETCORBER TS 1
(B EHE | || REELEHE ! | REELTE IMPHERR
(HLETSCUCEFTESDSTE) | | AR ! L ONRERE (4B1EHE)
. | TR !
l LcuvPEE /) o
1 L 1
WBEIES : A77-2ICXFLaI BHhiE :
(fEEHEE) ' ﬁﬂ"f'zf%l”%gﬁ”ﬁ“k | mEE L E R T
\4
FTER RTEEE

*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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Self-schedule®®

BIRIFYTINIMA LTI TOANLITONG YT 1 Lm0 AL

YD1V TETIC. RERHBHEDFEMEEZPIMAEMT S

| ur M LEBCRETOER

) 4 )

,J»_I\j-_jy Aj‘L%ﬁ?@J %E’H%I\/ﬁ\ %%l\/ﬁ\ %Eﬁﬁ%l\ﬁ
BTH13:30 14:15 18:30 65@@3 30@% 10391 liﬁvﬁ
A 4
1 1
5 ( %) LA SE(L. UL o >: Fﬁiﬁ?ﬂ:‘.ﬁso)ﬂ”’éﬁb\ ?é%.’ﬁnwssﬁﬁui'ﬂ:%‘ﬁg
. T2 TOAF 41 EEEPIMAE
Primary reserve : A '_151027\ L@ : By ) F i (B & P) . BATS = N
TN))3 | — L 4 AN 1 11474 vienV! 1 NSRS T le - B /m Al TE
AL || 7yv35Y (SBIESR10%) AL fThniiy AL « 1BL. BRK(CEPIMA'Self-scheduleBIRD H S TR PEE
-5 : | || eimEa>
(AkWT35)||  Regulation | ! | A ' 1 PN,
(SEIEE54) : AL AL | Self-scheduleE R, U7 Jb’)”'fL\miw'CG))\TL(iﬁDn AR
| 1 |
| | . . N—
: *RAC™ | |-ASO*
skl l | |T-scep R
(B<ETRAC, ASO. : > =N ¥ AR Lo 2BER%ET
IT-SCEDZ{ThS SR D51 . AR E Lm
I < TE JLEES | ETRETE
: : || ..........
| | |
: -RT-SCED ‘ BisH&TFE
feEES | = L= e : e . @5 mEiT/Ek
eEp= I SHE RENF LEETE L | (eEES) pETE . @SHBEIN
(fREErHT) T i-iié L5 s T ERAtEY | eonsac LMPEE#ER
B! Zil TE - TERLIRS
HADES(THLT, YT ' ' I
44 LTI ORT-SCEDT Y y
BEHEINE LMPTHRE FER REFESE

*1 AT : PIM, Manual 11, 202253 8. https://www.pjm.com/-/media/documents/manuals/m11.ashxZ& E([Z;=YY1ER
*2 Reliability Assessment and Commltment BIFEINEAML - BEFHBERCEDICEMDIZIYMMYMETZORE SOTA
*3 Ancillary Services Optimizer, #5E av@%ﬁﬁkﬁ(ﬂll?)lﬁ\i -RUTVYI)-Y-LAD R R E{ L #EE
*4 FEERE. Ji%.:xfl‘@@%ﬁlfﬁ?é%ﬂ%’] HOERNHZHE. BEGNERNETING

g *SHAENOETEZE
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Self-scheduleZ|iE (3. TSI ATIH-ELTHIGSMIT B EICKYIENZIERNIEEE
BDZETHY, TEEPIMICEITZ2021FEDEHITIE., sTEHRIBICALENTEMWD
18.6 % H'Self-scheduleEiEMMust RunELTALEINTWS
Must RunZEEOALEIE (PIM) (1/2) *

g1 B IS CANLSNEEEREOMWAER (202145)

@ B : MW%
18.6 27
N J \ J \ )
Y Y Y
[Self-scheduleEj&] [Self-schedule®EELA4H] [Self-scheduleE & + Self-schedule B R L]
Economic Min¥TOMWEB4  Economic MinX TOMWER 2> PIMIZE- TEIEEA SN BDispatchable DMWER 7
(=Must Run)
— Self-Schedule BREDH DA A-Y — ~——  Self-ScheduleBEAADEHIA-TY  —
A A
MW Economic Max*3 MW Economic Max

Dispatchable

Dispatchable
DMWER 5>

DMWEBH

Economic Min*2 Economic Min

Economic Min
0 FTOMWERD
= Must Run

\_ J \_ J
¥ Economic Minl3 A FEEE AT eELH HEE O FR/ME. Economic MaxlZRAEE LTEEE &M, Economic Min= Economic Max
DHEIF. HAOEE—TFEDFTANTEIENTES,

*1 HFT : Monitoring Analytics, State of the Market Report for PJM Volume 2: Detailed Analysis. 2022538,
https://www.monitoringanalytics.com/reports/PJM State of the Market/2021/2021-som-pjm-vol2.pdf

2 RHEE DR GRAE AR NEBE O TR

B REFETERA (- CGRAERIgERHE AEHED LR
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9 Economic Min
FTOMWER D>



https://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2021/2021-som-pjm-vol2.pdf

BERERICRSE, KNEEBEPRERFHREBILEVT, Must RunTOAFLEIEHKEW

Must RunEEOAFLEIE (PIM)  (2/2) *

. Must Run

: Economic Min [l : Dispatchable B : MW%

AVNAYEY1 ) FE (20214F)

BRBEY-LYRE (20214F)

51.1 47.1
~04

T1-PIFE (20214F)

93.8

KDFEE (20214F)
85.2 14.8

BEFHESE (20214%)

83 3 10.6 |

KBEHFE (20214F)

3o [
0.1
ZAHRE (Ax)  (2021%)
187 192 [T
KRB (Z0f)  (20214)
37 202

RAHHEE (20214F)

»
H

0.7

Z0Mt (20214)
17.7 40 38.3

*1 HFT ¢ Monitoring Analytics, State of the Market Report for PJM Volume 2: Detailed Analysis, 202238 .

https://www.monitoringanalytics.com/reports/PJM State of the Market/2021/2021-som-pjm-vol2.pdf
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AHLIEH =ES FES FES
MtS R E HY HY HY
AL (Price-Sensitive Demand bid) (Price Capped Load bid) (Economic Bid)

AALIE R TEERMOEROEESEER  FEERCEROEEEER FTEERMESOESHTIER
(R ARIX%) (BAR3X%D) (BAR10X5)

*1 AT : PJM, Fixed/Price Sensitive Demand Bids, Load Response, Virtual Bidding & Pump Storage Optimizer in the DA Market, 20184,

85

https://www.pjm.com/-/media/committees-groups/committees/mic/20180614-special/20180614-item-04-demand-virtual-bidding-pump-storage-in-
da-market.ashx

NYISO. Market Participants User's Guide, 2021F10A | https://www.nyiso.com/documents/20142/3625950/mpug.pdf

CAISO. California Independent System Operator Corporation Fifth Replacement FERC Electric Tariff, 20225115,
http://www.caiso.com/Documents/Conformed-Tariff-as-of-Nov29-2022.pdf
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https://www.nyiso.com/documents/20142/3625950/mpug.pdf
http://www.caiso.com/Documents/Conformed-Tariff-as-of-Nov29-2022.pdf

REDTYFEEVWFNEEEHOIS| 21T 2BTEE| &L, IRIVF-ERI(T
WMEEECEE, RMERALOAERIEITBENLTHEELZTS

Bz BEDTYFEEVFNEREANOIRGIZTILEEMERS 0,

HIHCFUCEILTEDTIVavhkHon T3,
minEOBER | « BIEEI0FEYFE, BNEGIIHREZHREBEATV1-IEPMARE TS,
o MMEEIOEWF(F, XTI [1EREPIMAIRE T 3,

IXINF-EH - - ) S A = =
(%%%}Eﬁ) *EinR%IOJEUitEL\%ﬁEﬁT\ ETX ﬁE—%'ijo
FEE
7%%;%2' MEHEBIOBVNEN. PMAZILVNETT,

*1 HFf ¢ PJM. Manual 11, 2022108 . https://www.pjm.com/~/media/documents/manuals/m11.ashx
PJM. Market Settlements — Advanced (Energy and Transaction Billing Examples Module) . 20174, https://www.pjm.com/-/media/training/nerc-
certifications/markets-exam-materials/advanced/energy-and-transactions-billing-examples.ashx

*2 . Self-ScheduleEB R EABXTENE | L DEAR (SR EEEN D E,
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*1 AT : Monitoring Analytics, State of the Market Report for PJM Volume 2: Detailed Analysis, 202153 8.
https://www.monitoringanalytics.com/reports/PJM State of the Market/2020/2020-som-pjm-vol2.pdf
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PIMIE. BIXREFEOHAFREEEADOMIGELT, miFTFRiEHz2HEFRI SLHEAD
BAZRFTHRTHS, CAISOTIE, UT V51 L5 TFlexible Ramping Product& LV
Fla hBEROLHEAHZELICERITTNS

PIM

CAISO

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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*1 HFT @ ERCOT. 2022 ERCOT Methodologies for Determining Minimum Ancillary Service Requirements, 20215128,
https://www.ercot.com/files/docs/2021/12/02/18 2022 ERCOT Methodologies for Determining Minimum_ AS Requirements.pdf
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*1 AT © ERCOT, 2022 Ancillary Service Methodology Preliminary Discussion, 20215E8H .
https://www.ercot.com/files/docs/2021/08/20/2022 AS Methodology Discussion Introduction 08192022.pptx
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*1 AT : PIM. Energy Transition in PJM: Emerging Characteristics of a Decarbonizing Grid, 2022%5H .
https://www.pjm.com/-/media/library/reports-notices/special-reports/2022/20220517-energy-transition-in-pjm-emerging-characteristics-of-a-

decarbonizing-grid-white-paper-final.ashx
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*1 AR @ PIM. Manual 11 . 202243 A https://www.pjm.com/-/media/documents/manuals/m11.ashx
Monitoring Analytics, Overview of Three Pivotal Supplier Test, 20155F7 B https://www.pjm.com/-/media/committees-groups/task-
forces/qofstf/20150722/20150722-item-02-imm-tps-education.ashx
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*1 AT ¢ ENTSO-ER—ALNR-Y, https://www.entsoe.eu/network codes/cacm/
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96

- 20184 FAtA
« 30MTSO. 15MNEMO*2 (Nord Pool, EPEX SPOT
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Luxemburg have access to SIDC through the Amprion Delivery Area
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*1 HFT : ACER. ACER’s Final Assessment of the EU Wholesale Electricity Market Design. 2022548 .
https://www.acer.europa.eu/sites/default/files/documents/Publications/ACER%26%23039%3Bs%20Final%20Assessment%200f%20the%20EU%20Wholesal

e%20Electricity%20Market%20Design.pdf
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*1 AT : ACER. ACER's Final Assessment of the EU Wholesale Electricity Market Design, 2022548 |
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37 HRER —_ Z
HAGE | ErRr I HARLDIRHI, =
BB R ERTE O
MEBIMTS HaptsniE kR ES LEa-
1Y DR \
> BxERE “
AR OERRIEHERERS
[EEE “
M EERS D MNAROEEEICHT
A2 - -5 21T E
(E055, INEEEE) |

*1 AR : FERC, Pennsylvania General AssemblyD /A BEf&E#R#E(Ch-Y YR
*2 ZINORFNFICRIT ZBRESPIMOFFEI TH IR VN ZTINOFNCEDEZRH L THEY. MICKYERZATEEMENH S
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KETE, KHFE $¥®§ﬁ’ﬁlnutl¢FERcb“% TIB3I31 VAN, BFHHE.

Rl RANAERE L T2 FRERER

‘t—j L\'ClIPUCUJE‘(n'uﬁ‘M\EK Eé

X$ R E R E #5311 B BE
Wk DR E R OREEEECH>TUIFERCORKITS B AR EII AN DE
THY. FMTVAIERARS0E (BHEORIF30~50F0HIE) TR 5S35,
WS YR KNREHEROERCHELR T HEIE S 300 HUNFEETIE
KAFE Bﬁff%%;ii%m UTOEE KA keHBN2
B YADFT 54 U TOEBZDEHENKHENS,
%(19'\"‘1’,"}%;@3‘)*7’ FERC > BEEEORE. B, £EEEEOENET FHOREN EOEH
FEAR > KNEBHERORLEER. BEORMITEDE
> KEODIEH
> RBEIGUTEEINS, EERIEDFERCADI AL
> REHROEHNRIELORGRTEDHRE
B EFAKESLOER. RAAREMEIE 3NN REMEROERZICEELTIE, A
EDE@DOHRICED. PUCADEHES KU, PUCHEDEGENRELE B,
EFHESE B U TOLWTNNIERY T B854, PUCIEERET,
il RAHAZRRLE &M OPUCH3 > RN, EF’L?%EW*M&@“%%E@ MR BE CEBIBI. BIBLR3ESD
B3NP FT*2 DI CEDEFELE VNS

> RIFRED, EF:’EW’*M&?%%% L TREBELZERIC, FEROXZILSIRL
W ERIZAREENFEECENE

*1 HFT : FERC. Hydropower Primer, p.30. p.35. https://www.ferc.gov/sites/default/files/2020-04/HydropowerPrimer.pdf
*2 HFf : Pennsylvania General Assembly, Consolidated Statutes Title 66 PUBLIC UTILITIES . §518~519,
https://www.legis.state.pa.us/WUO1/LI/LI/CT/PDF/66/66.PDF

*3 ZMORHEIZFICEAT BB SPIMOFITER THEINY VIVNZ )JII@WJ&%D%.:E%EL'C;BU MICKYRBBATEEMENHS

4 ARVPARESDREEY). EROVCRENBEERE LT EHER
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HETE, REIEE (OFGEM) DEEFICHULTIIEVAZF5L. REEEIY
ZIMIYACEDVWTRAROEREZEPRFEOREEMAZELZE->TNWS

BH-NAEZXSI3ATOHEBER (EE)

TV AR &R

il E BHh™EG - AATHOER
(OFGEM)

HE Tl AR OHERRTS v
. - SV . N
NAEE -BMASES > HEEEE HAR-BEHHE
HAA5 BHAVI-
JHR95- AR5~
USRI PSP ERE VLR SEYR | BAAYI-IRTH—*
e o) e o)
HAsE  ARAATIAVREE iSRS ®E BHAREVR-MERERR
1Y N, 1Y -
> DAEEEEE > REERE
LA N 512
> HAEITEEZEES > EESFEE
NEHZ IRNF-EEHE (ECO) NEEs IRNF-DERE (ECO)
SAEYA N AT i
> HANTEEE > NEEXREEE

1 AYF IR I -EBRE RN EFEALBA RS- AR TSAUTHD
*2 HAENFEEZE (Gas Shipper) [FEEENSERE. HBIWIEEIFENUTRAHAETHZEL, ARABEXEEEOEXY-LAZF AL HANTEEE(CHAZRTIS
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OFGEM[IHEBEEEZENOZFHUFI Y ABREZOABRICEDITEETEZITL. BE(C
ISUCHEIEPEMDERHREHZK 63

S4tYR “ o S4EYR
SEEN < o
e INTORERENTRELS - 550
B EEEQRE | BEERUMESSR
cpyz | | W REEOL-ER - EHEEOE S
HEEED B VATES
2k B AHEYRTIREEORE. AOKIOBEEDEDS &
B BEOBRE-S(UYADEESE
B EEEONRICESE LUTOBESTEERTS
® %:%Eﬁ%l: Fnﬁ%iiﬁlz\b\
. BmEE. AOKIOERBEE WEEE BEELABEALN
SV o VATESHIELLY
e . BEQEE-S/TVADESEESLN

B FHEOBROCUTC @EPEMER CK) OREZRHZZENHY. ZNoOEREEISENM
CTEEEITS
MANEORIEMEA, BEERI-F (EKREBEI-FF) eRITIIEAGLOEMOIN., FHEEORIT. EH
RETRUEEAOHBER. BEE BEEOCVE

*1 AT © OFGEM, Guidance Applying for a gas or electricity licence, 202243 A https://www.ofgem.gov.uk/sites/default/files/2022-
03/Applying%20for%20a%20gas%200r%20electricity%20licence.pdf
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ENOREHRKICOVT, soMWLL EOREBRFICH L TR FieiBl O Rz, REHE
AEICHULTUIENOHIGREEICHREPT - BITEROWMEZRFOITNS

WREEE B LA RIZOBEE
HAATIAVR | ARAEEEEE Gas Act 1986 MEERIN DRBNBARIATIA VY AT LEHER-
¥ MEFFRTS ARTIRENHEINTND,
IXRNF-DERTE  NTEK[FEEHE. | Energy Act 2011 | EAEN25 5 AU ED/NGEEN - HAEZEE (LBEEA
(Energy Company HA/NFEEEE DEIXNF-BEZHERTEIEZB L. CO2HEH
Obligation, ECO) HIRZER (CERO) . BETHHE RUBERHICEITS

BIXTIEERTE (CSCO) ( REIXINF-IADYE!
FEFE (HHCRO) M3DDEIZHEIRISNTIND, *!

T AR OFER HRESEE Energy Act 1989  EHRE (L. SOMWIL EOFKEBFFICTFLT. TR

e Ble—E U LHERL., #FFTEILEIBRTES, F12.
EHRE R BREAMRELTWS FRARIOER
EIERCEB, *2

BHRELVN-FR  REERE The Electricity ESOXENDHIGRE IR DT - BT EITI. %

EER Capacity DIEREZBEHRELR-bF (Electricity Capacity

Regulations 2014 | Report) &L TERL. B REICRET2&%, £
oo UR-RORICE- IR EFABELZOR EE T
EHICHELGREREDRBEEYEZRETIRFEE
SNTWS, *3

*1 HFf : OFGEM. Energy Company Obligation (ECO2) CSCO final report, 2017591

*2 AT : Government of UK. Electricity Act 1989, 19894, https://www.legislation.gov.uk/ukpga/1989/29/section/34?view=plain

*3 HFT : Government of UK, The Electricity Capacity Regulations 2014, 20144, https://www.legislation.gov.uk/uksi/2014/2043/part/3
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PANSYETIE, BEUEE (CRU) HERBLHLTIIEYREMEL, SELEN
LSV ALEIN TR OREEEORROREEMREEIEL> TS

BN -NABZXRETHAHOEER (P13 VE) *

B -HAOREBIEET

75 ) 14 B MmO - B4R
(The Commission for Regulation of Utilities : CRU)
. g 5 R A %2 23k
HAE EEEE 3,%[;?)] Tl AR 2D HE R RIS
. REERE
v
\ BATG- HATE
HAEFEEE . =
/INTE
I1EIA —
- SN
5’(‘&\/1 A\J :l: 2l
> INFE
Ab 2 FHOR AR
VI XE (725U -EADFE)  +1 s : electronic Irish Statute Book RUICRUDABIHEH A
AZgix SEOZEEAERD FAEIA FEEEEE -V U1ERL
I1EVR i e g T 2 BEOH AR LGB CEBENHIBORE LIS
o AAEEEEE (Eirgrid) BLOIC, RBEEECTROMERERTZLSERBOIT
(Gas Networks Ireland*3) 0z
e e mp e e e i e 2 3 EEH BETHBEviatt DF R4t
HARE FTREEOLEERRR ACE RROREEAERS *4 74 )LV FTIL, Day-ahead electricity market. Intraday
FIIR . . FAt IR Sl electricity market. Balancing market, Capacity market?'
» o ARETREERE > IEEBEESS BEINTNS
(ESB Networks)
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1LY ARFEL, BHBRPIRMTNENERIIFHRSFERHFEZICATAL, CRULHE
e OARICEDETEHEHRE, KINHE, RIZH. WHEEHOB R TEEEITS

1A HEBEBRENTMWEIYKZEVIRTOREERE (IMWLLTOREHZEBIZCRUANDSIIEYAFFET R
PUE T frEN3)

RERE EREE R €]
O TMWLL _E5MW R 35
SMWLL_E 15MWKS 55
B REX I_U)?L_nx.fl'—m‘ﬁﬂ]fiﬁé A i
S48 TrERTIES 15MWLL _E40MW K i 100
BHEEZ0 “EEA E%@:iﬂ%b\‘;ﬁ@-@%é:tﬁ 7;;%;47‘ A0MWIA £ 50MW K it 200
AES NCREE: 50MWLL_E 100MW 3k i 400
| $¥%O)B’Zfﬁﬂ’\]ﬁ‘éj}\’3%§%ﬁ’éﬁ 100MWLL_E200MWE i 1,330
=
ERLE 200MWLL_E 500MW 3R it 3,320
500MWLL _E 3,980
CRUICLD EIEME., BiTE. IRIEE., MBEEO4D0E R CEERZIT)
EBE XBEEEECEIZEFEMBERIIAAIN TG

*1 HFT : CRU, Guidance Notes Applying for a Licence to Generate Electricity. 2022558 https://www.cru.ie/wp-content/uploads/2022/05/Guidance-Notes-

Licence-to-Generate-May-2022.pdf
Q2 BEFEQIH. BE2EDDREE, SHSEMOITH T E- NS FA-TOVIINI7A4F VA -Fvvy1J0-- REFRBAEEREOZEOE AR H
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CRUI, 5S0MWEL EDFERBI R BRI ORBERXRE(CHLBFEOMHHHREZ
BT, ZO0PTREREORAHVAIFBVWERE LU TI, MBRROWEC
[TZEHEFOEMHR EEFFEBICRBMAITTNS

B REEEEEN’REBELEEHAEITZEEICIE. TSONIFEFILBTISRALRFNIEE S,

m LHL. 5%Ee%%%d)ﬁﬁ%bs,ﬂlwto'c(;t3¢ﬁwﬁ‘ﬁwi%%uh“ﬁbnaL\ﬂﬁ%’l‘in\m Z0HE. AR EXRIBORER
(LSO TR LR EPENMRICHEESZ BN HBIEND, UZ?%&%%D&L'CHZL?%%,R@ﬂii’E% BEEHIERR
FFTNB,

BISIRE (BE) BIERE (RES)
MR || SOMWLLEORREEBRIESOBRE | | oy PIEHSEHILLER
> SELFTCOMBIRRICETZE T ZAXY
MERTEL. CRUNEREREI S > CRUNT 205 8HEHET3
> HETEAAY NI FROBES540 . Y B IR (DI BRI A Y (T T B
g CHBHER (B REZHOYATLY- BIRBEICRT 0. B RO%ECHA
gl ' AZH DS LR ) FrEtE. 91551V NAWARY
CEIEIMER (] AR5 PEUADRHER  REEEENT SR Y LT 315
ZONENER) o FEEOEHEZENSE, LRSASICESTELBN
CEENER (B BEEHL) BINAERATS
» CRUADERE J4- Ty MES e T e

*1 HPT : CRU, Security of Supply:Generator Financial Reporting Obligations Decision, 202252 A | https://staging-
cruie.kinsta.cloud/document_group/security-of-supply-generator-financial-reporting-obligations/

*2 Demonstrable, Material and Imminent Likelihood of ClosureME&, HEXIEORIHEA . EEMICEE CELETHIRRETHIILERT

*3 Local Reserve Services ArrangementDi&, FEEEHEE LTSOMOO- NI RFLEY-LAICE T 52K
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RIEREMOMWZBZISINARERIERUHAEBHIE (CHP) FiElE. EREHOD
90% C. FE H M OEFE G ICHELR BB ORISR IoNTVS

XFER RIEARENMOMWERBABHARBRBRUORAEE (CHP) K

B EREIDI0%TTFREICTRT BHDEGELCHELEE, REREPTHERTS

REBEOREBFEFEFOBHANFELWD, F=F(CENEILETED

B Eirglid[ 3 RFBCHTLTR2EIDFEGLEERIT BN TE, AEBELORBICEEENTHLL
BRETYYIV-U-EAERDOFTEINEND

R N Nepe i m P

@EE'T% AN = E%}LL$K E| ;tf(
12,630k U _EOBREIN RIAFTN B R BB 5H A
FRI2,630FEARTFHOBTREN RIAFNEHKE R 3HE
CHPEE 1THFE

LUF D2 -RAICDWT, FieAEOEREFZIREINEIN. 2021 ELIEEETMEHBN TS
f-_ig/g) m FE7JU5-5- (DSU aggregator) HEELTWRHKEX RN, B4 TE1OMWEY/NEIER
% At THHEDD, BsTHEHELTIOMWERBZTWRIHE

B RFECEEINTVEVEREELH

*1 HPT : CER. Secondary Fuel Obligations on Licensed Generation Capacity in the Republic of Ireland (Decision Paper). 2009518 . https://www.cru.ie/wp-
content/uploads/2009/07/cer09001.pdf
2 —RICEBH E’MEESNTNS
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CRUIE, TSOMSHBINIERBERBFRICE DS, ENWREMRBCFRSIEMBED
DEMUERFTIL. DEFHNILEMORERTEFEHRTD

BEALICEY T L E=TE

BNEERHEIIRD &Y e BMORBAS DR
ENEEDHE o IRNF-HRCFEPTIIR PR
NRIAY DR

CRU

EROBRESONTFTRE FESNIHE
RIS T BT D EBICFAT S EEE

v

2EFICATER
1FRER
(BERIBERDEHIRE) [TSONERIER]

== AP

« FEROFBELAI

TSO e - MEDENMRER=

s XBMORTFICETEME PKE
o E-UFEADXTIG

s RERETEANDIMIL

*1 HFT © electronic Irish Statute Book . S.I. No. 60/2005 - European Communities (Internal Market in Electricity) Regulations 2005, 20055
https://www.irishstatutebook.ie/eli/2005/si/60/made/en/print#partx-article28

113


https://www.irishstatutebook.ie/eli/2005/si/60/made/en/print#partx-article28

CRUBRESEEZHICHLT,. EHE

ERfROEFREERNELEZR

KRR ETSERVAIDERE B LM BHRERBERLTNS

KARIDRELR Y,

#5361 - ARV $E A EL ES B4 HEITRS A
_ BIE-BE RALRS
ﬁﬁ‘[;;t%ﬁ?_’;gr « BN ADTYNDPED (8. Bi=- TRILE—
Network © A M TSORFHENZBRICE IS 10EMORXEVATLD | | RRAEER)
Develo: - RRBIOGENR | | BHEEHELREL. CRUNENETET . Requlation (1)
evelop;me*nzt LA R egulation H
Plan) & 20004
N Ny S T N [~ 2 (AR CER (38. CRU)
= _ \ A 53 ik 1V TIOMWLL LR ERELITFONAREBEEEEICFHER
A add8) | TAMETEROR | | okt stny, —EEOMMERERATSCLE | | Decision (RE)
Lkl TR %ﬁj‘(jéo 2009$
%E:
5 » SOMWIL e SR B SRR &S DB L E (I L, Bt
e ST e () A BHER BENER EENEREEELLMBE | CRU
ﬁﬁﬁiﬁﬁ,‘%ﬁi R BREY AT OIE EEEH I3, Decision (GRXE)
SRR - FEHREOUATRE N EESNEEEE G, 5L | | 2004
T 6HABILHBREET,
TSOlE (%) [CRIBEHELZOMBHOLEMGAE| | BIE BF RAERE
O LBCRUAD SNBAEHEICEL T, CRUAERI B EITS, aégj'g;é 1?-;5;)1”*—'
e g BARERBOER | | (1) BRATYR EROBELAL, BEORMER |
RE. XEEORTICETZREPKE, -2 | | Regulation (FRA)
REANDMIL, RERETEADX I 20054

*1 AR : electronic Irish Statute Book & '\CRUMD N BB &£ (C M-V UERK

*2 FRMNAKDEWIEATHY, ENTSO-EQMBENHER TERLTND

114




AAICEALTIE, CRUAEILANIVOREEY AT LARFEEHE Y, IRV -tF1YT (2
§37993VT5VFEELTNS

A - B HH A

EL:)

B=

i - el TR

TSOIZKBCRUAD
TDP (Transmission
Development

o BRIMARDTYNDPED
e S ke X il
s FREBEHIARE

TSOFF RSN ZTHAGICEDE, 10EM DT A#x - FTJR
VAT LAORFEETEEREL. CRUNENETHEY 2.

BE Bt AAERE
(R, Bl TrILF—

RARERE)

Regulation (F881)

Plan) 12H AR DHELR 0156
2
_ CER (3. CRU)
CRU{L—(kél_UK —H— » V—y =N ZIN - —+—

. S i S ZEDECC (IRNF-—UREBIE) CH(C, RE, 71 il = ¢ 5~
reland Joint | | RELFANIYERO | Sy rmonane R0y BB ER0RE | | GO SRV
Preventive Action HNAZ2RE 51F-T\3 T3
PlanJO)%E ° 2014_/EE

- ) CER (3. CRU)
CRUL&S National | 7 O 2| | VAITERAI NS EELMEEEL. BERER | | EURAICEIT Y3y

7XiH A A | — 3 + = =~
Plan | (& ZRpE NOHAFYRT (I T B FHEEERETL TS, 7’71:£E

20
_ : CER (3R. CRU)

CRUIZ& B[ National o b sept E AL — N,
Gas Supply stmpl gy | DLPTRORRFEIRELEIOLEUS BN | eumaicaIrovay
Emergency Plan|®| | IELT5E DX IGE XA R TRIIRE T T35V

RE

%o

20144

*1 AR : electronic Irish Statute Book & *CRUD N BB R E £ M-V I/ERL
*2 BRINADERY A THY . ENTSO-EQIBEENERTERLTNS
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¥ ENRBRORZEERAEEELXIEO>TVS

BENEXEI5RHFOHEERE (k1Y) *
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*1 AT : Energy Industry Act, Energy Security Act& U
BNetzAD R FEEHREEC M-V ITERK

*2 Market master data (MaStR) (CE#%

3 FFE DM A TEEEITIHERINBUTH AR

A RFTEDMATEEZITOIREEEE QRN M BUT
R - B4R

*5 Default supplierld, 22 EZFHFLBVMEERERICRES
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FAYTIE, REIEEES (BMWK, BNetzA) HNEEFICHUTEEDEIDZITV., BF

XEPRBOREERAZRFFEEO>TNS

NAEESITBHEIOEER (K1) *

HAEE-HHORE - B1R, R2RFICHETEHAOE

il E SO - B
(BMWK, BNetzA)
A A
TEEORES. | HEEORT - BR
cEERZEO  mgion® e
B3 T EIRETS !
NAITEEEE [« A5
T
G RROREEHES
—3  AAEXEEE > HAEGEEESE
BIXEZE DA NIV TEE|
ey
DR TEE AR *1 WA Energy Industry Act, Energy Security Act, Federal Mining Act
ST R i R UBNetzAQABE AR bV HER
Acia DA > HARCHS & 2 BEDQMATEEZITIGERIMNBENIM Y RZH 5
*3 Market master data (MaStR) (ZE &%
*4 Federal Mining ActiCEZESWTNBURH 1LY A% H 5
. J— *5 KZFEHAICEITTITFEER (80%@1081H. 90%@1181H. 40%
FEREDEZNEITERC @2A18)
= =
NFEREDAGE *6 Default supplierld, 2R EEFLELEWVEERERICRRINAM. 1A%

A 4

NANFTEEE
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fEELAIICIS U T EERICERERTF- LD RESN., &

NADFZEPE LR S FORICEIT

LA FEHE FEH M

BEEIPTSOLEHEL T,

X

B RANCKFERLERT RN FRIN,
BUBRBEHRIEFERIFELRN

= -+ Emergency level EFBEAT B RENROBERICHT AN

fERRICELEN B E (LA ATEBAL.

=5

=F

B BNetzANMEAGFAZEZ B\, TSOLE
ELTHADEE %175

BEEOFERICE. BEPCEST
% (—HEE. MR LD RTE

R, REHF)

B EELHIGRNSOHARIGELE

iR : Alert level B REICOEZIEECEVETELAIL
Federal Ministry | | m BB RREFLLZFEELCSVEE &
for Economic

Affairs and
Climate Action
(BMWK) B EELRHGENSOA ARG
{E : Early warning level B RHCOREZEVETELAL

BEEIRFLISGEVER. F

B BMWKICEHE BT - LERAL. 1
ATBE LTS COARRERTE
BERIS

W 202243 A [CEarly warning level, 6
AlCAlert level (£EBICHIEMEITE
HT) HFEEIN TR, BNetzA
H'Gas supply status report (07
JIII-HoDEAE. FFRE. HE
2. %) z2B8E HE (B~
BE) LTW3

*1 AT : Emergency Plan for Gas for the Federal Republic of Germany, EU Regulation N0.994/2010% U'BNetzZAD A B1E R & E I M-V VYIERK
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REABDSIERBOHARFTET, HABTEEEE L Market Area Manager[ZXFUL T,
ZEFECHBAEHATBULANOERIEFEFIS5N TS

NARTREOFRERER (FY) *

XTER EHARKICEHRLTWB L TOA AT B (40h\Fr)
2022/4/30~2025/3/31 (2023/4/1( ZhRAEMEEFF)

AARBEEEQ. AAFEXEOANBE (HWAHFZEEES) 02UV, RELRETELA
WEZERTBI-HDREEEDIRBEEED,

X5/ R T5% B LLIE6/1BF m T10%IEL TR VRIS L TIE, Market Area Manager (TSO) H"EE2 &
ELKBEEBACKIVAELTUTEIIERBZE), FIEHITER, —DAOEBEICEVWT (GazpromDFEHMREL
TWERfE) . Market Area Manager(Z &2 ADETEAEEIN TS,

PETN Tl | o
W | = s 22
sisass
JBX
L 40%
J
I o
5/1 6/1 10/1 11/1 2/1

*1 tHFF : Energy Industry Act, Gas Storage Ordinance&U'Trading Hub Europe DX FE1E#R & E LMV UIER
2 NART R R BB E DFZEEEL R (TR SEA. BN ATREGAADE (RAENGIYYAVAREELSIVEE) ([CHLT EFERENHLZTLEDHZLANI
3 0YTHLOAAENEELBEWNG S, RELGITRLANZELZTOIEELORBEERENS
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FERCTIZ. EIA, NERCWSO%O)’I‘*#&(:ED‘

ERARLTEY, BAFTROU-BARAINIHIBOBERFHARSINTNS

M FERCTIL, EIA*2, NERC*PISOED!

& BA-NAOF/HRBELICEIFTBLR-F

FWCEDE, BEF, XFOEN - AARRBPHISMEFOFAIEIT LK~

;k (Energy Market and Reliability Assessment) Z23F&LTL\3,

B NERCT(L. dbKOBHIFICBIZEEE, KENPC10FERIOERICHITE. BHOEFEMEEEM (Reliability

Assessment) ZERELTL\E*4,

— NERCICE&BALAKDE#IFICHIT 2022 FEZDE N HHR T -

B : Highrisk
. Elevated risk

B WECCHER
KAEBOARR. LA

EDYRTICKYHEE
TROENNHS
|
| 7_':\:'U'X’J‘|‘l WECC ~
FEOLHSITRLE (/M

FIC&Y, FEN R
[CEEZENIHS

WECC
SRSG

MRO

Saskpower

| / nan', REREOEMICLY
XIS AT BED RoAH

\ m MISO EAX
2021 FENBCDRERE.
FliEHDIET DR, B
EBRCFRHADRENE
Ca3ZANHH W

o

Texas RE~

ERCOT

B Saskatchewan M (hF4%)
E-URBEBEEDEMN’RAE

7

| Southwest Power Pool BN
FIAKGIOZEEICKY AN FREBEOH
AMETIBENLHS

*1 AT * FERC, 2022 Summer Energy Market and Reliability Assessment, 202258 198 https://www.ferc.gov/media/presentation-summer-assessment-2022
*3 NERC (North American Electric Reliability Corporation) : dtXBEHEBEERZS
*4 P ¢ NERC, Reliability Assessments, 202288 A B%. https://www.nerc.com/pa/RAPA/ra/Pages/default.aspx

*2 EIA (Energy Information Administration)

*5 WECC (Western Electricity Coordinating Council)
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*1 HFT ¢ FERC, 2022 Summer Energy Market and Reliability Assessment, 2022458 198 https://www.ferc.gov/media/presentation-summer-assessment-2022

*2 HFT : NERC, 2022 Summer Reliability Assessment, 20225F5H | https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC SRA 2022.pdf

*3 50/50YFVADOVTE, $3Y-AVICBIZFRENFRE LKL T LEE S, FEFETEZAIEENZNZN50%ERE LISHETOFARER THY. 90/10YFUAIZDNTIL,
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*1 HFT : FERC, 2022 Summer Energy Market and Reliability Assessment, 202258 19H. https://www.ferc.gov/media/report-summer-assessment-2022
*2 Bcfd (Billion cubic feet per day) : 1H#®7YU10832AJ1—b
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*1 HFT © National Grid. Gas Winter Outlook 2021/2022. https://www.nationalgrid.com/gas-transmission/document/137156/download
QR EBEZ(DO\WTBRZBLAKOT-IEATHERIAEINTNS

3 AROEEPEEERVERERNOREES

126



https://www.nationalgrid.com/gas-transmission/document/137156/download

RETE, BY-YORE - KOFER -REMOFEZSFULE. 713V F-ERM
ANDEHE., HAFTBOREEZZERLULLT, REAOHAREDFAEEEHLTWS

NABEDEE BHAE

BEISOIRIF—HEEKET 5. ADRUROBOEIRSH. Ofcom’s

o \o o Communications Market Reportsh6DERDBE1FH. RE (IT7]
REONATE ||y paBBAEEEA YTy LTRNT. B4 BYFUARVBEN
L&Y REDNAFZEEDFAEZE LTS,

RN @A, BHMAE, T35 FEBROBPL- MY TOMEED

y-y (13) &0 RKOFEEFRDEE || BIHIRSHE. i@f(D'f‘/?"yh'l%#&&()“ﬁ]%‘%%@%é%i%‘/f‘yhtL’éﬂ%L\
| (RBAERE) || T R24AYTEIY- (BE, TH. AR KTIE) OFEEFAzEH

NAZEF A% )
%‘:Hj LT%E‘[’?’% bt_fﬁx (=) n-l_g_é
IZE:ZI HREREEAEZBERUVFIE BRERGEOREEZBELRVFH
REFFORE (N jjﬁ'%g%/,ﬁlji'_gx DROAE - ﬁﬂ%%’f/jj rLT, SaEBIESY-

FAI5Y R B ADE SRR ) EAVT HZARNEEBFHROBHOFEEZEHLEE, REROTE
HE BRI HERADE FHfEZEHI 2,

EFHEEHTS \]

o 10EXDTIIVIIEOHARY N I-IFFETE (Network

HEEOHAERE (&5 PN it Development Plan) ZE(C, 715V FAQEHEZE TS,

*1 HPT : National Grid. FES Modelling Method. 202158 A . https://www.nationalgrideso.com/electricity-transmission/document/199916/download
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*1 AT : BNetzA. Gas supply report, 6 B29H &, https://www.bundesnetzagentur.de/EN/Areas/Energy/Companies/SecurityOfSupply/GasSupply/start.html
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