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Current Reserve Market Architecture Proposed Reserve Market Architecture
Day-Ahead Real-Time
Day-Ahead Real-Time Products Products
Products Products

Day-Ahead Real-Time
Synchronized Scheduling Reserve m 30-Minute Reserve

Day-Ahead flesanes Primary Primary

Scheduling Reserve m Primary Reserves m Reserves
Reserves Synchronized Synchronized

Reservesm Reserves

ORDCs and Offer Price Caps will be consistent between DA & RT for each product
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Reserve Services and the Reserve Products that can satisfy the requirements: *PJMU)ﬁEﬁ Bﬁtﬂ!gl Bﬁ@iﬂﬂﬁﬂﬂﬁ’e
Reserve Services .
30-Minute
Each service carries a reserve -
requirement and has an ORDC Reserves 10~302 D /30'M|nUte Reserves \
: /Primary Reserves N
1~109 58D Primary Secondary
‘ Reserves 1~ 1093 ftED Reserves (SecR) S h ized
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Synch Non-Synch
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Scheduling Reserve
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Secondary Reserves X5
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Balancing Settlement

BIENSOMEBREL. UTILIA LATHRE
Quantity deviations from day-ahead are settled in real-time

We do this today for energy and will apply the same concept for all reserves
IxRIF— (KkWh) (U TEBECITOTHED. & TDReservelcEUI T MEER
Awards for Synchronized and Non-Synchronized Reserve cannot occur simultaneously

Secondary Reserves reflect the portion of 30-minute reserves that occurs between 10 and
30 minutes
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A PIB{E  RTfS . BIEMEE  RT{@E A PIBMiitE  RTIEE AIE{fit&  RTi4&
=$20 =$22 =420 =$20 =$22 » =$20 =$10
200Mw  20oMW 200MW 200MW 200MW
MED MED ) R oomv
@i Sl St Bl '-
200%20 (205-200) 200%20 (205-200) 200x20 (100-200) 200%20 (100-200)
=4,000 x22=110 =4,000 x10=50 =4,000 x22=-2,200 =4,000 x10=-1,000
4,000+110=$4,110 4,000+50=$4,050 4,000-2,200=$1,800 4,000-1,000=$3,000
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GEEDES D
A. Power Balance Constraint : OFB#aNFVA (KWhFBHRNSTR)
B. Transmission Constraints : @XEEFEHIH
C. Resource Capacity Constraints : UYY—ARTOBEHI# n
1. Resource’s Economic Maximum Constraint Limit
: KWheAKW (EIF) OEHDERIBEBEEUALRIHI
2. Resource’s Economic Minimum Constraint Limit BUY—2BERIC
: KWhEAKW (T i) OEFHRIERDL EERDHIR L L
(B2 -HHZEIE)
3. Resource’s Reserve Capability Constraints
: AKWHIFEEEDN RampRate ((HHZE(LE) 2EREULEMPIERDHIH
D. Resource’s Ramp Rate Constraints : UY—ZADHHZE(LEHIF
E. Reserve Requirement Constraints : @iREHHER (AKWHBRNFVR) &5

@ ﬁ;ﬁm*ﬁ?ﬁg?ﬁﬁﬂ?ﬂ HAT) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (2022&€6H1H) &H&(C/ER
occro e ission Operators JAPAN https://www.pjm.com/-/media/markets-ops/energy/real-time/real-time-energy-and-ancillary-service-co-optimization-formulation.ashx
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1. Synchronized Reserve Requirement Constraints

For RTO reserve requirement:

TU7 LGOI

Z SR_MW (i) = RTO_SR_Reserve_Requirement ;for Vi € nno.of resources;

10 BAICENT &,

i=1
REERINTVS sub-zoneDHl#)3
= fu mE EE EE S S D EE EE EE SE D D EE EE SE SR EE EE EE EE S S S s . 1
Fifn(SR) DBl I For each sub-zone z:
|
I n
| SR_MW (i) = Subzone_SR_Reserve_Requirement ;forV i € nno.of resources,n :
i=1
l £ subzong 7. |
2. Primary Reserve Requirement Constraints N
i RTOPT" ) Rq - S sub-zoneMHIHITL (45 B
or rimary Reserve Requirement:
103 NGB TES ! ;

B 5 (SR, NSR) D&l n _
Z SR_MW (i) + NSR_MW (i) = RTO_NSR_Reserve_Requirement ;for Vi
i=1

€ nno.of resources;

3. 30-minute Reserve Requirement Constraints . .
q X sub-zoneDHIFITFEIE
The RTO 30-minute Reserve Requirement is calculated as:
303 AICIHEITED .
=
£fEm(SR, NSR, Z SR_MW (i) + NSR_MW (i) + SecR_MW (i) = RTO_SecR_Reserve_Requirement ;forV i
SecR)DHI# —
€ nno.of resources;
@ %ﬁmiﬁﬁﬁg?ﬁﬁﬂ?ﬂ HAT) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (2022&€6H1H) %H&(/ER
Transmission Operators, JAPAN https://www.pjm.com/-/media/markets-ops/energy/real-time/real-time-energy-and-ancillary-service-co-optimization-formulation.ashx
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Balancing Settlement

BIENSOMEBREL. UTILIA LATHRE
Quantity deviations from day-ahead are settled in real-time

We do this today for energy and will apply the same concept for all reserves
IxRIF— (KkWh) (U TEBECITOTHED. & TDReservelcEUI T MEER
Awards for Synchronized and Non-Synchronized Reserve cannot occur simultaneously

Secondary Reserves reflect the portion of 30-minute reserves that occurs between 10 and
30 minutes
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KPIMDIRegulation (XL T VY—ZADNTA—Y>R (ISEIEE) 2" HEPIHER"CRIRSED1>>
T17:%5t (AT ANTA-YDRERETIEWD, ) HMBAZINTWVS,

BANIICE. £9. UY-ADINTA-Y A&, Performance Score (0.0000~1.0000) ¢UT. FROESD
BEIND,

» Performance Score = 1/3 Accuracy + 1/3 Delay + 1/3 Precision

v’ Accuracy . IEfEE (BEEREYY - RSEIOREERM)
v’ Delay : BFEEE (FIAEHE S e B M DELE)
v’ Precision raE (HEERIEEDY - RIGEMEDERE)

TD1&. EE SN zPerformance Scoret»ZDMOIRAMBHREZFZHWVT, VY -ADIRX M THhdRankz
BEL. DRankDELY (DX RDIEW) UY-ZIWMS"FITE"S 2 HEHEROTLB,

» Rank = Adjusted Capability Offer Cost
+ Adjusted Performance Offer Cost
+ Adjusted Lost Opportunity Cost

v JY—-XMOPerformance Scoreld. RankZziEpk 9 32 A NEER DD EHFAAHAETNTHD,
Performance Scoreh&IFNIEEWNEEIRALN (MW TIFRank) MECRBETERERO>TLVR,

@ L

0OCCTO

ssssssssssssssssssssssssss




(%) Performance Based Regulation(2,/8)

42

0OCCTO

AP

* The degree of

relationship
between control
signal and
regulating unit’s
response

e

J/

* The time delay
between control
signal and point
of highest
correlation from
Accuracy

Performance Score

1/3 Precision

*The
instantaneous
error between
the control
signal and the
regulating unit's
response

\ J/

» Performance score equations are used on a 10-second interval basis
» Each component of performance score is averaged for the hour for overall performance score

www.pjm.com | Public

RO TR

ion for
Transmission Opé'ralors..lAPAN

HAT) PIM, “Performance Score Overview”
https://www.pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220920/item-04---performance-score-overview.ashx

(20224F9H208) LIk

Performance

Score

* Evaluates
regulating unit
response in
following the
AGC signal

PJIM©2022
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Accuracy & Delay Calculation Flaw

1/3 Delay
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HFr) PIM, “Performance Score Overview” (202249820H) £k
https://www.pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220920/item-04

---performance-score-overview.ashx
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é/ im Regulation Market Clearing

Rank = Adjusted Capability Offer Cost
+ Adjusted Performance Offer Cost
+ Adjusted Lost Opportunity Cost

* Rank is used by ASO to stack resources in order to determine the least cost set of
resources to meet the requirement:

- RegA and RegD resources are evaluated simultaneously
* Rank price is not financially binding

« The term “adjusted” means factoring in the performance-based regulation measures of
Benefits Factor, Mileage, and Performance Score

www.pjm.com | Public PJM©2022

B IS S AR B HF7) PIM, “Regulation Overview” (202243H220) &£bik#
occTo Transmission Operators, JAPAN https://pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220322/20220322-item-04-regulation-overview-education.ashx
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Capability Offer Cost Example

Bpjm

Adjusted Capability Of fer Cost ($/MW) =

Rank ={Adjusmd Capabiity Offer Oostl' Adjusted Performance Offer Cost + Adjusted Lost Opportunity Cost

Capability Of fer ($/MW)
Benefits Factor « Historic Performance Score

Resource, Offer Type Signal Type Capability Performance Benofits | Performance | Adjusted Capability

Factor | Score | Offer
A Self-Scheduled A $1.00 $0.50 1 0.5 $0.00
B [Self-Scheduled D $2.00 $1.00 18 0.85 $0.00
Cc Economic A $0.00 $0.00 3 0.6 $0.00
D Economic D $0.00 $0.00 2 0.9 $0.00
E Economic A $5.00 $0.50 1 0.75 5/(1°0.75) = $6.67
F Economic D $1.00 $0.26 1.5 08 1/(1.5%0.8) = $0.83

Performance Offer Cost Example
Rank = Adjusted Capability Offer Cost O{Mjusled Performance Offer Cost } Adjusted Lost Opportunity Cost

Apim

Adjusted Performance Of fer Cost ($/MW)
Performance Of fer ($/A MW) « Mileage of Of fered Resource Signal Type (A MW /MW)

Benefits Factor + Historic Performance Score

Resource  Offer Type  Signal Type Capability Performance B::;gs "'SW""“:“" Mieage Adjusted Perf Offer
[ R ' sas;'u.a | A |sw0| sos0 | 1 | o5 | 5 | $0.00
B | o | D | s200 | si0 | 18 | oss | 15 | $0.00
C | Economic A | 5000 | 000 1 06 5 $0.00
D | Economic b |s000| so00 | 2 | o9 | 15 | $0.00
€ | Economc | A | 5500 | $080 | 1 | o1 | 5 | ©ossHrors)=soer |
F | Economc = D | $100 | $025 | 15 | 08 | 15 | '15)(1508)=5313 |

Historic mileage is used for clearing, actual mileage is used for pricing

Adjusted Lost Opportunity Cost Example

Rank = Adjusted Capability Offer Cost + Adjusted Performance Offer Cost +{Adjusted Lost Opportunity Cost

Bpjm

[ [LMP-McC|
Adjusted ReglLOC = J !
Resource BFactor x Resource Historical Performance Score ]

where MC is the price of Reg set point on the RegLOC schedule

Resource| OfterType | 9001 | RIS | oSl [Mieoge Aot Lol o ormance Ofer | Adisted LOC
A 'Scf;';‘ | A 1 os | s | s0 | $0.00 | 5000
8 ‘Sdndsf:;lad. D 18 | oss |15 | s000 | $0.00 | 5000
¢ | Economic | A 1 06 5 $0.00 $0.00 $10.00
D | Econome| D 2 | o9 | 15| so00 | $0.00 | so00
€ | Eomomic| A 1 | om | s | seer | $0.67 | s200
F | o 5 | o8 | 15| sos | $3.13 | s000

Economic

WALSE R AR

HFr) PIM, “Regulation Overview”

ization for Ci gional Ct
Transmission Operators,JAPAN

Rank Example

y Offer Cost + Adjusted Performance Offer Cost + Adjusted Lost Opportunity Cost

BHpim

Rank = Adjusted Cap

Example requirement = 90 MW

Signal Adjusted Adjusted Adjusted Effective = Cleared

Resource| OfferType | “1vog | Capabiiity Offer | Pedformance Offer! LOC | 2™ | OfferMW | MW
C |Economc| A | s000 | s000 | sw000 |s1o00] 20 | o
I E | Economic | A $6.67 $067 $200 5934 20 10
F | Economc | D 5083 $3.13 $000 |$396 20 20
A Pbsorst A $0.00 $0.00 $0.00 :so.oo: 20 20
B | s .s“'l'l g | D | $0.00 . $0.00 [ $0.00 . $0.00 | 20 20
D | Economic | D $0.00 $0.00 $000 |$000 20 20

(20224E3H228) &hik#r

ocero : o https://pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220322/20220322-item-04-regulation-overview-education.ashx
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Ffz. Performance ScoreldfIEDHRHT . “fBEH"(CEFHEEZS5 X35,

“FRE"E FMEVY - A0F SR MES LTSEMEBE IS U TITON, ENENTROEEDEEINS.

» Capability Credit = Five minute-integrated Raw Regulation MW
(BEEMHEFRMIE) * Five minute Performance Score
* Five minute Regulation Market Capability Clearing Price / 12

» Performance Credit = Five minute-integrated Raw Regulation MW
(CENMTE) * Five minute Performance Score
* Mileage Ratio
* Five minute Regulation Market Performance Clearing Price / 12

ERoeHD. SEMERMED LIS BYMI{E(EZPerformance Scorell &> THIEENS (Performance
Scoreh' @ ITNEEXHEZESND) (THEAHEROITUS,

CCFCORBZIEFZDE. RPIMICBIFD)I\ANTA—N D AEETDAX—DF TFRDESDEZEZSND.

<KPIMO)\ANTA—=X D AEEZETDA A= >

Ok

0OCCTO

III%I‘JE"}\O_ |\

| Performance ScoreZns | RankO#ERICEDE
! Rankz& i HESESFEANE
DY —-XDICENEIELD
Perfomance Scorex &, “fFBE"/)\—b
Performance ScoreEh's Capability Credit& LU
> Capability Credit&&Uf » Performance Credit%
Performance Creditz&H HECHEER
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20Im Regulation Settlements

4

Capability Credit = Five minute-integrated Raw Regulation MW * Five minute Performance Score *
Five minute Regulation Market Capability Clearing Price (RMCCP) / 12

Performance Credit = Five minute-integrated Raw Regulation MW * Five minute
Performance Score * Mileage Ratio * Five minute Regulation Market Performance Clearing
Price (RMPCP) /12

Five minute performance score must be above 0.25 to receive compensation
RegA Mileage
RegA Mileage

RegD Mileage
RegA Mileage

Mileage Ratio is for a Reg D resource and =1foraReg A
resource

Manual 28 Section 4 has more details on Regulation Accounting

www.pjm.com | Public PJM©2022
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BAE 1 = A LSRR

PJM : SAEDHEERDIRN — Regulation —

® KEPJIMTIE, 20005FAHBELDT >3- -EAMBEEA LTSN, 20125108 LD, BB H RS
ﬂiﬁ'JU)—Zﬂ)%B]EEIﬁ‘éﬁiUTJﬂ—?}Z (BrfEEMS) (U TERENESZ3AS, Performance Based Regulation
PBR) %Fia.

® Regulation®FERE (MW) (&, 2011ENS2016FEETORIC, ¥941%iHA . 52, PBROBAXIRIC, FAZEBHASE
UEIRL TWV3.

PBREIEERegulationDERITIRESOHERE (8418~128)
n ity EE wwIASTa-)L CAERERS)
90 PBRi# A

2011 2012 201210 2013 2014 2015 2016

HFF) Monitoring Analytics, 2016 State of the Market Report for PIM Appendix (2017)#4&UMonitoring Analytics, 2015 State of the Market Report
for PIM Appendix (2016) &D=FESHFAAIEN

132
B IS S AR B HAT) BKEEORAAAENISICETZHAACONT (201857819H) L0k
Transmission Operalors.JAPAN https://www.occto.or.jp/iinkai/chouseiryoku/files/jukyuchousei kaigaicyousa houkokusyo.pdf



https://www.occto.or.jp/iinkai/chouseiryoku/files/jukyuchousei_kaigaicyousa_houkokusyo.pdf

@ BAL B R A
p i i
occTo Trans'r:i's(s:ion Opé'(alors.:APAN of

REEBOED S (55)

49



FREEBOEDTTAA—> 50

B IREEBOEDTTEL T RERIESCUC- SCEDOSWIZRAVWTELEINER (RR&EELL T—RISKED
BERR) (L. ?Eyﬂl@ﬁ’f%’ﬁﬁ@%Z?’i’iE’“iZ'C B FUACEF B HIBMARDTIIELRST1UT A1,
BRENCENNRNEROHHIE (Uplift) F25HAl- EEBAREEL TLKZEEL TV,

_________________________________

[({REEBDEDHTTA A—T] - AKWADDBEOBEEBRAA-S]
' 100 |
I gQ .- JE. B S— - : —
! : [ZA]
: s OmhisMtgDF14E
_en RS ! OISR ORST(UT(
E %ﬁgﬁ 20 e e ; OUpliftnZE =
F—H5 - !
\\ 1M 2M 38 4M 58 =,”
AKRWBIDR(E === === m s mmm o s oo -
i ERIRETE )
h—h—.—-—- :|: _ [EB']-]
E— T R e | |
Three—Par?[%ﬁ&O) ) 70 - je—— N - LY PorY L PIO== =
s@fstaEnsyy | LY I T M=
(SCUE-SCED) H_ﬁzﬂgjj ________ | 1. Ly [*B_E,z]
OmhizfMigDIEE
N / B OMBHTEORT ()51
K B o\ 33 4@ s/ ) | OUplifthZE =%

@ L

ssssssssssssssssssssssssss

0OCCTO



(Z23E) MAEALBO BfR M 51

B [[RBETESEDMRIECDOWVTIE, MREEALR—DFEHRT -2V D D, BENRSCUC:- SCEDO>YI%Z AT
BHINHGER (BRSO TvT-EHEDE) (U, B FIAOTISMIEEE I 3ET. MREEALD
BIFIITTC. RIR IR, B (B2E) DihEDHBIFEELTLE,

R : MIIALBOERTE

e [A) BELE -HHAECH (SCUC-SCED) 03w/ EIB) MBEEDSEICLD
THISMIREADSZE | (CDOVWTIE AKBCEZZICHIHDSBI8 (%) . 2 DT
DO TR B ICIREEZITOEEZE ZBN S,

(%) ADOSYITEHENEERSA>FHvTd. BTEHEN3HiS@EORHE THh35H.

& — 7. AlDDVTE. AER (BEEHOETRE. H/KSE(L) PEVAILD
ZE. AkWz BrBEEICEDIZFORMIREEZ h o1 & IT—TITOENHD. BIC
DV TE. VKOO DAIEETE D5 EZ LEBAREEL T ENHBI8. 556331
=230 FUADELENIAENEE SR I REZREDILEEZEZBNS.

® ZOIY. VEFEZZAL—XTEDBLHICH. DFOPRSLRBZANT—HELE—DH
DEAESHEDN, AlcdBABOIVIDNAINAX (EARHFTHEIFHEHE) €
NICESB=FIRELL, BICLFHIBMBESFADHZEDNT (LIS R.LERD
Kjif) ZAMFTHICRMEIS LT, IR - BRSEDHBIELLEL.

<AA=I>

R—2ERBAZHEL

B—0OFEHE e Three-Part|& RO
F-H% P BLstEOSYs
(SCUC-SCED)

A) BRES-HHEESD (SCUC-SCED) Ov7
RENRRBESTEOSVIZNAINAX

FEFALAT
THE

B) WiEHEDHECLSHRMHESAOHE
BN LRBL B0y e BRI BRA
ST T RS FIAOTISME L Bt 5

HPT) E1ERTHISOENSEFICEI 3185 (2023F8H3H) ERSLDIRE
https://www.meti.go.jp/shingikai/energy environment/doji_shijo kento/pdf/001 05 00.pdf



https://www.meti.go.jp/shingikai/energy_environment/doji_shijo_kento/pdf/001_05_00.pdf

SEFET —IOBE

52

B LEERT-HCOVTIE. FREEA (O>YISMEEE) LRIBROT —9% %[,
B FiGg0Em (EEE-RI74)7¢) ZIBEOHIC. F£/BI3658 (8,76081FR) O>Z1L— 3> %%k,
B F AERDOVWTIEZNRX . AREROE T &ESL IEEE I (. £9 (IVEKICETE.

% B, LARD O 21L -3 %152EIETE I 5L TE .

SCUCOT —7ERDIRNCBIE T SFfoofe> 2L —Sa &4+

v 3658 (8,7600FfE)
v Fle17%. LFCRAZEE}12%Z (R

EES .
ammou \ Sal IO

&9 EEEER v IREEIR
(ELIRTS1-)L) . ,
BUTIERRETF ONXTFI : fAix. LNG. i

O7KA : #mK-BTKINIK T
v BEELHEIR
OBIXx (RREE)
OBIE#iE (RFHD. —fKHFHF)

SAEEFICOVT, FIIE
i SN RX D TERRETF

EETHADVERK xTsomEBECRY

v BHEZE

OIV7FEEZEDRRY (FRETE)

OIVrEZEZ&fE./— NIECAR
(BEOREL - JHIEEBEDLERTIZD)




(BE) 2EELT —2OE[HEIZHNT(1,/3) 53
B EET-HOVTIE. 2030FtE (FEeRIXINF-EARSTH) OETFEEE (kWh) Zll. 2019FFEED

mEN-J (FE87608HD./— MeT —4) ZHMIEUTUEEL TS, (RAFZEFFI143GW)

0OCCTO

1 dmiE 2 5 112 | 6 BaS

BABE 4,519 12,679 48,536 22,484 4,564 24,660 9,433 4,387 13,776 143156 .
\

BIEHEE 1,995 5441 17,373 7,724 1,736 8,909 3,840 1,602 5,542 55477 [MW]

160000

140000

moRN BE

E 120000 s BE
= 100000 m7HE_FE
-F meEE_FE
Eﬂ 80000 m st BE
B 60000 ARER_RE
m3ER _FE

#0000 ol RS

0

4/1 5/1 5/31 6/30 7/30 8/29 9/28 10/28 11/27 12/27 1/26 2/25 3/26

X J37DVT TUNIVTOBEBANKEVSSICREZZN, 5706 - T —FUNIBOBIR TCOISIREEEROITNS,
BARNREIVORAEE - RIEFEOVTE LOFREZSBENTL\.
B IS S AR B

Transmission Opé'rators..lAPAN




S

5) &

H]

SRy
T

A=

,\DT\_—‘

B POEAEIZHUNT(2,3) 54

B BIRT-ACOVTIE 2030FttE (BoRIRINF-—EARSTE) OBEARIAZE (kW) %Z7tlc. 2019FEE
OEHIH-T (FERI8760EHID.)— RET—4) HMIEL TEELTL\D,

B CNCED BBROB (HAX) MBEXR-ROB (H7/)\) FTIEMZHEFEUARIIN RIEEL RO TS,

NP
pZE_L/R

=l Wa)
HhEh

723N

K
J\A A
JRFH
%K
ark
LNG (MACC)
LNG (ACC)
LNG (CC)
LNG (Conv)
s

gﬁﬁd;&ﬂ@ﬁ‘é‘ﬁiﬁﬂ@ﬂ

i or Ci gional Ct
Transmission Operators,JAPAN

0OCCTO

(MW) B

116,879

17,881
5,701
1,499

23,956
7,906

37,376

26,744

51,964

37,934

20,865

10,328

16,155
6,847

2030EEDBETRIFIF-EARAR

® 2030FEEOBLERJRRINIF—BARE. BETOBANKRPRERREEEZDD. FADHERAR(EICEL
ZRAPROFAREAARE RADTECLD, 3,130BkWhOXRZEIET (BERMEEIET—R) .

® ZD LT, 2030FEDREZNRH 46 %HIRICEIFTE, 65— BROMBRBIEFCEDIBOILLL, TDHE
REZFONRNIRRUZEOTFLHREDEL T, 513,360~ 3,530{8kWhiZ2E (BIRIBAL T
36~38%) OBIXEAZEIET.

® BB, COKER, ERPFryITERC S REFRTRETEIRVLSREMENES . RHACINSOK
RICEBEL, BETRIRIF-OEARNMEXZIBSCE. BELdEH2EET.

Tl

e 103.5~117.6GW
KBS (1,200~1,460) 64GW (749)
B @A 17.9GW (340) 9.2GW (161)
b= A bl 5.7GW (170) 0.8GW (22)
1.4~1.6GW
Hzh 1.5GW (110) (102~113)
48.5~49.3GW
*h 50.7GW (980) (939~981)
6~7GW
JAAIZ 8.0GW (470) (394~490)
RESHE 3,360~3,530{8kWh 2,366~2,515{8kWh

% 2030FEOTFLEIKEMETHY, S5HEUMERAADRFRT —BULRVBEEN DS

XBETYIZKECHII S BROBMBFIBER, BEIRNF-HHOREREBIRPARNS, BA3FTIEHBULT-5FEHA
BAETRLF-AES BERTRLE-AREA AHREHRYNI-ZNSESR (B310) RO 888

30

HF) 2030FEECHFRIRIF—FHROREL (BHEER)
https://www.enecho.meti.go.jp/category/others/basic plan/pdf/20211022 03.pdf

(20214F10H228) £hik#:



https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20211022_03.pdf

(2%E) 2ETHRT —ZDOEHIZONT(3,/3) 55

\

m HRERT

8l 2 Bt R Tedh, EF—A2AVBLFET,
20304FtE (2021&&4,\,-na+ﬁ %QEF ) OJ,UJEERFE(J% I,‘\Ea(m(')b\@tﬂjj B(FI{EL
58 7T CIEEEL TLVB,

B —75. RAREROFETTFEIEICOVTIE. STEINCERMEOER Y0, IRZECEIUEHENMS LSO ANS. FF{EL
BERV GLHBERL) CEEXTITHAZENS. AKRPConviE. /NS=H (100MWELTF) hbRXES=HE
(1000MW) (CBE3ZHRImEENHIMIEICDOVTI(L. s2iE= L_Eﬁ’ﬁﬁzwé\ . TX%ZEf,

BAELH BR(NEEAR(PEE AR (ASEMACC ACC cC Conv(/\&] Conv(hzs{ Conv(A & &
HKEME Coal_S Coal_M |Coal_L MACC ACC CcC Conv_S |Conv_.M |[Conv_L |[Oil

g 2H 23 2 2 25 2 2 2F 2F 2F

JRFE ax AR AR MACC ACC cC Conv Conv Conv pay::]
2iR=(MW) 100 600 1000 500 300 200 100 600 1000 300
xR BN A (BFRE) 8 8 8 4 4 4 8 8 8 8
BRI, —EFEIEUTHBIROEEEF TDY I ( INGSiD)) 8 8 8 4 4 4 8 8 8 8
—B&HEDORAEE)EIE([E]) 1 1 1 2 2 2 1 1 1 1
A IFOFEHNER (%) 40 42 43 57 54 46 44 44 44 37
BAHI(MW) 100 600 1000 500 300 200 100 600 1000 300
=REH I (MW) 50 200 350 150 150 50 50 150 150 100
DSS#cEIE () 1,600,000(4,200,000(6,400,000(1,000,000| 900,000( 800,000 600,000(1,000,000(1,300,000(1,000,000
WSSHCENIE () 2,400,000(6,100,000(9,200,000(1,500,000(1,300,000|1,200,000| 900,000|1,500,000|1,900,000|1,400,000
CSSi2EhE (M) 2,500,000(6,500,000(9,900,000(1,600,000(1,400,000|1,300,000|1,000,000|1,600,000|2,000,000|1,500,000
DSS-WSSHFRE (BFfE) 24 24 24 24 24 24 24 24 24 24
WSS-CSSHFE](BFRE) 60 60 60 60 60 60 60 60 60 60
LFCHRAZE(MW) 5 30 50 25 15 10 5 30 50 15
=IRHEDERE 1 X9)(FH/kWh) 3.87 4.08 3.93 9.69 9.56 12.6 11.74 13.17 15.62 12.64
FE2XDER(H/KWh) 3.2 2.91 2.84 8.07 8.75 9.84 10.81 10.22 9.81 9.39
FEIXDER(H/KWh) 3.3 3 2.89 8.28 8.96 10.31 11.18 10.59 10.14 9.43
FAXDER(H/KWh) 3.09 2.95 8.48 9.16 10.79 10.97 10.48 9.47
SES5XDER(F/KWh) 3.19 3.01 8.69 11.34 10.81
FE6XDER(F/KWh) 3.07 11.14
FE7XDER(H/KWh) 3.13 11.47
F1XD(MW) 50 200 350 150 150 50 50 150 150 100
E2X D (MW) 75 300 458 238 200 100 75 263 292 167
FE3IXD(MW) 100 400 567 325 250 150 100 375 433 233
FEAX 5 (MW) 500 675 413 300 200 488 575 300
ZE5X D (MW) 600 783 500 600 717

FE6X D (MW) 892 858
F7XD(MW) 1000 1000




SE 56

II\\

B D55, MGMSICROFZEIHERNN D MBIERFIEO/ER(CEWTE. BEOCIFM@E (AFIBHR) (C
AT, FERRED BRI, @RI 12y bOIEARIEHR (L] -23h=) Z¥39{bUiEZ Tic. £12yh
ORARBEREZEEL TV,

B O REOVTE. it (BIRECIFERS) (C&>TEE (TR) H'ddflcd. COBDDINSA—H2ZEZIT
FTOtEEHERES. SBREE(CRDESZ5N D,

1>TybT =4 (REIER) 1>TyhT =4 (NBIEER) 1>TybhT =4 (ERI1ZY hDIEFIERR)
hOv)— B _H%Hjjjtdﬂéﬂﬂﬁiéﬁiﬂf P BRIV RDRRYY
(2015538 OCIF{it%) : (SCRME) P CRAEA. RIS
ik : 1.65A/Mcal Y Y0 R =YVl L ERRE O OERIER
FZ 581 Maal | e e . L (@B SEEREO— R BIE)
A8 : 4.518 ' Mcal

\ LI
/

| AT :
l OBKBER[M]=3vEE2[Mcal)] xhOU—E{fH M, Mcal] :
| OZHEEE=860[Mcal/ MWh] x RE et 1 (MWh],/ 2H2E [%] x 100 |

BI1ZYMORRIER T HTE

ssssssssssssssssssssssssss

0OCCTO



TN 2 SCUC - SCEDOS W DI E 57

B HiBMEEFEOERZEDZS (8,7608RIDOSCUCS 21l —>3>%1To1c8h)  BHRASCUCY —ILIFEeFHTT:
SRiftAEEE - BlIFIRAIERTELTORVEDD BEARNBZ XS FRAUERIRELY -V E2tEE, (ERERDH
BEEELCOTU7 TETRLTVWSIe). £EIIVF TIVF JSAANEEEIND)

B C55TRANIKWhEAKWDRIRRE{CIERZTC, &2 FACHITHHEEE (FEMEPRST()T() ©
EUNFRNERO#HE (Uplift) F28TE -5Hlig 5 LN PIEE.

B L2 R G

v ETEHSIE (TU7,s89E, H) v FRES <EE-FTEELE - LTS
v EKEBE (B, IU7 888 v ERRBRE <ZBE

v BIEES %, TU7, 0N7E) v 0 <IBAtKAL < R

v EXRREBE (B2 ERAE,56E) V. FEEHK : EEX107%

— < RFN-BIXFEEBE+NT-HKEEH

vV A BEX2%
< NHEEEH (LFR) +iEKkIEES

N
BRI (MEBRITIF-ERS/IME)

HRESxOZEH (H/KkWh) + k#sExiessE (H/kW-[E)




EHOMRETESE (AKWEEEHE) 58

m BIREE - A (SCUC-SCED) O2wIzERAWCERIE(ILETEZI 5L T KWhEAKWO R EiE G SR
HELHEINS.

B [ HINSHEN TG, BIERARHIHENRUEBERDORIRICHICEFRTIFEREIS IOEDFTEHICHW T,
kWhiBi#&ZRE I BICHIED. AKWDEEBEPERN—JOEIRWIGU T EEORE S ENREN T

> A AKWRNMEBEORFRERAEN-T (FEFHEHERAN-Y) OREMEZkWhHIEMEL T
> EB-1: ANREZEROBRFAEAEN-T FEHEHEAN-D) OmEMEZkWhHIEMEL T
> EB-2 : FARFFREFERCHUT, KPIMEK, Sy ROTSAAZERUIE RS

12/~ QUEBERNMKWhES | .
EUTVE, iigasts

11*‘1--j
10F)| s v —— r —— e

?«
9F|-==mmm -
| Ak
o R D F1t

[
} B j { l.l" . , 5 117)8 \;-‘.".‘
A i » oo | el | EXTTY
i nWART - . 10°% Sl .| ®
100 200 300 P400 SO0 600 ! ' s aiy R =2 E
(Fkw) o= ‘
kKWheLTH O TaZMIE (AKW-T - W EELL) v | 180 Nooas i [ ]
ot c oy ’ 185
,, : e : 8
31 ALKW-I - MEZEMLARVFE (KA A j e '
Al I-Eeus (Y ! N o
g

B 33 AKW-I - ME¥WT 55 (RB-2)

Bt HAT) BANSHEBENTE, BRAETERUBEERAOERCEIEEBRELNS BMoELy (2023F48250) Lotk
nsmission Operators JAPAN https://www.meti.go.jp/shingikai/energy environment/oroshi jukyu kento/pdf/20230425 1.pdf

0OCCTO


https://www.meti.go.jp/shingikai/energy_environment/oroshi_jukyu_kento/pdf/20230425_1.pdf

(%) VxR TTAAR(EB-2) 2o\ T(1,72) 59

B SrROTSARER SELRERECHVT, SIHXOELIEN1EAIZECUIEEOBENBEROEDZEILZ R,

m BRI, TEBRNTOAFERCHIETEIvRITSA G BE (HE) MM 1LEAIEX 0 EREE
DIBINEERD. v RUT5A AIFERNCEBIEESCHBITZRRERER D,

(v ROTIARDES

T BIFEA) v bA—F—H L2 VTV 73, EEOFTREHOSEML L=,
fis (:E) =2 X FoF/MEMBE L LTERBRE IS, ZofEED vy R 774 RS
D, FOHHIZET 5 Mg A2 R,

SU SRRl -, WSO ESIEAY D ML L L 20 BB OO EL % %
=48 (kWh) NSO ZHIFICTST BRI v ROTS4 R JAEEH (AKW) FEREIFICHIETEIvRIT54R
A
A
R 1 BT R 1 BTSN
-, -
Vo wEmA=- |
BREEA= | S | v RTS54R
S ROFSAZ % :
: LSS 0) =T
. WA e } e
BHAIEIER | B EEER :
l
B9 3ERS Ak\)ValeE%

Bt HFR) ER20FEENFREMERREASAESE (ANBIZARHRRVIENAICETIRE) REE (2018428) Lotk
occro em ission Operators, JAPAN https://www.meti.go.jp/meti lib/report/H29FY/000212.pdf



https://www.meti.go.jp/meti_lib/report/H29FY/000212.pdf

(23) VYRUTTAA(ZEB-2) 2o\ T(2,/2)

60

FHOIERCHIZRAEA, BIEHD. BE (HH0) NN LEBMIBR LB HIBINT ZERERS.

ZOlzs. HIZ L ABDERBIFCLOE N TIRTEELL CVWSRFEBANSVERI’HIHZEFE. 2NN
MIEMIRZRES DN FIEEIR (FIEHIERICHIIIRFAERER) (CRBEEFPRSN,

r= = = =1
IAkwl |AkW|
[ p— |

|

AKWHHDTZ8
77 TR &SR

kWh AL A4

0OCCTO

»

4M/kWh 5M/kWh 6FH/kWh 7F/kWh

BALHAE S LR
o ans'moirsgion Opevvalorls,rJAPAN o

AR
1E3AZEE N

B DIENNTZEIR
(FEMIBZRET D
N—SFIREIR)
)
p—
|

Akw |

1 |

= =1
IAkWI

|

AKWHH D8
77 TR T&EdR

4M/kWh 5M/kWh

6

FH/kWh

7H/kWh

kWh A LA




BROMBEERLZE (RERLNDEROERN)

61

B IR ERCHIIIRELEHDERADEIRVNCOVWTEI ORFEREN—TITQFIERN-T IZHAVSD A

MERENTED, LD

LOMABIETR DN

55D LERIREL 2

fTo2EEEn

TULZ,

=4 20uxyBloa )
jd S = (P =V
BRzZE8UEL
ENE— X5
(HRLNER)

cost =2aP + b

AR BT
aP2+bP+c (FH/h) %
AP (MW) T
Z>rzbD

+cost=c/Pminﬁ
SN S S S

~ !
r Soo

ORAREREH-T
(F./MWh)

(F3/MWh)

£-K5
—

‘ | ‘
AR ENOHEIFY

SAELSIPmin (MW)

QFHIERN-T
(FH./MWh)

(FH/MWh)

S

. [ mERAE
- MEEOLREL

cost=f1P4—b-i—c/P

B(EHHPmin (MW)

|




(Z35) #IE BRI E Kf LA E RS 5 E R D 2 H O Bl O s 62

B HEBRTREIDRG. ERES) - LHECHOSVICBENT SXERORERLENER (F—X5) .
HHEDELITOMNE (BSVCEEFE) ZEELT HEBRIRIF-BRANS/INRIMMEBIREDHEESE
(EBEE. LHEcnE) 2BELTVS.,

B —55T. SEOIORRERAEN-TJILMQHIBERN—TIOESSICTINCOVTIE, HIBROHBNDEHE

(FERR) BAREIRUEELTE M8ORIESZE (Dor@) HEDNIL FIEMSDTS (FEDDE DD,
EB5D 3 EBESNEVIMAGRODREREE R D

[ 7 BIFRE ) [ FE flfit& R E )
BIRICE) - HHEHOSY) (REIATER) (3% TiBMigOEESE (RIIBER) (5%
R DEEED (F3/MWh) HBEFEOLS
(/MWh) &R, HHEIRD fcn=E (HERR)
4 B BRI tag (CHFBAE RS
- ‘ : : : S : : : :
BEn N\ e Y
- @SB RN — TS OMHE— T e
o OFRFRERZN— TR OMAE—
SR DB (B \7
X53) PEHESE o |
FTOMRENERE SRR I B AV N N ES B
SNTW3 (RICHIID | siEEH (MW) R H (MW)
J\YF BRI ERE) Pmin Pmin

% BCEERNTORON, EEE
([OVWTHEERL TV,




(&%) REHE R L IR AT A —7 63

B PARERSY (REHZ2 —TFEOHRNTREIIRCIFHEADCVELRDER) Z2— MUl 2aP+blD
—REEN HRENINS—EAI (1MW) BHZRIENSEIRCHELRIBERZRIBRAERN—T L1253,

(AR 51 ] [FRFAERN—T]
(F3/h) (F3/MWh)
1 cost 1
= aP?2+bP +¢ cost =2aP +b

SR M
Sl (1B)

2(EHHPMIn (MW) 24 HPmIn (MW)



EHOMIRETESE (UpliftoEUERLY) 64

m FE miBMSCE EEBEPRELNER (UTHEHEFILVD. ) ([CBETIEUNRNOMRBFEEL.
EINFNEROWIE (Uplift) OZBECOVWTHBREIZITITLLEROTWVS,

B EHIECHITEROIN (I HIZME— L EFOXRBER LD, RFERCE D MIBMRNRIE
&A% _ERINETRIZEGICLOTHIZRZEDIN M THHMRCESENSETNAVECIDERNER
MELBIENEZASND (EXD)

B COC, BRESEENSENLAEZEDIHC. EOLSBHAMCSWTGEMEZFORRNNBVEIETHS
(IR —ZEEFEFOZEER20) JLZ2HITEIINEVILERRELOITUD,

HAIY (737) CBIFBREREREOINZAA— HDEIR (F) (CHBIFEZ—TEHARIDUNSZA XA—>

/[ Y

F

T A RUNRONENRNNNNN 112131413 3{; J By ]
N Y ¥ ¥ N N|I'Y
UpliftdfXfEH(CIDEVRN D =
BH=E === =11
< A B C D E F R < >
HIEFRE EBEZSOIENLESE (v, 18, 1ENS)
[REREE T RN Et@*?(ully)éb‘




(Z5) EEh %O BimivHE RISV T

65

EENEEOERNZHIE T DEE (E. KIEODFEELT, [QINVEATHIFEIZHZE 1L [@Q1H. 1 BEED
—TEHIEITHIES 358 10— DHhEZSND.

[ QIVEMAITHIETIIHE CE. HRINVOU TERLITETVRWESEI(ICFZOEZEZuplifte UTEIINT S
CECRD, COBE, T MIEICIH TERRIWNTERIVICOWVWTI(E., ZOFFRBEEEOFIRLER D,

5. T@1 8. 1.BEEFEOC—EHREI THETIHE 1E. ZOHIERRRBCENTHRUNZ NN A F RO EE,
ZOEZupliftt UTEIR I BT ERD.

Ueho T TOIVEAITHET I5E IO REBEEEHOHBIASKES (RESEHBRTEEILL
BbOERD) HOO. ENRNEADOHHIE (Uplift) OZBEIICLOTULBE (CHHIEERMENNT 2 Z0HD.

CNBIEDOVTIE, SEIOZSFIACEVWT, ENENTE=HMEL T, #IFEHARE (OY. 1 . 1:8[E) oBsmEE
ZEIESZEELTLD,

OINEMITHEIT 5D @1H. 1/BMETHEIHE
HITERARS
4IE—>
OO OO OO O O < >
% 4 IRz 4 15
_ ) 10 10 10
S T I R 50 > >
fig k] J B5RS 85 B5RS
10 15 1010 10 15 1010
20 20 20 20
= =
BURNOHZIXDEURN D Z uplift TEIYY HIFEHARIDFRUNSZ YA F R (LR e Z uplift TEIYR
(10+154+204+10+10+20=85) (85-50=35)




	スライド 1: ΔkW価格算定方法（検証B） に関する進捗報告について
	スライド 2: はじめに
	スライド 3
	スライド 4: 目次
	スライド 5: 目次
	スライド 6
	スライド 7
	スライド 8
	スライド 9: 米PJMにおけるΔkW入札量について
	スライド 10: 米PJMにおけるΔkW入札価格について
	スライド 11
	スライド 12
	スライド 13: （参考） 差分決済方式（Two Settlement）
	スライド 14: 目次
	スライド 15: ΔkW価格に関する各種検討内容について
	スライド 16: 目次
	スライド 17: 機会費用・逸失利益の規模感試算（１／２）
	スライド 18
	スライド 19: 機会費用・逸失利益の規模感試算（２／２）
	スライド 20: Uplift（回収漏れ費用）との関係性について
	スライド 21: （参考） 起動費等の取漏れ判定期間とUpliftおよびΔkWの機会費用の関係
	スライド 22: 目次
	スライド 23: ΔkW約定量特定の必要性
	スライド 24
	スライド 25
	スライド 26: ΔkW約定量の特定方法について（１／２）
	スライド 27: ΔkW約定量の特定方法について（２／２）
	スライド 28
	スライド 29: 目次
	スライド 30: 前日以降の同時最適も踏まえたΔkW価格の取り扱い
	スライド 31
	スライド 32: （参考） 時間前市場の設計と調整力確保のタイミング（１／３）
	スライド 33: （参考） 時間前市場の設計と調整力確保のタイミング（２／３）
	スライド 34: （参考） 時間前市場の設計と調整力確保のタイミング（３／３）
	スライド 35: 「②逸失利益」の取り扱いについて
	スライド 36
	スライド 37: 目次
	スライド 38: 得られた示唆
	スライド 39: 今後の検討の進め方（ΔkW価格算定）
	スライド 40
	スライド 41: （参考） Performance Based Regulation（１／８）
	スライド 42: （参考） Performance Based Regulation（２／８）
	スライド 43: （参考） Performance Based Regulation（３／８）
	スライド 44: （参考） Performance Based Regulation（４／８）
	スライド 45: （参考） Performance Based Regulation（５／８）
	スライド 46: （参考） Performance Based Regulation（６／８）
	スライド 47: （参考） Performance Based Regulation（７／８）
	スライド 48: （参考） Performance Based Regulation（８／８）
	スライド 49
	スライド 50: 検証Bの進め方イメージ
	スライド 51
	スライド 52: 全国需給データの概要
	スライド 53
	スライド 54
	スライド 55
	スライド 56: 燃料費特性の作成方法
	スライド 57: 標準的なSCUC・SCEDロジックの概要
	スライド 58: 複数の価格算定方法（ΔkW考慮有無）
	スライド 59
	スライド 60
	スライド 61: 複数の価格算定方法（最低出力費用の取扱い）
	スライド 62
	スライド 63
	スライド 64: 複数の価格算定方法（Upliftの取扱い）
	スライド 65

