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B KPIMICBFZAHOEmE. EEEFORBAZEICH LT B RegulationJ&. BRIFOEIRER (ST IS
g 3[Reserve D2 GRICAKET{ONMTHED, [ReservellCBHLTIEES(IC3EGICH D EEN TV,

B _FEEDOREEDOEMEDIS. [Regulation (CBEWTIE UY—-ADNTA-NX>DR (IGEIZERE) Z'FERE"
(CRBREE21>>T1T5%5T AT\ ANTA—IOAEKET1EWLS, ) MEAINTLS,

B = RO TAIRICBIIBA T4 I 2RET I B(CHID. £IE-T. [Regulation JICEAZTN TV
JMNITA=X O AKETNEE(CRBEEX. ARZITOI

% [ReservellCBWT(E, )\ AN TA—X > REETHFBEASINTHSY . cNdReserve |OrE @G EIRFRE
BHZE(CLDHADIEENTED., 12T T 252 FEERB2BFOTBIRITEICITIE TSR RHEEZAND,

KPIMCBIZAEHOBESR 26 HKPIMICHIZAEDEBRDEZSIONT 29
] >K[S]0)95 PJMo).,E]E?)Enul; A=A A {0) [cx5 g % Requlation (Req) J&. BRBESFD [l AROZEZSICRIBE, KPIMICBI B HFEROEZSE. FTROLICHINBAA-TERS, ]
(FL) : TOBARTERDESTLS PR
| x| =x0 | —xo | =x0 | =xo |
% NERCICE 35T/ Spinning Reserve |Non-Spinning Reserve Il Supplemental Reserve )L ERFIINS. OTSO-BGREFR : --------------- = -I-I;;;R-T;; '
O Regulation (Reg) : L¥aL—->3vMi@ (FRIBOMAARES) DA ' ICHT M scuc §
@TSO-BCRETM 1 @) O (B3LEReserved |
O Reserve : FiinER (RaNOREBE) 0¥ (GC) 1 — — amesnasnay) |
: i -
Reserve Services and the Reserve Products that can satisfy the requirements: "'7(5335;’3“ : = = :
ATSORBF MRS Fae = H
Reserve Servnces 30-Minute (GC~ERI) ) O H
Each servico cames a resenve Reserves |8Day-Ahead SMIITENE H oL LD L L L L L L LT LT T T
roqurement and has an ORDC , 10~30D58 ngidglg;n%b{esewe (MB~GC) : (©) :
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Eyimary Secondary “(Seck) LEBANT e ) ] : O O AmLUTa i
Reserves Reserves (SecR) - R ey (LS S0 SRR 0 2 S5 200 S e 0 SR o 28 6 N 2 o8 20
1:&2:" {Response i 1-10 min) 1~10958 (Response in 10-30 min from ) 10 1 T
e ——i ey e NP | v e Werm
S Non-Synch Reserve Producls 5 AI1> A4 A4
Reser\ylf;:h(SR) Rosefvssy(NSR) f ,f pes T, ot r, S aad odidlind (GF) (LFC) (EDC)
20 Clegring price, GEBSRY 108281 SHLR SHLA 1553 LlA 45573 LA
/9 "’z:f'_:':‘“ HIR) PIM Manual 11: Energy & Ancillary Services Market Operations Revision: 122 (2022%10818) 209 (9 RHEMENRAREN
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B )\ AN\TA-NDRFEETEE VY-ADNTA=N VR (SEIERE) A “HIERE U217 IS5
([CEAEINZ:RETOEZIEL TV,

B KPIMICBWTIE, £9. VY-RDINTA—-Y > AL, Performance Score (0.0000~1.0000) ¢ULT. FRD
EBNETEINS.
» Performance Score = 1/3 Accuracy + 1/3 Delay + 1/3 Precision

v Accuracy : IEREME (HIfEfE R EYUY — RSB DRERE)
v’ Delay : BFENERE (FlEHED R EICE R EIDEL)
v’ Precision BE (HlEHERIEE)Y —ACEMEDIE A=)

B ZD#&. BIESNZPerformance Score?ZDMDIRMEHRFZAHWT, FUY—-ADIA NI THDRankZ
L. LODRankDIEL (ARRDEW) DY-INS"FITE" I DL HERO TS,
» Rank = Adjusted Capability Offer Cost
+ Adjusted Performance Offer Cost
+ Adjusted Lost Opportunity Cost

v JY—-XMOPerformance Scoreld. RankZziEpk 9 32X NEER DD EHFAAHATNTHD,
Performance Scoref&ETNIEEWNEEIAN (MW TIFRank) MECRBZETERERO>TULD,
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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

Performance

Score

*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

R

h
" Transmission Operators, JAPAN

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

(2022698 208H)

* Evaluates
regulating unit
response in
following the
AGC signal
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épjm Accuracy & Delay Calculation Flaw

1/3 Delay

o == rF—--F--F--f--%---
10.00 ! |

\ / Performance 0.7068
000 | N | S Accuracy 0.9459
AV 4 N Delay 0.9784

N,
l — o —————————— — d-\A‘ — — Al e
1500 )| Precision 0.1962
-20.00
17:55 18:00 18:05 18:10 18:15 18:20 18:25 18:30 18:35 18:40 18:45

w——RaW UNit REG === nit ReSp. == == +AREG == ==_.AREG

www.pjm.com | Public PJM®2022

Eﬁﬁi?ﬁﬂii’é‘#ﬁﬁ@ﬁ HFr) PIM, “Performance Score Overview” (202249H208)
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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

RALRHAEEE RN HFR) PIM, “Regulation Overview” (20224:38228)
0CCTO 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 ‘dedsf:;lad D 18 | oss 15 | 5000 $0.00 $0.00
C | Economc | A 1 06 | s $000 | $0.00 | s1000
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

LN Y

QOrganization for G gional Coordi
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 |$934 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

HF) PIM, “Regulation Overview” (2022€3822H)

of
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m Ffz. Performance ScoreldfIEDHRS5T. “faE"(CbxEx5X 32,
B R ITEVY - A0BEERMES JIGEMRIE (L TITHhN., ENEN TROEBDETEINS.

» 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
(CEMEE) * Five minute Performance Score
* Mileage Ratio
* Five minute Regulation Market Performance Clearing Price / 12

m FX0EBD. BEEHFEMEDS LUISENMiE(ZPerformance Scorelc o THIIEENS (Performance
Scoreh' @ itNEElZzE5N3) (THEHER>TUVS,

B CCETCORBEZIEEZDE. KPIMIEEFD) ANTA—XDAEEETDA X =S (E T HDESDEEZZBN D,

<KPIMD)\A )N IA—NDAGKETDAA—T> o
K DAY > TP

Performance ScoreEh's | RankO#ERICEDE
! Rankz& ! HESESFEANE
DY —-XDICENEIELD
Perfomance Scorez&H “FBE"){—bk
Performance ScoreEh's Capability Credit& LU
> Capability Credit&&Uf » Performance CreditZz
Performance Creditz&H HECHEER

Okt
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Aoim Regulation Settlements

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

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

RegA Mileage
resource

Manual 28 Section 4 has more details on Regulation Accounting

www.pjm.com | Public PJM©2022

il ot oot HIFF) PIM, “Regulation Overview” (20226£3H22H)

0CCTO

https://pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220322/20220322-item-04-regulation-overview-education.ashx



https://pjm.com/-/media/committees-groups/task-forces/rmdstf/2022/20220322/20220322-item-04-regulation-overview-education.ashx

el RO EROOEmEN (1ot 74J5%E) (1./5) 19

B —75. KRPIMIZHEIFD) \ANTA-Y > A55ET(E. RankZFDFHIMMEH THDIENS, IRITOKPIMICHE T D EIHF
EIEOIYI(C(FHRAHA TN TORVRNL,

B = RO FIRIOVWTE, FARFRBEOSYIHEMADCEZRIREL TSI, )\ MNTA-Y D AFHETZ
ZOFFSHRI D LIEREEEZZANSD.

B FEZEFXSE. ARFHIBCHETD1 T T IaEHE KPIMD)\ANTA-X D A5RET (12T T 5D
EZF) #BRUODIE. OS2I T1TRETETEINNERE LD,

B COR. SOINNBAIEIT1IeETO—REV TR, ERAMEEOF VWY -, LRI REMENY 2%
A ZHUET OVY-AEBEDBEWIII—TICHUTDOH TS T1I 252 BRETETDENEZBND.,
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103 BAICIHENT &,

i=1
RFERINTNS sub-zone®HIFIRN
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z Energy_MW (i) * EnergyOf ferCurve(i)

+ |Import Transaction Cost o
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Z Reg MW (i) = RegOf fer(i)
i=1
SRResource
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