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B KPIMICHIZEBIREE - H D EHODvI(E, THEBRIRIF—EA] - [MI&RICHEEAME ] - [ AR
SR 10E5TIAN (HEE) Zz&/IME9302v0ER8o TS,

(REETETR/IMEIZENEEE] | FITHRERIRIIF-ER. M3RICFEERME. FHEHHEARIZL

MINIMIZE {Resource Energy Costs_‘z

z Energy_MW (i) * EnergyOf ferCurve(i)

- Price Responsive Demand Value —
PRD
+ i XANFERDOTNAFAMWERD
Import Transaction Cost MISOEDITZ4) Z PRD_MW (i) * EnergyOfferCurve(i) (TS D EDRVERIOBE.
. (BATEREERL) | COERBEHRBELRZIER)
- Export Transaction Value
_ RS
+ Regulation Reserve Costs XEREIC, BxAHHS
RegResource -
- Regulation (R TR ORED
+ Synchronized Reserve Costs Y. Reg MWCQ) « Regoffer(®) Reguaon (Reg) } Rooulation)

+ Non-Synchronized Reserve Costs
y ' SR_MW (i) = SRof ferCurve(i) ?égﬂ?}?ﬁgﬂes,%%iﬁ(;\l:{)
+ Secondary Reserve Costs NSRResource Non-Synch Reserve (NSR) | BEE0OHEES
NSR_MW (i) * NSRof ferCurve(i) 10968 - IERFESR (Reserve)

+ Various Applicable Violation Penalties™} | .czrimouree

Secondary Reserve (SecR)

TS INTS LER X EHH Z SecR_MW (i) » SecRof ferCurve(i) 304yi58) |
ERZFORTIT1IEB i=1
@ Ej’mﬁfgﬁgﬁﬁﬁﬁa HFr) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (202246H1H) Z&&(CER
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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B BRIBIEE/MECEAU T REDIT, 420F#IFMAF (OFR/NSOAHK, QXBFEFHFI. @UY-X
HENICBI I DM, @IREBDHEERFIF) Zimicd LOCRK&EE(EEND.

B D55, AKWIDOOWCTEEmB(C, Y-REEN (B2 -HHREF) HNMIKRULENS, BEBEEMICT LIIC
HERI DLV DTSR FIRISZAFNE=IEN TLS.

GHENESES
A. Power Balance Constraint : OFR#a/I\5>A (KWhFEEINTVA) FIf
B. Transmission Constraints : @QXES=HI
C. Resource Capacity Constraints : UYY—ARTOBEHI# n
1. Resource’s Economic Maximum Constraint Limit
: kWheAKW (EVF) D&Y ERIESEURNERSHIEN
2. Resource’s Economic Minimum Constraint Limit BUY—2BEHIC
: KWhEAKW (TFIF) O&FHHIRIEHNM EERSHIH L
(B2 -HHZELE)
3. Resource’s Reserve Capability Constraints
: AKWHIFEEEDN RampRate ((HHZE(LE) 2EREULEMPIERDHIH
D. Resource’s Ramp Rate Constraints : UY—ZADHHZE{LEFHIF

E. Reserve Requirement Constraints : @iREHHER (AKWHBRNFVR) &5

@ %ﬁmﬁgﬁﬁﬁﬁﬁiﬁl;ﬁ HiFf) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (20225%6H1H) Zb&IC/ERK
ransmission Operators,JAPAN
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m F AR AOEERSBIF (Reserve Requirement Constraints) (CBAUTI(E. [GEIEENEISZRESINTHD,
TU7EHRITII TR, sub-zoneltDMNEEBHICT LICHERT DHIFIER TS,

[FIFISRfF GARDHRFIFD) ]

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-zoneDHlI#IX
n ___________________________
Fifn(SR) DBl I For each sub-zone z: [
Il =n |
| SR_MW (i) = Subzone_SR_Reserve_Requirement ;forV i € nno.of resources,n |
i=1
I Lsubzanez: I
2. Primary Reserve Requirement Constraints N
i RTOPT" ) Rq - xsub-zoneMHIHITL(H 2 B
or rimary Reserve Requirement:
103 UANICEBITES ! ;

B 5 (SR, NSR) Dl 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-zoneDHIFITK (T EN &
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;
@ %ﬁmﬁgﬁﬁﬁﬁﬁiﬁl;ﬁ HiF) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (202266H1H) %b&ICVERk
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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