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lll. SCED Constraints

The objective function of SCED is minimized subject to the following constraints in optimizations.

A. Power Balance Constraint

The power balance constraint in SCED ensures that all energy injected into the PJM system during the
dispatch interval balances with all energy withdrawal including losses in the system.

E?:1E1 - (I};l * Eﬂerg}’uwm + E:T—RFGHTTH“ E]- - LS(I') } * Impﬂrt?ram‘uc‘:iunmw[l} -
Zf;:fﬂrt?ruﬂ.{ 1- LS(II:]} * Export?'runsuc:iannw{i) FRD{I LS(l:ll * PRD MW(i) =

Load Forecast

The objective function cost terms are described below. For purposes of the following equations, the parameters are
defined as:

* n=Number of Resources

* PRD = Price Responsive Demand

s« [mportTran. = Number of import tronsactions

s ExportTran. = Number of export transactions

* RegResource = Number of Regulation eligible resources

*  SRResource = Number of eligible Synchronized Reserve resources

s  NSRResource = number of resources eligible for Non-Synchronized Reserve and not committed
for energy

& SecRResource = Number or resources eligible for Secondary Reserve
s |5 = loss Sensitivities

HAT) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (2022&€681H) %#b&(C/ERL-—EBINT
https://www.pjm.com/-/media/DotCom/markets-ops/energy/real-time/real-time-energy-and-ancillary-service-co-optimization-formulation.ashx
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B Delivery FactorszAW\T. REBENDIED (1 MW) HRHFTEADX

LTL\B,

BEK(CSZAFEZETLUTRIR

Marginal Loss Calculations for the DCOPF

EKDDE

Loss Delivery Factors
Delivery Factors
« Approximate the effects of changes in generation on
transmission losses
« Indicating impact on overall system losses
« Reflect expected network topology for
« Given time-period
« Corresponding generation dispatch
« Are used to calculate marginal loss components of LBMPs

Resulting Impact on Overall System Losses

« Delivery factor equals amount of power that could be
delivered to a Load at Reference Bus if generation at source
is increased by 1 MW

« The greater the impact on system losses, the greater the
impact on marginal loss price component

Delivery Factor Formula
« Accounts for incremental NYCA losses and increment of
power injection at a given Generator bus

De“very FaCtO!’ at given gen bus —

(1 - Incremental NYCA Losses/Increment of Injection atgien genbus)

Delivery Factors (FUNU—-J7945-)
. REEOZNXEBEKICSZ2HEALUTS
. é?:%;b@%@?ﬁ?&/\@%;g‘ ~T
o BIFORMHTHUT, BifFEN 31y hI—I MROS—% R BR
- MR (Given time-period)
o XIS IBFEET1X/\WF (Corresponding generation
dispatch)
« LBMP (CHIF5 marginal loss components Z51& 9 3zsh(CfE

2RIBENDBRLLTORE
+ Delivery factor &(3. %% source [CHBIF2FEEZ 1 MW IEHI&E
IZAIC. Reference Bus @ Load NIXBZENTERBNEZEIRT D
o FRHIERADRZENKEZVNEE, marginal loss price component A
ELRERBD

Delivery Factor Formula
+ Delivery Factor Formula (&. NYCA @ incremental losses &. 4%
TED Generator bus (CHI13 power injection DIED%ZEE IS

HFRF) NYISO. Loss Price Component (2025%98) 77U I LDIER

https://www.nyiso.com/documents/20142/25467833/LBMP-Loss-Price-Component.pdf/d882794e-619a-2181-d367-475ab0fdf897
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B SERICNYISONYNIRI X EORADETE A DOVWTE U ) ZToIcb A T e DB THolz.
B NSA (Network Security Analysis) ([CEWTORZREX (Delivery Factor) Z5t&U. INZRAWVWTXROD

NCUCTTAR/WFZITICET IXBOANBRIMBEICEEESU TLKEEZIREN B,

0OCCTO

BRAE 1P

NSATETEINZYIRAYIXEDR (L. NCUCIC
EDIICRIFELTVRDON, B4 (E. NSATIEHD
IBYRXEOREY —VBEATETEL. Y-V
OXREBEOAZNCUCICZIFELTWRER THIN
EULD ZOFR, Y —-2ADEEORICDWTIEEA
TETETHRBISSTELTULSND .

NSA[GEYITY->0T5>FEIOXBORZE L L. TNSZLBMPY -2 0XEOR
fBICEETT P, &Y —2DXREBEOREZNCUCITESN., HBEE(CHMAFNS.

NCUCOAB(CHWVT, [B¥ICNSATETE L%
BORX (NCUCDOAL>TwhR) 1ETNCUCTRY
11— URBOERINS D ZARCHITZXED
2 (NCUCIEROZT 1)L EEEICRONSAT
STEUMLXEDOR) INERBETHL TS,
NYISOTIINCUCHICEBENSA®EITUTIXE
OZZEDEEZ{REO>TVIRHK THDH ., TELLIE
(CHBFBERDOUNEEFEDSSITIBIRLTVR DN
(NCUCENSAICHIFBIXEOAD I NIIEDIZE
FBELTVRDh ., EFMAEWIECHITZARNE
TEBELTWLWS0N)

FMEAIZYRIZY XN (TUC) TlE XEOR (BE0f10%) O LUENE
JEStay R

NCUCREIIIEBE. NSARSRHDAT S 1—ILICEDER/NZD Delivery Factorz
B9,

Delivery Factor(ZREHCLICEBDETHD. REBEDEFTHER +IE8K(CE
L<RBLS, B -FHEBE/NTAKIHEMHAEN S,

NCUCH'&EtF 1)« BlIFIF ET+ A \WF(CmIF TEITI BICDN T4 R/ WFR
721-)OZA{L. DVWTREEBOADZLEEOICUNER T . 21y NI—IHIFINNE
fzanah. HFHEROZHNZILURVIRRRIGEU B THRIUNR I 3,

(##FR]

[NCUCERIC(IBE. NSAZRFIDRAT T 1—IUICEDIEE/VAD Delivery Factor
28 I3 1EDMZELD. NSAENCUCTRWRIXEDR (L. NSATHL\BH#HAE

(IUCOHIE, BTEND10%) T, BICEHFINLREBIATS1-IILOXREOAD
fBZ VTS, NSAENCUCTHWRIXEORDEFECEEUENREVS
ncTuws (TnixECTULRY)
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XEOANGTESN. CORBRZEOTHIFIFIEMTOHND.

CAISOICBIIBDRTZ 1YY /T4 AWFIO—(F FERDESDTHD. FHRETEDOFTA-IT— Y IER 1R

HIFIER D DOIABECE. BESCUCHERIN., ERNBRDETEIRIND.

RIS 10T /T4 ZRYFOS AT LAIO— ($R#%)

AT LJ0—-0sFHH

= Full Network
AALIEER Model
o NAA=J74 )VIEERERAETE (U
ALIEHR TIVTFALDH) E0IEHREA> TN
* A\ 4 y
ERETE HIFIHIE
» SCUCEE1L (Power (Security
Flow) Analysis)
s EENISS PIBERXEORN 25T E
(I ESCUCSENE % CAISONDRIVVEDEDIER., &

FEEAIFCAISODEEFE R HERR

HlFNER
B

HFNER BDIZS(ELMP
HWESLUT1 R \YFEE i .
Market Analysis Engine

CAISOTI(ZFull Network Model (FNM) ZFHWT. iX&E
SEAMPOZODHT-STEHLUPLMPOGTEZEMUL TLS, XL
TE FNMICSF2YNBR X EBORDB RSO0
2T 21-)ELTA R FOTOEATHS

OSCUCEAMIBIREICEDE, fHe0RT>1-U>)E%
BEI D, 26, SHB1LOIEHORITORRICIIEBRY NI -I0
FFBER(EZBINTLRL

@SCUCILLAETERR(TWREATE(TEIND, HRTET

(&, IER IR EOAPEZEH N ZZ B UIRIRO R DIA

RE (Base case) FNEtEINS, stEEINYIBNRX

EO A Base case. SCUCOIERZE(IHIFIHIE
(Security Analysis) ([CE&N3

QHIFIHITE (Security Analysis) Tl FERETENSE
aNfzBase caseF =& EHIFICEIVWTEHETS

@ DOFHINHIFIDEEFEARIUNF>TLVIUE, T4 R/ FH
Hiticns. FFNERNHDHEF. BESCUCICTRY
TI1-IHETEEN. O~@HHENiRENS

HAT) CAISO. Business Practice Manual for Managing Full Network Model ver26 (2025€118#E) E&DIERK

https://bpmcm.caiso.com/BPM%20Document%20Library/Managing%?20Full%20Network%20Model/Managing%?20Full%20Network%20Model%20BPM%20Version%2026 redline.pdf
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CAISOICBWVTIE. Y2217 EFEHEIGOAFKINDEE &N DD TREAETOER/TOAROP(CORZRE
(Marginal Loss Factors) H#&N. XA—XF—ZADXBORICTU., HE. FEOZ DX IRIXEODADE D

MBS AR INCHEHFAFN S,

0OCCTO

251 Power Balance Constraint

The Power balance constraint states that the Generation in the system should balance out with
the load plus the Transmission Losses. Only one markef-wide power balance constraint is
considered. The Energy balance is enforced by all Market Applications. Both Bid-in Generation

and bid-in load (IFM only) or CAISO Forecast (Except IFM) participate in the power balance

consfraint including network Energy losses:

I [ ' [
Z 'Eﬂnm'] - zEnImm' - E"rcq + 'E'H.fur.'. e r

wunireds touad e L.

The Energy loss model is derived from the full AC network solution which is updated during the
SCUC-NA iteration process. The network Energy losses are linearized using marginal loss

factors a around the base operating point:

E I'rJ.u: = EH.;":J.Q\'T\EJ + ﬂE”I’um T
Where:
‘&E Mie = Zanm‘a Eﬂnnu - En JIT::EJ] - Za::rm'e '(En:rm:! - EH.::‘:;] ) teT.
umitel; Aol e L
B ISR S A B HFF) CAISO: Technical Bulletin, Market optimization details (20094118198) #6&(cHERk-—E5INT

https://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.pdf

for Ci
Tran: s ission Ope ators,, JAPAN



https://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.pdf
https://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.pdf
https://www.caiso.com/documents/technicalbulletin-marketoptimizationdetails.pdf

(%3) CAISODEAH|(3,73)

/3

B ERCCAISONYIIBMIMEEDADFTEFECOVWTE U I ZITOIECA T EEDIED THolz,
B XEODRDTEEAIECAISORRTEEINTHED, INZFHERERLTWSEDTETH O,

BRAE

CAISO[EIE

PATF O1XBIERICBITBRICDONT, FEERSETZE L

1. 5TE8i

PEFHEKR(E) — RTEIGGTEENRLIBFALTVET, IXEELE ./ —R
B TEtEINEIH ?

2. STESEE

PRFIEREERRIC, XBIBLBRIHTHIB TE1E. UPIILLTIES
DEIGETEENEIH ?

3. stE0EN

PRFBK(ILMP (O-HIiisiiE) O5TEICHIFEIRFILT11RER
RFEIBHIAFERINTT . XEBLRZTEI2EANLRBEN(E
AITULEIN ? ¥Z1T7IUCLBE. BRIO—D(FCAISOOBAA (5>
2 A=INT4-TVT) NOFTHER(CBIEL TOBLIITIBARLT
WET ., COXART. RERFIELTEROXEIEBELMEAINZDT
L&OH ?

4. [RFHEREDBER

[Ty ND—DFETIVEIBOBPMNYZ17 )L ]ICLBE, IXBIEK(IXE
BEROBRFUMEDESTECERINET . COBKE. IRFRBLBIRTIE
EIREINSEHEINZDTLLON ?

BRE1~4NDOEIZEFUTOLHENTY,

1XEBEKRETIYNIU> N (I 1 &5t CAISO) B CEtEINE

ED

2. IXEBEKFINTOV-Iyh5>2TEIETEENES (DAL RTPD.

RTD) . RTDFEERTPDOARFILTAI7I9—ZAERALEIH [AN

>N N®RHEERTDMREORFIF1I7)5 -2t ELET,

3. BRGEYREINGDA, [EFEREEINT 4 ) WFELMEA

REDHICFTEENG T, CAISOIF, AT —RIATAA=AD/NT—-T

O BE R OLHICERBEOMWIBERZETELE T . MWIEK(Z

e (REBHNSMIEEINZEN) LRE (JWRTHERS

£) ONSDRICFELFT, CAISODS AT AARL—F—(&, Efd
(RE) LFEH (fHR) Z2ERL. JUyRNEYIREELANILTE

F2NTVSZLzt#RL. TETEREOE VERZHER T I EN

HOFEI,

4. I|BRBEFSLFELPIET ATIINSBHEINE T, 2D LMPOD

PRFUBEIDIN—R> MeEt B I BHfEREINET,

fEIR . Dy hJUD NIEBEERFEEBRL THD. CAISOICHBW TR
FIXBORIEERTEMNTCEEINTVRLIER, . EFEBMN
([CDWVTIE ORBIKRICOOWTIEEBHRER. T4 X/\WF, LMPEE(ICHD.
B(CYIBEM R EOR DOV TEEBER(CERIN TV




(23) WHIFHBIZBITASCUCKE LN

BUADZ E 15

74

u EEED-:F%H} DRD-I_D L&)bntb\é

1E M PARTE

REARAEOOSW OBV TE. SCUCICBWVWTGXEBORICDVWTEEEINTHI.
SCUC-SCEDB&LUSFT (Simultaneous Feasibility test) OfDEULIOTAOHFTORZREZHVWTEE
OXzEHULTWS,

m ¥z, AC-OPFZRVZE

FHETEDIT

2THED, EHETODLZE

HigZIBRL TN,
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B Ry ND—=StFa1)7 53 (&, [DCElFRETEIC L BBIFHESR (SFT) |. [ACHEIRETEIC
LHEEER (AC-OPF) |. BEEFEMEHE IN5123.

ﬂ HAES HiasEaEE ERIFXIHE_
1515 - p — e
; = = o) BIAKEI \'iﬁ(gig}fﬁ s
TS SRS EIAE
SCADAF—% 25 TR
(sv,T™) IRREHETE IRAEEVERK

BE

KIVU7HS |""‘ AC-OPF

EE B ] €= SENRIBEL
W5y - f;’éa,:, BEFH (BERR MG, DARMAE)
SEmin F TSI =y BE —SEBHEHT R, BIRSMELE ORER BIFH
SFT |° SCUC/SCEDOHE NN SRR Z IS e DCEliAst B THER I SHAE
Simultaneous (BEERIHEERLBL)
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