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le-security-constrained-uc-acopf
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B JOEFRNICE. PIMOGEILETEICBVT, PIMRIRICADZENZE (REFMOFRES. KPIMINDIE R
Hins, bLUEEINFI&REE) HS XEOAEZEZUSIVWT., Bz —8EE TV,

B DFD /N\FEEEEI EEMOOHEEBEENEOHZEL. XEORFTEFFELTHSY . [E]CHBVTXE
OAZZEBUCVWIEREFERDIEZEZHFEROTLD,

[KPIMOsE LT RICHIFDFAR/ T AH#T]

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.

?=1(1 LS(I)) * EﬂﬂrgyMW(” + ZlmPﬂTtT?’ﬂﬂ (1 - LS(I)) * Impﬂrt?‘ransaction“w{i} -
E tT
Zi:far e LS(I}) * Expﬂrt?‘ranﬁactiﬂn”w - PRD(I - LS(I)) * PRD MW(I) -

Load Forecast

XEBORICETHREL

HFRF) PIM, “Energy and Ancillary Service Co-Optimization Formulation” (2022%6H1H) %b&(CVEmk
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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75T, KPIMICHIFBHEME (LMP) (&, L%?EQE(Z*B%?ZDBE??DZE}EH (Marginal Loss) H
SEINTHN, MIFMIEZEC T, NTEEEBANXBORZEIBLTLWBEEEEIN S,
GXEOAZ[fitE I TEREL, A\EhEIB)

0OCCTO

LMP = System Energy Price *2 (VAT L3514 A) + Congestion Cost CEME ) +|Marg|na| Loss (BRFROAEH) |
_____ ———

BRADABRODEESE

B RARDAEZAIE. REXBEOHANERLEEOOADERICEDZERTHY . YATLTF1A%ULoss Penalty Factor3h'6EEIN 3,
BREOAER = YATLTIAR (E#(fit&) x (1/ Loss Penalty Factor - 1)

= YATLTFAR (BEMIE) x (- AP/ AP))
W Loss Penalty Factor =1/ (1- AP /AP) =RBA|-FEZAEELE/-FILILEESN. BIELD &H3/-FOEDHEIMWLEITFER
(COANENEITER N XL EBZHDIE ((%E)) THB.
> AP, : Reference busD & DIBINIXIIGT BT=0HD. FRDbus(ZH1FZH D DIEINE
> APL HADBICHED . REEAEOOADIENNE
> Penalty Factor'1.0&Y KEWEE, Z0/-FICBFRHAZTIMW EITF2E VAT LALERDEBOABAZLABZENIBRERS,
> Penalty Factorf*1.0&U/NSWEE, 20/ -FICHIFRHEAEIMW EIF2E VAT ALEDZEBEOAE/NIKBRIEVNIBEKRER S,

B & /-FOLMP(CLoss Penalty Factorn'6 B HEINZRFAOAEANEENTHY, KETRIMPEBL(HIHSMENEEORERELR 0T
AT

*1 HHFT : PJM. Marginal Losses Implementation Training, 20074, https://www.pjm.com/~/media/training/new-initiatives/ip-ml/marginal-losses-implementation
-training.ashx

*2 System Energy Price : YATLATF1 I3, Reference buslCHTZRRERBTHY., BMERLRROIAEBEZZELSIVWVELMPERT, BIMOH HEH B AL EERED
Adjusted Offerd ) bR {EMigziEL. £BRICBAEINS,

Eﬁmiﬁﬂﬁﬁgﬁiﬁiﬁﬁﬂ
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9% (MIZEEAOIZELTETED) JEERB.
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P, (EP, DR BEEN
P, 75, XEBIGOFREMHT AT LT 514 A% A2 BReference Buséd 3L,
WEZREM (BBIIREFEE) ISATLATFAATOIBELRDIZD.
faE HESEBDEERNINAZCETDE, TELDEHEDHFRIREIN S,

dp, R R
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»
»

Pp(to)  Pp Cp—Cp =

R
= — Pp(t)?
@ RALAGE R e 2

ssssssssssssssssssssssssss

0OCCTO



KNYISOICBIFREEORDEDIRNCDOWVWT (1,/2) 35

*1 PR -
A2 Hipr
*3 HFRT :
*4 HFR
5 HipT -

B ORICKNYISODEREORDEDIR\VEESZRZUZECA. BRETEZ1TONSA (Network Security AnaIyS|s)
'C £ )—RICHBIFZXREBEOAXREKRITZEL (Delivery Factor) 2EHU. &8(LiTE (NCUCE) TH
+IXBOACHUTREBIRAME/IMEEN B L OEIFES) - B DB Z1T 5&@7‘@2 Yr*'OJ_UWZIIﬁ"HH)*UZD'Cb\RO

m EORUETE (LJ:D EEBEOARZFBCT 3L RMTONTLREOND. NeBEEIEEMLDHES
DH2FTHEL . IREBORAFTTIFITDEL TORBVEWVDIRT, KPIMEEIRRDZE X T ERI TS,

SCADAIBTR. 1BEMDSCUC
Day Prep - -AZOMUHL &EHOT-9EEBLE. HLUNCUC/NCEDE DAY I1-)b
IUC MEMEL L TRIEHIR
(Initial Unit Commitment) =L TATI1-)VE{ER NCUC
l FIyUHER (Network Constrained Unit 2THELESE
o Commitment) EREHHLMPE
NDP NSA SERKT-Y Delivery Factor& %) -
(Network Data Prep) (Network Security Analysis) ) H BB ONSATHILRRABL
FEET NI S EIS S RER, el B 81d, NCUC/NCEDR AT
NSA‘NCUC/NCEDI-T-9%58H %R Eit. (S8, BHOFNEFEL, { Fiwerk - on e S
REPEBENRELLBECRENCOLS Economic Dispatch)
FEEZIBNEDITT B, NSATRARAE
spowet How S°’“t'°“>;”°uf§—" FEBLBLLOO, ZBMAONN (EBEE,

BEMNE) EBLILICHKBIZVMIGLTA
rI1-YVIEEET S, NCUC/NCEDTRREER
+XBORCHLTRTVI-UY IR Thh, EE
O2ZSCHEEIALORIMELBBERENTNS, 7

Factor’éﬁ.‘:ﬂb EEE -+ XBEORCILTRE
LK HEETAZNFIVIT S, 6

NYISO, Manual 11, 20244108 . https://www.nyiso.com/documents/20142/2923301/dayahd schd mnl.pdf/0024bc71-4dd9-fa80-a816-f9f3e26ea53a
NYISO, Manual 12, 2024488 . https://www.nyiso.com/documents/20142/2923301/trans_disp.pdf

NYISO, Day Ahead Network Constrained Unit Commitment Performance, 202056 A | https://www.ferc.gov/sites/default/files/2020-06/T2-2 Musto 0.pdf
IEEE Task Force, Security-Constrained Unit Commitment for Electricity Market, 20225118 https://www.osti.gov/servlets/purl/1899996
NYISONDETY YT KYIEIRIBEE

*6 Delivery FactorD#&YRLETEDIBE(ICDONTL, Time Stepl L I[CEENTOHN. BEOFIKT-I PRy bI-I MROYV-ICRBENS SAN 2T IVCREHIN TS,
*7 SCUCIZHNZ., U7 I LEEOE FE#EETHBRTC, RTIDICBVWTBRIEOZEZBOAE ENTHhN TS,
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B Fz KNYISOICHIF3mhim Mg (LBMP) (CHWVWTH, XEBIEK(CHEHIZREFROXER (Marginal Loss
Price) I"SFENTHN. mIBMIEZEU T, NTEEBANMXBORZEIBLTVSLEZEEIN S,
GXEOAZ[fitE I TEREL, A\EhEIB)

% New York ISO

LBMP Components

= Three Components Comprise the LBMP
» Marginal Energy Price Component
|- Marginal Loss Price Component |

* Marginal Congestion Price Component

LBMP = Energy + Loss - Congestion

©COPYRIGHT NYISO 2024. ALL RIGHTS RESERVED FOR TRAINING PURPOSES ONLY 8
B ISR S A B HiFf) “ Locational Based Marginal Pricing” (20244128) £hik#%
occro Transmission Operalors,JAPAN https://www.nyiso.com/documents/20142/3037451/3-LMBP.pdf/f7682e03-e921-eaab-09bf-690524b5ade6
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Figure 2-1: Current RT Calculation Engine Process ) 826 FEHIEOEDASCHTIMS (20230OR200) AR

RGNz EELRMERRE—HiETORE

HFT) “Market Renewal Program: Energy Real Time Calculation Engine Detailed Design Issue2.0” (2021518) %l fERk - —EBIIT
https://www.ieso.ca/ ca/--/media/Files/IESO/Document Library/market renewal/MRP_RT-Calculation Engine Chapter V2.ashx

BHII A E S HE R AT E12EEETIEOENAFICRT 2450 (202459 H25H) SE BN 24801k
R e by https://www.meti.go.ip/shingikai/energy environment/doji_shijo_kento/pdf/012 s02 00.pdf
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*1 PR : IESO, MRP Detailed Design Real-time Calculation Engine . 20214E, https://www.ieso.ca/-

etailed-Design-Real-Time-Calculation-Engine.pdf

media/Files/IESO/Document-Library/market-renewal/MRP-D

RNNFAVI-NIVEFEHOEBERXE (10XEET) ChiEYEBbEzREICIThN. SEOBENRIRBIESRERTAEHIEDN TS,
*3 BELETEANDERETE (Base Case Power Flow) #3159,
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B 15T, MiZMEEREEOSYIICHEBOANZBEINTORVWEDD, UpliftdFR(OXBOAERNSENTHD.
Upliftt UTHEEEN AL T, INEEBEENEIBL TV,

B iEIMIE THHUplIft CREINIREERDIEOD, E TS BBCEWTGXEDRZZ R L TS TIE,
KPIMFLFAFRDZZFFEBOTND,  (EEOAZ[HiEITEEL. J\EhHiE)

Wholesale Market
Service Charges

Hourly Uplift - CMSC is paid to dispatchable resources, such as generators or large
Congestion consumers, who responded to instructions from the IESO to take specific
Management actions to avoid possible overloads of the transmission system, or to
Settlement Credits maintain the balance between supply and demand.

(CMSC)

Hourly Uplift - 10G is paid to electricity imports into Ontario if the hourly pre-dispatch
Intertie Offer price exceeds the five-minute prices set in the market

Guarantees (I0G)

Hourly Uplift - Other These include energy losses and operating reserve costs.
Daily Uplifts These costs are incurred to commit generators to day-ahead schedules

through the Day-Ahead Commitment Process.

Monthly Uplifts Monthly costs cover the services required to ensure the reliability of the
Ontario power network, and to meet commitments to other system
operators throughout North America, including Black Start Capability,
Voltage Support, and Regulation Service. The monthly uplift costs are
shared among all wholesale customers on a pro rata basis.

HFf) “Guide to Wholesale Electricity Charges” (2025818208 ME) %so(CfERk-—EBH0T
https://www.ieso.ca/sector-participants/settlements/guide-to-wholesale-electricity-charges
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