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U794 LD =B PRFYEIE (LMP) (&, :XE#IFIZZREUISCED (Security Constrained
Economic Dispatch) (CEDEBEIN. RAZHFIBLMP(EILOLPICE D<Price AdderhEnlEt
fefiige s, FaeDDVOLLETFHRAM NmBEEFE R(CIOTHREN CRESNTHD, IR1E
(£9,000RJL/MWh (1,000MH/kWhtH=) THhd.

LMP (final) =LMP+ Price adder

Price adder = (VoLL-—system lamda) xLOLP (ORDC)

VOLLICRIZE I RRIRDFw 7K (Minimum contingency reserve level ) (& FFH R
NIWBEZESHRELTED. 2,000MWELTWVD, CDIKEE(E, FRIZBUTENSIR, FAEES
D EBERENSEIZER (SROSNIZEIFTER0, BERBITROSN TR, FIERRTEX (L,
2,000MWI(IERCOTERNNDERE —IFENDI%IZEICHHET 3,

. AT OEBIRFOEBREDIREZFIGT P/ 1/KE(L3,000MWIZE THD . BfanERiZ1T

>FAm/I7KEEF1,000MWIZE THD. iIZHDIEEZBELDEVSERR T2,000MW EIFRY(CR
H5NI.

& SELIRDZH—TICOWVTIE, EFE1EERIOFiEI(CEDEIZATHD. INHLMPCHIES
N% (Price adder) . COH—JDOBILEZEEIE(CZALL. BEDIRZEEEDT —INSIEF DT
(CEDSETEIND, CCTVIFRELE. 1 KERIOF OO T REER/OE (DOFD 1 BFRERINS
DHEETHRE . BIXTRERE. EBRIUEREDTET) THD,




SIEFERIIE <Scarcity PricingDFHEE/IEROE X 5> 69

The Operating Reserve Demand Curve (ORDC)

VOLL=9,000S/MWh
(Val fL Load) The ORDC is then constructed from
alue ot Lost Loa VOLL -
= (VOLL — System Lambda) * Loss of Load Probability
VOLLOZZE E ‘
) S'VSt;T;g;;{;aff eriap imzsgﬁ;o 2;.. Price of Power Balance in SCED
. 4, 'h - ug , i ‘
* $5,000/MWh - June 1, 2013 E \ /
* 57,000/ MWh - June 1, 2014 g ! /
* $9,000/MWh - June 1, 2015 14
s
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X=2,000MW
(Minimum contingency reserve level)
B 50 E B AR HFT) Scarcity Pricing in ERCOT (ERCOT 2016)

. Sanenseion ops e apn https://www.ferc.gov/CalendarFiles/20160629114652-3%20-%20FERC2016_Scarcity%20Pricing_ERCOT_Resmi%20Surendran.pdf
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B 1BERIOFRAEUTINAIALDFiEIIDZE (Reserve Error) ZIFEARDMmEL TRaTUIBLEE
19 (u) BERE= (0) Z8TE.
B CN%E. EEB\(C4hx 6 TOVIICDTTETE,

Loss of Load Probability (LOLP) Loss of Load Probability (LOLP)

Calculate Historical Reserve Error

» Hour-Ahead (HA) Reserves
= COP Capacities — Load Forecast

Reserve Error

« Real-Time (RT) Reserves (Hourly Average)
= Telemetered Capacities — SCED Basepoints

Reserve Error
= HA Reserves — RT Reserves
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BESNIE. FERENS. fHaHN R ET 2R EDMEER (CDF) 287E.

NN TR (MW) OEFOLOLP (R) HEEIND.

NHL. =EiE. BREE 4EEx 6 J0vY) (CBESIN3.

Loss of Load Probability (LOLP)
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Reserve Error

| Determination of ORDC - LOLP
Option 2: (ERCOT approach) - continued

» Statistics (mean-M, standard deviation-SD) are calculated on:
- Seasons (Winter, Spring, Summer, Fall)
- 6 time-of-day blocks, each consisting of 4 hours
— Errors are assumed to be normally distributed

+ From this, the LOLP for a given level of available reserves (R) for a
particular season and time block is

LOLP(M,SD,R) = 1 - CDF(M,SD,R)

Where CDF is the Cumulative Distribution Function of the normal

- distribution with mean M and standard deviation SD

1 o~ ~ 1 R—M

~ CDF(M,SD,R) = =X |1 +erf
N 2 V2 X SD

LOLP N 2 ? 2

N\ erf(z) = N X J e tdt
ercot> :
~—y PUBLIC
0 ——=—
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