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+ Loss-of-Load Probability (LOLP)

o LOLPII—FEnHEICEWTE =2 FEHLFIAAI6E
BREEFXF VYN T 4 —% LR HHERX
The probability of system daily peak or hourly
demand exceeding the available generating
capacity during a given period.

o LEHETEER CRXZ74F) : LOLP==Ff[EE
[ (OHARFE) | HREETITA L,

« Expected Unserved Energy (EUE)

- EUEBIEEENF ARG v X T4 —% &
B2 ZEICL>THRET I RNEBNEDHARED
=
The EUE is the summation of the expected
number of megawatt hours of load that will not
be served in a given year as a result of demand

exceeding the available capacity across all hours.

« IEARILEUE : Normalized EUE part per million
(ppm)

_ EUE(MWHh)

EUE(ppm) = S

o [LEHEEADER ¢ EUE/RARBEESN (kWh/KW -

F) . BAFEBNHKW)TERILLTWS, BAI

ISR E., BEEEBEHIEEIND,

, L;:the load at the ith hour,

e Loss-of-Load Hours (LOLH)

+ Loss-of-Load Expectation (LOLE)

« Loss-of-Load Events (LOLEV)

The expected number of hours per year when a
system’s hourly demand is projected to exceed
the generating capacity.

The expected number of days per year for which
the available generation capacity is insufficient to
serve the daily peak demand.

The number of events in which some system load
is not served in a given year.

Note that this is not a probability index, but a
frequency of occurrence index.

NERC, Probabilistic Assessment Technical Guideline Document August 2016

https:

nerc.com/comm/pc/pawg%20dl/proba%20technical%20guideline%20document 08082014.pdf 8
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Table 14. Summary of Base Case Results

Reserve Normalized
Margin LOLE LOLH EUE EUE

EUE in

Events Per | Hours Per MWh/Total

%o Year Year MWh Load in MWh

1.6% 4.07 14.33 21,563 0.0062%
9.7% 2.00 6.57 3,569 0.0025%
11.9% 0.88 2.68 3,041 00009,
13.0%% 0.55 1.61 1.653 0.0005%
14.2% 0.33 0.95 895 0.0003%
15.3% 0.20 0.33 493 0.0001%
16.5% 0.12 0.32 241 0.0001%
17.7% 0.06 0.17 123 00000
18.9%% 0.03 0.09 53 000002
21.5% 0.01 0.02 13 0. 0000 o
24.2% 0.00 0.01 4 000002

GraSPP

THE UNIVERSITY OF TOKYO

Nick Wintermantel, Kevin Carden, (2015) Expected Unserved Energy and Reserve Margin Implications of Various Reliability

Standards, Astrape Consulting.
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S 2-5 HERWEBETEF R TrF AR I
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e 7 AH)NA -T2l —3 Y I Monte Carlo Simulation
« EVTALOE  HEINTHERDPHIK > TEELHIENOLTE A TV X LICHKESY,
ZTNEH BN ROYEZ, ZHEERT. @A TOFIEICL > T, HGEEE
DIFZEOBFEZEH T 5.
« KEDITE A E ORI TIEA.

« PJMIiZConvolution®FZRWTWE A, EvTFHILOEICKEZEFHE (GE MARS) H{T->TW3,
NERC, Probabilistic Adequacy and Measures Technical Reference Report Final, July, 2018.

o BRINDFRERT T H Y —FB (Mid-Term Adequacy Forecast ; MAF) .

520EFY v - v—JL (ANTARES, BID3, GRARE, PLEXOS, PowrSym) AEHLWLNTWS,
Mid-term Adequacy Forecast, 2018 Edition, ENTSO-E

« BRITH9F % ¢ Analytical Method (Convolution)

- TN (e HD -FR) eRTHERER & 27cH#12H (Convolution) FEICEL -
THEEL, TNHHLOLPYREUEZR®D 5.

« KE®DFRCC (Florida Reliability Coordinating Council) & WECC (Western Electricity
Coordinating Council)

- BEAEMIS : WE¥E# (Extreme Value Theory, EVT) Z#HW5F %
« KEPJM®DPRISM (Probabilistic Reliability Index Study Model)
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e —fiRNXL — bW T T —IILES DT Z#NET
577 A—F
« T—ILERD DEABEDOE N DN LICH T HXEKE LT, &
KEDHHIZEET 2 E¥EH (Extreme Value Theory) &4 >
TIWED DR WT —XITHEBT 2FENEBREINTWLS
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T RITIFRIC & B EEETE
cTERBIKE X, BAZLEEBIR W, FEDD3IDDHEXRE
BORIBOMERNES 5.

 HISFE N (Hhafe 1 —HE) #RIEXRTH 7 =
X+W-—-D %EL,

cBEIIFRREED —WEHREFRAEREXICHEE. o
MEXNICIHALTH D ERTET S &, ZODmITT=7-H
A (Convolution) 2L > TEKDHBZENTZE S,

e INNLREEY X JIEEZKD S,
LOLE =nP(Z < 0)

EUE = nE(max(~Z,0) = n| dzP(Z <z)

nlZ BRI, RN TIZFEUEAEENS (Expected Energy
Not Served) & FERZ & AV Ly,
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« INLDT—RIFWTET HFRABEICEHLE TRT —ILEZEET Sforward-mapping & 1T
9.
« BAZEBRICOVWTHLBEDAEBEZHETHARICE T SF v/30 T 4 —, I, HIJ6h
MREA A B HE Cforward-mapping %179 .
« ZOBEICE ST, BEDODEERDT —LKH Bforward-mappingcNiz7— X Z1Epd 5.

« hindcast (&) Fi% : forward-mappingT —X %= Z DX F£FS.

e BBE 7T HY—DEFEICLELRDIFSHOXRE (taill) OFHTHY, T OEDIZEE
THF—KIEEbHTHRL. 1 DOBANEND B HBVAT, LOLEPEUEDH#EIEA
RKELZENTBHZENAHYIES,

 ZUNMEDPHEAVWDIFE  EEONHERD, RIZ, BENRELDHET
DEAZHERDOFE =DM ZRD 5,

. BB AREHBEAMT CHS £ RET 5 LA EABHETH S, WAL Y Tk
WRIBEMSED D B .

« &z (Extreme Value Theory, EVT) #AW5F%E (Wilson & Zachary:;
2019, XX A F)
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—1/€&
}Hy):}%Y£)0=1—(L+§X} ,¥y>0,1+8y/0,>0
Gu
e EVTIETIL, BYUALBREuZERTEL, INELEEZT—ZHhB/NRT A=K &
ZHEEL, LO—Mb/ XL — b2 ZAWT, LOLEXEUEEFED Y X7 iEE%
ATRT 5.
« EVT;ZDEFT (Wilson&Zachary)

c BEFEBEDT —XAZFDFEFESIDOT, DEWDBEDOBRICOWTHIIMZEDRE % E <
DA VAR
o ORI (tail) 23 TIEAE L, FNISEWEDYDT —XEHES DT, KD EHHTH
BOT—EZDNRKRELGEEARIFT I EZBEITHZENTE S,
e hindcast7 70 —F72&, BEICERICEZ/MA LRSI LS RIEIFRREARWVWEIRET
BT EIITRBD, THOWoSTREZEN LTI,

Wilson, A.L. and S. Zachary, Using extreme value theory for the estimation of risk metrics for capacity
adequacy assessment, 2019.
https://arxiv.org/pdf/1907.13050.pdf
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« Reserve Requirement Study (RRS)
« ZBHIAFEELAEVWEWVWIIRED D & TITHNZPIMEE, TOLEFfHH DO

« Deliverability Testing
« XEBEHIFAERE L T, Locational Deliverability Area (LDA) & EENZ2TDH T —> T

&

® Eimiﬁ j—%) EFE?\”V/\\/T/f _ODHX/E, LE@J%HEEKT}EH-I_I—Ij 7FF|—%E /)?0)%\\% -TI-K
%% (Network Access) & WI 3 DDELARDZHBTFICELWTHBICHAWLWLNS,

« EBHERATMT B-DDO+9EY v TILEIABESNENDT, 7 KKy 7Tk

s BEETUMICBVTE, BREOFEET — 2B LIED, YURITDNIVERZRWV
TFHOLHMEZEY HY, $E5E®¢ﬁﬁ%hk%m@ BT —2%WHNEZ, OB
ICBRFEDT—REBINTS, 2L T, EIVIOBILICTFHE -V FELEEREZST
BL, #hozBAWT, SEO0HE—VEEZOERSHERZHEET 5. COERS %
BBEDOE - FEBEFHDOEICEREHOEZILICL->T, BREZEDERSZ KD T
.

« XEBHNTEFEET 5 Xig D Deliverability AnalysisiZ D WTIE, XBADF v /3> F 4 —H
T HBERELT, REEALITOBRET —XZ2AVWTEBEX Y /X T 4 —DORERE
ZEHM L TW5, LOLEOEZEFRRSAI0FEICIETH 2 DI LT, 25FICIEE WD &£
DL WEZEEIC L TW 3,
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