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2-4 FAA7A AR v AsH2016 ' 7] F)

2aA9 Aped A A s anaz | xwiz Hre
MWt Total[MW] 3] 7t R

1 A AEA T Starx il [°07.08]11.12 GT 25+2+ST 49 99.0 154kV 2T/L| 22,128 12,010 54.3
2 FAE AT | BB U A E[99.12]°08.01| GT 29.48+ST 20.67 50.15154kV 1T/L| 27813 22,954  82.5
3 B gAA (F)ar e ‘05.12/10.04| GT 17.3+2+ST 11.4 46.0154kV 2T/L| 20,247 15271 754
4 (M€ sEARFEEA] gt 06.08|°09.04 GT 32 33.8154kV 2T/L| 16954 11,142  65.7
5 oA getAT | (F)FTEEA7F[06.0913.03 GE 4.18+6+1 26.0825.8kV 2D/L| 7974 4890  61.3
6 b A=A T FTHEZ=A 726 °05.05(09.01 GE 8.4#2+8.2 2525.8kV 2D/L| 5417 4621 853
7 FF LFAT TPP&) ‘05.03|09.06 GE 3+7 21.025.8kV 2D/L| 8724 7572  86.8
8| Al=d tFEAH WAk 109.01]°11.07 GE 3%3 9.025.8kV 2D/L 524 524 100.0
9| Wi =1 249 | tAgeldA&  |05.0107.12 GE 3+3 9.025.8kV 2D/L| 11436 7,379 645
10| oRaF BAAF AAEAE 1°06.09109.01 GE 3.5%2 7.325.8kV 1D/L| 3953 3953 100.0
1] Ae gdeA+ StarAda °06.09|10.04 GE 3%2 6.025.8kV 2D/L| 2865 2,865 100.0
12| A& A3 SEAPT FGIMCO ‘04.11|05.12| GE 0.334%3+0.327%3 2.0258kV 1D/L| 3650 2795 766
13| 7Feh e FAPT Stk 1°06.06 | °08.01 GE 0.54%2 1.0825.8kV 1D/L 919 919 100.0
7l 1379 1071 AR A} 335.41

A 2017 Ay A HeE(16d AAAR) 2 AHF

*GT . Gas Turbine, GE : Gas Engine, ST : Steam Turbine
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1.2 &% £ & (Probabilistic) A F %= 74

b Aol

I
i

=
o

o A 7}

o

¢+

B

4

ole] ThF Frh= ol

AT,

A o HH 7.

- =
T

2 A3y

W

HC]-

7

ﬁo

ﬁo

Load

of

o

Expectation, LOLE), &5 A% % (Loss of Load Probability, LOLP), &

of | A Al 2] T 4] = (

Expectation, LOEE),

of Energy

2] 7] ) %] (Loss

A7

% A%

Energy Index of Reliability, EIR), &% %l % (Frequency)

oH7, 14].

&

o] A

p=2
[}

(Duration)
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Al 2 A AGASY 5= %= A LOLE

1. FFAZ7IHAIZHLOLE) 39

FF A7 HA 7HLoss of Load Expectation, LOLE)& g o] 79

Aol SEEAA AAAL Z AAAD

il

A drbt 2 =4

o ZIAE YEtd= AFE Aot Foixl AN Loz 1d)E

o
ll

oF dH -3} (Daily Peak Load) H+ AlZFdH & o5&} (Hourly Peak
Load)7} 7H&&E A& &S Z3ste] Aol dojub= AlH(days/year =
hours/year)®] @92 A =& it gho| o),

E3 LOLEx= 34 A AAIA = A8AlEY A4 14 A dd
AA 7+ ol AMEH= GEEA AFEE Aot fEuveE b

Z] &

T 1

>
E
1o
t
X
ok
o
&
o
ol
rlr
r>~1
L)
-
il
N
re
)

e
of

Fe fe e

A
=,
X
N
H
1o
-
O
=
o)

lo

Yo LOLEE 0.3 days/year® A2|slal Q1o

3 3-29 #oH2].

TR BN 9T ergas ws)e] | T s Meds Eds | AT
vl & (%)|11~20| - - - - 10 - 18 13
LOLE (/)| 0.1 | 3A%F | 8AI%F | 3M%F [ 3MF | - | 44%F| - | 039

A= KEMRI A& A A Review A1103.(2018), www.kepco.co.kr/KEMRI
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a9 3-1 2AAES A=A AAgE 9% A7)

LOLE= Y pt, [hours/year or days/year]
Yy

dHE RE AEA

SEle] gt
pp - AEEE ke =AEE
t, - AlSdE ke Azt hours or daysl]
Ay, P AEHE kOl A S E AR E = MW]

[ AR Z Au) MW
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N

o
QA RAMERNEG 277} 2 £AYZ A 4L 0L AHY

RAAL AL AHN R JFE Aolgw Aueleta gholet

_

-

FNAANE T ATEFALNA = v AZEe] grTE SFeF]
a7t S8kl ool AV HdHAE] TFAlEE A
LOLE A%bS #lel 365709 dH w38t tolHE ol&dto] AV|lsow

AE3 dH A L5 4(DPLDC)S AF&-3k3l
3. A8 A 59 LOLE AxtS AT d¥u%d&E(FOR)

17335 (Forced Outage Rate, FOR)& ¢J2]o] AgAZF A ACT

A7, Az, 7]l Sl mE defe] Aol Abal AdEE e

)

gk

EZ Ao

forced outage hours

FOR=— ,
inservice hours-+ forced outage hours
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7le] 3388 FOR)IS 37 o8 e

Hgro 2 7

< SAA

ST
3E 3-3 HH719 11%4E(FOR)
TYPE MIN[MW] MAX[MW] FOR
0 400 0.10771
NUCLEAR 400 800 0.10625
800 1000 0.09686
1000 999999 0.11807
0 100 0.03156
100 200 0.04996
200 300 0.07508
300 400 0.06257
OIL

400 600 0.0317
600 800 0.02853
800 1000 0.02906

1000 999999 0
0 100 0.03799
100 200 0.04023
GAS 200 300 0.02644
300 400 0.05043
400 999999 0.04463
100 200 0.03538
200 300 0.04425
300 400 0.05962
COAL 400 600 0.05309
600 800 0.04532
800 1000 0.04244
1000 999999 0.06155

A5 FHAN AEAE A= F38 2012[7].
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=
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IOMW = 1441 7F Bt A &=t} o714 AC(Available Capacity)+= 78

£ %5 OC(Outage Capacity)= A A& %S o v},

Lp:=20MW
———

A0MW @— 30MW @— 20 MW @
Lp:=20MW Lp:=20MW
—

a)&A7] 19 T4

MW
10

=
i
e
N
)—A
=
ro
)
ol
Lo
o
il

ME X LOLE %7}

o

E 4-1 A7) 191 Als dHulelH
14 7] No TYPE k] 7] 8= FOR
#1 Gl 40 0.1
¥ 4-2 A7 192 AF F5412 % LOLE #H7F
Gl AC | OC .. A% LOLE
State MW] MW] | [MW] Probability A Zt(hrs) | [hrs/day]
1 40 40 0 0.9 0 0
2 0 0 40 0.1 24 24
Total 1.0 2.4
_ 27 _
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TwAlE % LOLE #7H1)

¥ 4-3 HA7] 2012 AE g ol E (1)
24 7] No TYPE b 7] & 5F FOR
#1 Gl 30 0.1
#2 G2 10 0.1
% 4-4 947 2019 A%E FFAHE LOLE F7HD)
Gl G2 AC oC o TG A LOLE
State | ivew | ivw] | aw | vw | ProPability g e | hrs/day ]
1 30 10 40 0 0.9x0.9=0.81 0 0
2 30 0 30 0 0.9x0.1=0.09 0 0
3 0 10 10 10 | 0.1x0.9=0.09 10 0.90
4 0 0 0 20 0.1x0.1=0.01 24 0.24
Total 1.0 1.14
3) EA7] 201¢] AlEe FHF4IE % LOLE H7H2)
¥ 4-5 @A) 2viel AE dHdolEH(2)
W4 7] No TYPE Capacity[MW] FOR
#1 Gl 20 0.1
#2 G2 20 0.1
E 46 277) 200 AEFHAHE LOLE 37H2)
Gl G2 AC oC » TF A% LOLE
State | e | pvwd | vawd | ivew | PTOPabIY g v | Thrs/day]
1 20 20 40 0 0.9x0.9=0.81 0 0
2 20 0 20 0 0.9x0.1=0.09 0 0
3 20 20 0 0.1x0.9=0.09 0 0
4 0 0 20 10.1x0.1=0.01 24 0.24
Total 1.0 0.24
_ 28 _
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4) WA 7] Ao wrE LOLE #H7} 23

LOLE [hrs/day]
1) 7] 149 2) =A7] 20 3) &z 7] 2t
(G1=40MW) (G1=30MW, G2=10MW) | (G1=20MW, G2=20MW)
2.4 1.14 0.24

A g, BH7] FA w2t LOLEE Wil

1.2 Avl 3ol A5 tstel 100% A o
%A 119) Apelsh BAR Au] ol ARk o= BhFe] AHTR-E} MW
=

ojm 24A|7FEt F-sk= AMW== 10417F, 30MW= 144]7F &< A &Htt,

Lp=20MW Lp:=20MW

b

I

10MW

40 MW @— 30MW @— 20 MW @—
Lp-=20MW

a)dd7] 19 74 b)) 2d 4 )7 2w A
hrs/day
24
10
MW
30 40
d) A7 oA &7

o
S99 42 AHEAN o, WAY] FH L A7 GRAAEFAER)
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1) 2Ad7] 192 AlFe 5413 % LOLE H7}
¥ 4-7 ZA7] 1990 AF d=HdolH
14 7] No TYPE A 7] g 2 FOR
# Gl 40 0.1
¥ 4-8 ZA7] 199 AT F35AF%E LOLE H7}
Gl AC 0C N THAH LOLE
State | vy | opmw | awy | Propability o gike) | [hrs/day]
1 40 40 0 0.9 0 0
2 0 0 40 0.1 24 2.4
Total 1.0 2.4
2) Td7] 2d1¢] Al FaAF%E LOLE H711)
¥ 4-9 A7) 2t1¢] A% dHdelE (1)
14 7] No TYPE k- 7] 8= FOR
# Gl 30 0.1
42 G2 10 0.1
F 4-10 A7) 2008l AE FHA1EE LOLE F7H1)
Gl G2 AC oC . TG A A LOLE
State | vy | ivew? | awl | paw | PrOPabIty gy gy | [hrs/day]
1 30 10 40 0 0.9x0.9=0.81 0 0
2 30 0 30 10 0.9x0.1=0.09 10 09
3 0 10 10 30 0.1x0.9=0.09 24 2.16
4 0 0 0 40 0.1x0.1=0.01 24 0.24
Total 1.0 3.3
_ 30 _
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3) A7) 20820 AEe FF4F % LOLE H7H?2)
¥ 4-11 2A7] 291 AlE L dHolE(2)
7] No TYPE Capacity[MW] FOR
# Gl 20 0.1
42 G2 20 0.1
# 4-12 237) 2] AT EHAE = LOLE 3 7H2)
Gl | G2 | AC | OC N THA% | LOLE
State | e | ivwd | awd | wy | ProPability b b hrs) | Thrs/day]
1 20 20 40 0 0.9x0.9=0.81 0 0
2 20 0 20 20 0.9x0.1=0.09 24 2.16
3 0 20 20 10 0.1x0.9=0.09 24 2.16
4 0 0 0 40 | 0.1x0.1=0.01 24 0.24
Total 1.0 4.56
4) $A7] FA w2 LOLE #H7} A3

LOLE [hrs/day]

1) ¥4 7] 19
(G1=40MW)

2) TA 7] 20
(G1=30MW, G2=10MW)

3) w7 24
(G1=20MW,G2=20MW)

24

3.3

4.56

N
=
N
)
olN
)
>,

AA ez vpm

g0 2 U=s Al LOLEZ} 7HE
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a7} 20MW o] 7

S

o

T

£

B
14X 7F

T
T

el QA

7} H.

S

=
[}

-

E o
T

[}

7] 2% 14385 (FOR)

7l
%

&
10A1 %, 10MW

-7
-

=]
dl
=
L

0.003°] . ©

LOLE
o

T

=

o] tt. 9

7] 1HH(G2) 2 e ST

= 20MW

S

2. AR o}
29l 1% E(FOR)
24X 5ok H

—_—

o
Mo
Mo

o)
o

W
XA

X

e
Ar
ﬂmu

o

B oAAE Hzel A wE §

MW

20

10

7}

[©]

]

b2

hrs/day

24
10

Lp

T21% % LOLE

Tz

12 13

-

A

[RRER

o

7}

z|

)
JO

4-13 A

=

=

-
It

Lp
9 4-3 QAR 131 2e AlE, QAR 2314 24 A
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@)
&a|
PIZM
~ OO | B
=
—
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ﬂﬂuﬁ
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% 4-14 AAAXRZ 134 THdAE F34% % LOLE H7}
State | w1 | viw) | W) | W] Probability i (hre day]
1 1 20 | 20 | 20 | 40 | 0.9x0.9x0.997-0.80757 0 0
2 20 | 20| o0 20 | 0.9%0.9x0.003=0.00243 0 0
3 | 20 20 | 20 | 09%0.1x0.997-0.08973 0 0
4 | 20 0 20 | 0.9%0.1x0.003=0.00027 0 0
5 0 | 20 | 20 | 20 | 0.1x0.9x0.997-0.08973 0 0
6 0 | 2 | o 0.1x0.9%0.003=0.00027 | 24 0.00648
7 0 0 | 20 0.1x0.1x0.997=0.00097 | 24 0.23928
8 0 0 0 0.1x0.1x0.003=0.00003 | 24 0.00072
Total 1.0 0.24648
2) AAME 23]d HHAEe TwAE = LOLE 37}
% 4-15 AAAE 23] SHdAE Y HdolH
T TYPE Capacity[MW] FOR
WA 7)1 Gl 20 0.1
- 7] 2 G2 20 0.1
AAM=Z]1 TL1 20 0.003
AAM=Z2 TL2 20 0.003
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#E 4-16 AR 234 2HAAS F542 %= LOLE #H7t

G1 G2 TL1 TL2 AC .- TEAY LOLE

State | ivw) | Mwl | MW | MW | IMw] Probability AzHhrs) | [hrs/day]

1 20 20 20 20 40 | 0.9x0.9%0.997x0.997=0.80514729 0 0

2 20 20 20 0 40 | 0.9%0.9x0.997x0.003=0.00242271 0 0

3 20 20 0 20 40 | 0.9x0.9%0.003x0.997=0.00242271 0 0

4 20 20 0 0 20 | 0.9x0.9%0.003x0.003=0.00000729 0 0

5 20 0 20 20 20 | 0.9x0.1x0.997x0.997=0.03946081 0 0

6 20 0 20 0 20 | 0.9x0.1x0.997x0.003=0.00026919 0 0

7 20 0 0 20 20 | 0.9x0.1x0.003x0.997=0.00026919 0 0

8 20 0 0 0 20 | 0.9x0.1x0.003x0.003=0.00000081 0 0

9 0 20 20 20 20 | 0.1x0.9x0.997x0.997=0.08946081 0 0

10 0 20 20 0 20 | 0.1x0.9x0.997x0.003=0.00026919 0 0

11 0 20 0 20 20 | 0.1x0.9%0.003x0.997=0.00026919 0 0

12 0 20 0 0 0 0.1x0.9%0.003x0.003=0.00000081 24 0.00001944

13 0 0 20 20 0 0.1x0.1x0.997x0.997=0.00994009 24 0.23856216

14 0 0 20 0 0 0.1x0.1x0.997%0.003=0.00002991 24 0.00071784

15 0 0 0 20 0 0.1x0.1x0.003x0.997=0.00002991 24 0.00071784

16 0 0 0 0 0 0.1x0.1x0.003%0.003=0.00000009 24 0.00000216

Total 1.0 0.24001944
3 AALNE 30 wE LOLE H7F A3
LOLE [hrs/day]
D AAd=E 134 2) AAARZ 2314
0.24648 0.24001944
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Aol wet AFol7 & Aeolth 2=y AT

AAE] Agdelg el v=d ol 7Hgetsith ool T 7IAY
W Fayst i5s 83 LOLEAMS 98 +9 A4y
W} FARSE olmtE gXE xge FEE Fte AfEo] =& &
A S o] 1d7E dH e volE & o] &3t AtelATFE AT

A

¥ 2-49 F9A7IAY A AE FEE udste] ® 4-18¢9 Case 1,

=

Case 2, Case 3% o] Hst=a7|7} o & wWidA S dgHsl HolHE

g8kl

F 418 AHHATE A% AlEa]e wE widAlS o] F-shdl el

Hef - sHMW] | Bt 5-sHMW] | #H A 5 5HMW]
Case 1 5.60 3.72 2.60
Case 2 12.20 8.76 6.50
Case 3 50.10 30.02 21.28

9 4-7 ~ 4-12% 3659 F<oF ZF Cased 4AUY

|=]
1
WARdeoz Al R JHARPHASTAS b Aot

e
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1) Case 1 : A58t 560[MW], B 538t 3.72[IMW], 453} 2.60[MW]

Daily peak load(MW)
6
5
A
3
2
3
0
18 28 38 48 S5 62 78 8= o= 10® 1S 128
120 12 1 19 19 1w 1w 1w 19 1 1Y 1w

9 4-7 AHEAT AEY dH Y E-5HH 524 (DPLVC)

Daily peak load(MW)
G
5
4
3 —_—
2
1
a
B T =" W o v T e T I o e O o T S e S o e N e O T = T T e N P = 5 S o T e RV
srTRREegdsaeeggadetRasnang
% 4-8 AFEIAT AE Y A FH ek &= (DPLDC)
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2) Case 2 : HWF3 12.20IMW], B5-3F 876[MW], 23} 6.50[MW]

daily peak load(MW)

14

1z

= ¥ 38 4 52 s 7H BE o9 10 118 12
o R gor R 3EE SrE ek IR aE IS am 3
a9 4-9 AT A QA e %S4 (DPLVO)
daily peak load({MW)

14
12
10 k
B
B
2
SRS RSRNSAHILGEEEARNAERIRENABRY
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3) Case 3 @ 38} 50.10[MW], St} 30.02IMW], 273} 21.28[MW]

Daily peak load(MW)
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Daily peak load(MW)

60.00
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9% 412 QT AT Ao H-54% 34 (DPLDC)
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8.9] 100%, 90%, 80%, 70%,

AeAEe 57 wdol).
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1 €9,

FAsA T wslY o

) B 7=

) AAME 3 A3, 23]4)d e AYAlFY THA

T EH7] 1
(GD)

T 7] 2
(G1-1, G1-2)

T 7] 3o
(G1-1, G1-2, G1-3)

Case 1, 2, 3-1

Case 1, 2, 3-2

Case 1, 2, 3-3
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# 4-19 Case ¥ 79 W AA 27| dok &3

1) Case 1 : HhF-3} 5.60[MW], H5-35} 3.72IMW], & A F-3} 2.60[MW]
Case 1-1 Case 1-2 Case 1-3

State Gl Gl1-1 G1-2 Gl-1 G1-2 G1-3
IMW] IMW] IMW] [MW] IMW] IMW]
a 2.8 2.8 1.867 1.367 1.867
100% | b 56 3715 1.8% 3715 0.942 0.942
o 26 30 26 15 15
a 252 252 1,680 1.680 1.680
90% | b 5.04 3715 1325 3715 0.662 0.662
c 26 2.44 26 1.22 1.22
a 2.24 2.24 1.493 1.493 1.493
80% | b 448 3715 0765 3715 0.332 0.382
c 26 133 26 0.94 0.94
2 1.9 1.9 1.307 1.307 1.307
70% | b 3.92 3715 0.205 3715 0.102 0.102
c 26 1.32 26 0.66 0.66
a 168 168 1120 1.120 1.120

60% | b 3.36 3.36 - 3.36 - -
c 26 0.76 26 0.38 0.38

2) Case 2 @ HHF3s} 12.20[MW], H¥-at 876[MW], A58t 6.50[MW]
Case 2-1 Case 2-2 Case 2-3

State Gl Gl-1 Gl2 | Gl1 | Gl2 | GlI3
IMW] [IMW] [MW] IMW] [IMW] [IMW]
a 6.1 6.1 4067 4,067 4.067
100% | b 12.2 8756 3.44 8756 1.722 1.722
c 65 57 65 2.85 2.85

2 5.49 5.49 3.66 3.66 3.66
0% | b 10.98 8756 222 8756 1112 1112
c 65 443 65 2.24 2.24
a 488 488 3.253 3.953 3.253
80% | b 9.76 8756 10 8756 0.502 0502
c 65 3.26 65 1.63 1.63
a 4.27 4.27 2.847 2.847 2.847

70% b 854 854 - 8.54 - -
c 65 2.04 65 1.02 1.02

2 366 3.66 2.44 2.44 0.44

60% | b 7.32 7.32 - 7.32 - -
c 65 0.82 65 0.41 0.41
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3) Case 3 : 43} 50.10[MWI, B3} 30.02IMW], #5381 21.28MW]

Case 3-1 Case 3-2 Case 3-3

State Gl Gl | Gl2 | GI1 | Gl2 | G13

IMW] MWl | MWD | MW] | MW | MW

" 2505 2%5.05 167 167 167

100% b 50.01 30.025 20.075 30.025 10.038 10.038

c 21.28 28.81 21.28 14.41 14.41

a 22555 | 2565 | 1503 15.03 15.03

0% | b | 4500 30025 | 15065 | 30025 | 7533 7533

¢ 2198 2381 2128 | 11905 | 11905

. 20.04 20.04 13.36 13.36 13.36

80% | b | 4008 30025 | 10055 | 30025 | 5028 5028

. 2198 18.80 21.28 9.40 9.40

a 17.535 17.535 11.69 11.69 11.69

0% | b | 3507 30025 | 5045 | 30025 | 2523 2523

c 2198 1379 21.28 6.89% 6.8%

. 1503 1503 10.02 10.02 10.02

60% | b | 3006 30025 | 0035 | 30025 | 0018 0.018

c 2198 878 21.28 4390 4390

*al WA 8% - F oH S/ AT i

b ows) 1) SH-RERel, UuA WA S TFEw Awah/ e wa] oa
¢ wAs) 10 §E-AANE, Juld WAy S@-(F FEEW Havena Bh] oa
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i 4-20 4

A7) RAF NHE A

-

4 Az

LOLE [days/year]

100%

90%

80%

70%

60%

EREE

23]

13]4

23] | 1314

23]

134

23]

134

23]

0.02772

0.01388

0.04695

0.02361|0.14887

0.07455

0.28156

0.14099

0.45464

0.22766

0.05146

0.02577

0.07288

0.03650 | 0.17093

0.08560

0.29858

0.14952

0.46508

0.23289

1-2 | b

0.03897

0.01951

0.05747

0.02878|0.15552

0.07788

0.28317

0.14180

0.45464

0.22766

0.04964

0.02486

0.07274

0.03642 | 0.17079

0.08552

0.29844

0.14944

0.46494

0.23282

0.03555

0.01780

0.06768

0.03389 | 0.18373

0.09200

0.31454

0.15751

0.47514

0.23792

1-3| b

0.03447

0.01726

0.05663

0.02836|0.15686

0.07855

0.28317

0.14180

0.45464

0.22766

0.03892

0.01949

0.06662

0.03336 | 0.16615

0.08320

0.29837

0.14941

0.46951

0.23511

0.03349

0.01388

0.05849

0.02929(0.16810

0.08418

0.34695

0.17373

0.70848

0.35477

0.05438

0.02723

0.08398

0.04206 | 0.18943

0.09486

0.36148

0.18101

0.70928

0.35517

22| b

0.03868

0.01937

0.06828

0.03419|0.17373

0.08699

0.34695

0.17373

0.70848

0.35477

0.05438

0.02723

0.08398

0.04206 | 0.18943

0.09486

0.36148

0.18101

0.70928

0.35517

0.04946

0.02477

0.10619

0.05318 | 0.20996

0.10514

0.37547

0.18802

0.71006

0.35556

2-3 | b

0.03165

0.01585

0.06617

0.03313|0.17324

0.08675

0.34695

0.17373

0.70848

0.35477

0.04279

0.02143

0.07829

0.03920 | 0.18958

0.09493

0.37168

0.18612

0.70992

0.35549

0.02772

0.01388

0.03349

0.01677|0.06426

0.03218

0.13349

0.06684

0.32387

0.16218

0.04635

0.02321

0.05906

0.02957 | 0.08953

0.04483

0.15613

0.07818

0.33928

0.16990

32| b

0.03904

0.01955

0.04459

0.02233|0.07419

0.03715

0.14079

0.07050

0.32394

0.16221

0.04291

0.02149

0.05804

0.02906 | 0.08946

0.04480

0.15606

0.07815

0.33921

0.16986

0.01784

0.02477

0.04089

0.02047 | 0.09340

0.04677

0.17434

0.08730

0.35411

0.17732

33| b

0.03082

0.01543

0.03771

0.01888|0.06969

0.03490

0.13728

0.06874

0.32401

0.16225

0.02507

0.01256

0.04215

0.02111 | 0.08096

0.04054

0.15936

0.07980

0.34385

0.17218
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a9 4-14 9 A7 Y BoAE A 3% A3 LOLESA
(Case 1)

——154 11 =13 12-a =138 126 =158 12 ¢ —+13|M13a =154 13b 15[ 1-3c¢

—23|M11 —23|A12a =+235[AM12b =23[M12c 25 M13a —25|M13b ——23[M13c

0.5
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035
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Abstract

A Study on the Reliability Evaluation of
Power Supply for Community Energy System

Jin Hee Kim
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

In response to the changes in environments of electricity power
industry, the interests of Distributed Generation(DG) have increased.
In South Korea, Community Energy System(CES), established in
2003, 1s considered to be one of the solutions to DG network
systems. CESs operators are responsible for the reliable and safe
energy supply to their own customers under both normal and
emergency conditions. This paper proposes a probability method to
evaluate the reliability for CESs by using a system reliability index,
loss of load expectation(LOLE). As CESs include interconnection of
external power system due to the supply facility mandatory standard,
the proposed method considers the forced outage rate of the
interconnected lines as well as generators. Also the current policy
and status of CESs were investigated in aspect of a reliable energy
supply. The analysis shows that the proposed method is effective in

evaluating the adequacy of CESs, and the system operators can utilize the

method for constituting their systems in compliance with the reliability
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5 1. AHEATE

1) Case 1 ¥3}

A% Z Cased H-3}do] g

14 |29 |39 |49 |59 |6¥ | 7¥ |8¥ |9¥ |10¥ | 11¢¥ | 12¢
1 3.1 49 3.5 3.2 3 3.4 3.8 5 35 2.8 3.2 44
2 4.2 4.7 4 3 3 3.2 3.8 5.1 3.3 3.1 3.1 3.9
3 41 4.4 4 3.3 2.8 2.9 4.3 5 3.4 2.7 3.2 3.4
4 4 4.3 3.5 3.2 2.9 2.9 4.6 5.1 3.6 2.6 3 4.4
5 4 3.4 34 3.3 2.7 3.3 4.7 5.3 3.5 2.8 3 4.4
6 3.8 4.7 4.2 3.3 2.8 2.9 4.9 48 3.3 2.7 3.3 4.3
7 3.6 45 4.3 3.1 2.7 3.2 4.6 55 3.6 2.9 3.2 4.3
8 3.2 4.6 4.3 2.8 3 3.1 4.2 49 3.6 29 3.3 46
9 4.1 438 3.9 2.7 3 3.2 4 48 3.4 3.3 3.2 4
10 4.3 49 3.9 3.1 3 3 44 44 3.2 3.3 3.4 34
11 44 44 3.5 3.1 3.1 29 4.7 4.3 3.5 3.2 3.1 5
12 4.3 3.5 3 3.1 3 3.3 4.3 4.3 3.4 3 2.9 5
13 4.6 4.7 3.7 3.1 2.9 3.3 5 3.7 3.4 3 3.5 5.1
14 45 45 3.7 3.1 26 3.3 5.1 4 3.5 2.8 3.5 49
15 3.8 4.3 3.7 2.8 3 3.5 4.1 3.6 34 2.8 3.7 4.8
16 438 41 3.5 2.8 3.2 3.8 41 3.9 3.1 3.1 3.8 4.1
17 42 4.3 3.5 3.1 3.1 34 4.6 4 3.2 3.1 3.9 3.8
18 45 41 3.2 3.1 2.9 3.3 4.7 4 3.4 3.1 3.7 4.9
19 4.7 3.5 3.1 3 3 3.7 5.1 3.8 3.6 3.1 3.5 4.8
20 4.1 46 34 3.1 29 3.8 5.5 3.6 3.2 3.1 43 4.8
21 4.6 4.4 3.5 3 2.9 3.8 5.6 4.3 3.3 2.9 41 45
22 3.7 45 3.5 2.8 3.2 4 5 44 3.3 29 4 4.2
23 3.7 4.4 3.4 2.8 3.2 4.3 4.4 4.3 3.1 3.1 3.9 3.8
24 41 4.3 3.4 3 3.2 3.6 438 4.6 3.2 3.1 4.3 3.3
25 4.3 3.9 3.2 3 3.1 3.3 5.3 41 3.6 3.1 3.7 3.6
26 4.6 3.3 3.2 3 3 3.9 5 3.6 3.6 3.1 3.3 4.8
27 3.5 41 3.6 29 2.9 4 4.6 3.3 3.5 3.1 4 4.9
28 35 3.9 3.6 29 29 4.1 44 3.6 3.2 29 3.9 4.6
29 3.7 3.4 2.7 3.4 4.2 4.2 3.2 3 2.9 4.2 4.2
30 4 3.3 2.7 3.3 4.2 4.1 3.3 3 3.3 4.3 3.9
31 49 3.5 3.4 4.3 34 3.2 3.4
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2) Case 2 £ 3

]_

14 24 34 44 54 64 74 84 94 104€ | 114 | 12¢
1 8.3 103 | 92 7 7.5 8.1 8.9 9.7 8.2 7.4 8.8 9.5
2 8.5 102 | 95 7.4 7.9 8.1 8.2 9.4 8.2 7.4 8.7 9.3
3 8.5 102 | 88 77 8 79 8 113 |79 7.8 8.4 8.2
4 9.6 9.9 8.4 3 76 74 8.4 117 | 84 8 8.1 8.4
5 9.8 9.9 8.1 3 7.2 7.6 8.2 11.7 | 89 8 7.5 9.1
6 9.8 9.1 8 79 7.4 T 8.5 117 | 87 7.8 i 9.7
7 9.9 8.1 8.7 79 7 8.1 8.8 11.3 | 8.8 7.8 8.2 9.4
8 9.8 7.3 9 7.8 7.3 8.2 9.3 119 | 84 7.2 8.6 9.5
9 9.2 8.3 9.2 75 7.8 8.4 9.2 12 85 7.4 8.7 9.5
10 9 9 9.3 7.6 7.8 8.3 9.6 12.1 | 8.1 7.8 8.5 8.8
1 10 9.3 9.1 79 77 8.1 108 | 122 | 82 7.8 8.2 8.9
12 101 | 91 8.5 77 7.8 8 9.6 122 | 84 7.8 7.6 9.6
13 102 | 83 8.4 7.7 7.7 8.6 9.9 11.3 | 85 7.8 7.8 9.5
14 10 9 8.9 79 7.2 8.3 9.9 105 | 7.3 7 8.3 10.2
15 9.8 9.9 8.8 7.6 7.6 8.3 9.3 11 6.8 7.3 8.5 10.3
16 9.2 9.9 8.5 75 77 8.1 8 9.5 7.6 7.6 8.6 10.4
17 9 9.8 8.4 77 7.8 8.3 8 101 | 79 7.9 8.4 8.8
18 108 | 9.3 8.1 79 7.8 79 8.9 104 | 79 7.9 8.2 8.6
19 109 | 9.2 7.6 79 8 3 95 11 8.1 7.8 7.6 9.3
20 11 8.6 7.8 7.8 8.1 8.6 101 | 102 |79 7.8 79 9
21 107 | 8.7 8.2 79 7.5 9 104 | 104 |79 77 8.5 9
22 108 | 94 8.3 7.7 6.5 8.6 11 103 | 8 7.2 9.1 9.3
23 103 | 9.6 8.3 7.4 8 8.9 102 | 99 79 7.5 9.5 9.9
24 101 | 9.7 8.3 74 7.8 8.4 104 | 9.2 7.6 7.8 9.5 9
25 11.1 | 95 8.2 7.7 79 7.8 109 | 9.7 7.8 79 9.2 8.7
26 107 | 9.2 77 77 7.8 8.1 106 | 94 8.3 7.9 8.6 9.7
27 103 | 8.4 7.9 77 7.8 8.4 103 | 85 8 7.9 8.6 10.2
28 101 | 88 8.2 7.8 75 8.8 9.9 8.4 8 7.7 9.6 10.2
29 9.9 9.9 8.3 7.6 7.7 8.7 9.9 3 7.8 74 9.5 10.3
30 9.2 8.1 7.3 8 8.9 103 | 85 7.8 77 9.2 9.9
31 9.5 8 8.1 10 T 8.5 8.9
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3) Case 3 #3}

14 24 34 44 54 64 74 84 94 104 | 11¢ | 12¢
1 2312 | 2795 | 2394 | 29.04 | 22.79 | 31.32 | 3399 | 36.5 30.8 289 238 26.8
2 2472 | 285 2695 | 22.76 | 29.06 | 25.41 | 36.02 | 35 29.7 24.1 30.3 257
3 2634 | 27.76 | 33.07 | 2991 | 27.84 | 27.87 | 3738 | 37.1 30 255 26.5 256
4 2515 | 2437 | 245 30.18 | 26.82 | 28.36 | 35.87 | 40.7 31.9 23 27.5 277
5 2575 | 2391 | 236 29.76 | 27.68 | 2849 | 31.14 | 414 32.6 25.8 29.4 28
6 2523 | 2791 | 291 30.83 | 2747 | 29.38 | 364 439 34.2 28 224 24.2
7 2396 | 3138 | 27 29.69 | 28.52 | 30.98 | 3861 | 43 313 284 31 29.2
8 2203 | 2413 | 27.01 | 27.97 | 2549 | 31.02 | 3698 | 42.2 322 236 276 27.9
9 2474 | 2776 | 25.68 | 28.59 | 29.63 | 24.08 | 37.93 | 43.2 313 30.7 233 29.98
10 25,52 | 2816 | 2599 | 30.59 | 29.92 | 28.24 | 3934 | 39.2 30.9 326 30.6 316
11 25.5 2935 | 2491 | 2936 | 241 28.5 37.06 | 36.6 29.4 30.8 233 36.8
12 2444 | 2885 | 2292 | 2998 | 30.18 | 2946 | 42.74 | 329 33 30.8 29 38
13 2818 | 30.78 | 305 29.33 | 24.86 | 30.07 | 439 318 31.9 30.2 24 37.6
14 2842 | 2474 | 30.73 | 29.75 | 28.27 | 30.88 | 429 331 314 24.6 311 371
15 2406 | 27.61 | 29.02 | 235 29.72 | 2912 | 392 349 29.4 29.6 247 354
16 2574 | 29.33 | 2898 | 2856 | 24.62 | 2992 | 415 374 29.9 304 289 33.6
17 2409 | 3194 | 2597 | 27.47 | 30.08 | 2849 | 444 36 30.1 305 289 345
18 2734 | 3166 | 25.38 | 29.84 | 30.06 | 29.15 | 434 359 32 30.7 26.5 36.7
19 2829 | 231 27.52 | 27.07 | 3032 | 30.74 | 36.6 338 29.4 304 243 36.8
20 2536 | 25.16 | 30.21 | 29.81 | 25.12 | 31.92 | 46 354 313 29.7 26 37.2
21 26.65 | 2547 | 28.87 | 30.69 | 29.57 | 31.39 | 50.1 375 313 22.7 335 36.5
22 2835 | 2534 | 2584 | 27.87 | 25.52 | 32.7 424 39.3 317 289 26 34.6
23 3113 | 2477 | 26.14 | 2812 | 31.33 | 30.09 | 45.2 441 29.6 30.2 26 294
24 29.77 | 25.81 | 28.31 | 29.24 | 30.52 | 31.19 | 40.3 442 299 30.2 26.3 26.5
25 30.81 | 23.52 | 27.64 | 2997 | 30.79 | 30.72 | 389 38.3 324 304 26.4 24.7
26 26.72 | 2234 | 2249 | 2952 | 23.77 | 323 343 321 251 239 238 285
27 2279 | 2523 | 2561 | 29.59 | 27.93 | 29.85 | 349 315 31.2 30.1 27.1 318
28 2248 | 2432 | 2846 | 23.09 | 28.64 | 3342 | 376 36.9 30.9 283 259 338
29 21.28 2819 | 27.84 | 32.28 | 3274 | 329 341 295 283 25.8 29.9
30 23.53 27.89 | 28.2 2459 | 3537 | 348 331 287 274 27.2 244
31 26.42 30.07 317 36.6 323 305 244
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