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Abstract: The reliability of distribution system including distributed generation (DG) need to be analyzed while the DG technology

has been used widely now. Traditional reliability assessment theory can hardly to be applied, because basic historical DG reliability

data has not been accumulated. The distribution Systems reliability assessment including distributed generation based on credibility

theory is proposed to solve this problem. Three new reliability index are proposed: Random-Fuzzy Expected Energy Not Supplied

(RFEENS), Random-Fuzzy Customer Average Interruption Duration Index (RFCAIDI), and Random-Fuzzy Customer Average In-

terruption Frequency Index (RFCAIFI). Assessment procedure for RFEENS and RFCAIDI is based on random fuzzy expected value,

while the procedure for RFCAIFI is based on average chance Measure. The test results on IEEE system demonstrate that the proposed

method is flexible enough to accommodate system’s security objectives.
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Fig. 1 Development Progress of Credibility
Theory Applied in Power System
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1) RFEENS ( Random-Fuzzy Expected Energy
Not Supplied) [ LR {5 iy Hiy i 00 B2, BAAfz
kW - h/a,
RFEENS,,, ;..[Risk,., .[£r0r(0)]] =

f Crio e @1 EENS,, [Risk,,(£,00(0))] = rld,
0

0
_f Cr{9 € O EENS,,[Risk,,(&.0:(0))] <rld,

(1)
2 ) RFCAIDI ( Random-Fuzzy Customer Average
Interruption Duration Index ) Ffi HLECHH H /- 2745
FrEEmf e Ebr, 07 h/a,
RFCALDI,, ;. [ Risk,,,;.[ £ror (kO) 1] =

f Crl0 € @1 CAIDI,, [Risk,, (£70n(0))] = rld,
0
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—f) Crlo c O EENS, [Risk, (£,00(6))] < rld.

pro pro
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3) RFCAIFI ( Random-Fuzzy Customer Average
Interruption Frequency Index) [fALIER P 3 1512
HIRRAE bR, B /4R
Ciu | RFCAIFI{ (£,016B1 |

= [ Cyléron < Bl (a)d, (3)
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= [ PiRisk,, (£r0x(0)) = rld,
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Step 4 ;

a = minISkSNEENSpm[RiSkpru(é::FOR(gk> ) J

b = maXlskSNEENSpraI:RiSkpru(fFOR<01\') ):I (5>
Step5: Xtrela, b],

e +Cr%0 € @l EENSpro[RiSk/)rrI(fFOR(H))} = r}

o Zr=0
e - C,%@ € @l EENSpru[RiSkpm(fFOR(e) )J = r}
=r <0 (6)

Step 6:RFEENS,,, ;. [ Risk,,,_;.[ £ror(6) 1]
=aVO0O+bANO+ex(b-a)/N (7)
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Step 4 .
wi=L(max — max u;) +L(maXM.—max,u.)
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Step 5: M T XT3 E 17 KU F8 A 1 Bl HLAE
LIRS IR

N
C,u | RECAIFI} = Y pw, (9)
i=1

3 #Hl

ASCRFASCHERT iy IEEE S50 R %, Hahk
e 2 fros, AR 1R .

&1 HRHAA

Table 1 Node Load Values

A EARE A B C D E F G
SERI /KW 482
15 7/ kKW 626

350 2108 3785 2 489 2 067 395
545 2737 4916 3 206 2 684 513
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Fig. 2 Original Distribution System Structure
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Fig. 3 First Kind of Improvement Schemes
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Fig. 4 Second Kind of Improvement Schemes
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Table 2 Random-Fuzzy Expected Energy Not Supplied

Index of Different Schemes KW - h/4f

RS 3 i L ) 1 2 3 4 5 6
RFEENS {# 16 998 4750 12 034 6 504 4 567 4 586 4 586
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Table 3 Random-Fuzzy Customer Average Interruption Duration
Index of Different Schemes h/ %

GES BT HL 1 2 3 4 5 6
TS A 1.903 0.386 1.824 1.824 0.373 0.365 0.382
i B 2.251 0.386 2.175 2.175 0.372 0.368 0.385
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Table 4 Random-Fuzzy Customer Average Interruption Frequency
Index of Different Schemes
W/

R UoERTHR 1 2 3 4 5 6
MAFE D 0.562  0.178 0.179 0.179 0.179 0.186 0.186
E  0.734  0.572 0.634 0.611 0.571 0.566 0.508
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