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Reliability Analysis Method of Distribution Network

Based on lLLoad Classification Evaluation
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(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
2. Electric Power Research Institute of China Southern Power Grid, Guangzhou 510080, China)

Abstract: The rapid and accurate reliability assessment technique is critical to the improvement of dis-
tribution network operational level. A reliability evaluation method of distribution network based on load
classification is proposed in the paper, which uses probabilities and sampling approach to determine the op-
erating state of the system and the place where the fault or failure occurs. The distribution system is divid-
ed into different types of loads for analysis, and the functions of network reconfiguration and load transfer
are taken into account under the case of distributed generation. This method can effectively simplify the
traditional reliability evaluation process and improve the efficiency of analysis. It can be also suitable for
the real— time reliability evaluation of the distribution network. The validity of the proposed method is
verified by the improved IEEE—RBTS Bus 6 system as an example.
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Fig. 1 The type node analyzing process after thefailure
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Fig. 2 Reliability evaluation implementation flow

of distribution network with DGs
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Tab.5 Reliability index of different load pointsafter fault of part 4
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U,T/h 1 1 1 1 1 1 0.01 1.01 0.01 0.01 0.01 0.01
Egxs.;/MWh 0.207 5 0.226 0 0.456 2 0.4802 0.258 9 0.207 5 0.0056 0.196 3 0.0052 0.0020 0.0019 0.002 0
A A5, 13 14 15 16 17 18 19 20 21 22 23
LT/ 1 1 1 1 1 1 0 0 0 0 0
U;T/h 0.01 0 1 0 1 0.1 0 0 0 0 0
Egxs.:/MWh 0.004 6 0 0.351 8 0 0.456 2 0.048 0 0 0 0 0 0
x6 ReEEHTTATEEER
Tab. 6 Reliability index of different load points
B Rif 5 1 2 3 4 5 6 7 8 9 10 11 12
Sxa T/ 2 2 2 2 2 2 2 3 2 2 3 3
SU.+T/h 1.01 1.01 1.01 1.01 1.01 1.01 0.01 2.01 1.01 1.01 1.01 1.01
SEgns.ii/MWh 0,209 6 0.228 3 0.460 8 0.4850 0.261 4 0.209 6 0.0056 0.3906 0.521 4 0.2002 0.196 3 0.200 2
Uik 13 14 15 16 17 18 19 20 21 22 23
Saa T/ 3 3 3 3 3 3 1 1 1 1 1
SU.+T/h 1.01 1.01 2.01 0.02 2.01 0.21 1 0.1 1 1 1
SEpns.i/MWh 0,460 8 0.196 3 0.707 0 0.004 0 0.916 9 0.1008 0.194 3 0.0352 0.516 3 0.198 2 0.557 6

Hr RO HERE ) L BRI R) L i BE AT L A i R R
S AK s T R I A Y PR A Ao AR TR PR ) AT
B &2 B, 3R 7 5 =47 s, A5 7ERCH W 3
AKPEAR B G DL B e if 8]y Ty = 0.5 h B,
FHHF B 4G R 45 ENS F1 SAIDI 48 b5 A 8 K i 2 30
A, T DL bR B A AL B A 5 R B A 4 T R 45 T S
[F) HL A% (L RE 7 AN 15l 25 B2 il — 358 4 mT ply H A el VR
HEAT S A 1 97 A 1 AR AT SR L DAAR SCARA) SR ) L
HLJE B2 JC ¥k B f far 19~23 LAY B4, U AE
JCMF 4 KBRS e JEA 1 4 8~10 H5AE Ty e 2
GAT s ST 19 00 11~ 13 4548 2y d 26 B fap W) 5
FEARA R B REAR. 10X T d 28100 f L A5 il RE AR
WA 350 4 B fer 4 o 5 6 BB PR A S R L TC YA i F L X
d B9 A s 7 M F AR DG Tk Sk R 68 1Y
Ty, FL AR Ao 45 190 98 5 % T f fep s 16, DU 5 S5 1 AT 4
DG J3 3l 5 A ek 2 ik .

HY TR A S B T] 7 DR AR S A 1Y 43 A A
T 7 RSO A6 53 07 B T 25 o0 i i B v oK &
S DRI 00 AT A P A A R O /N s R T T
T 5 r Z (8] L9 11 25 Akt 25 % 25 2R 3 ol — 5 52 .

S I H R T T DCBRS H I L TE R SRR DS
KR RIS OLT - Al G A DR AT PG 4 R
SEVERARE R R T i AR 25 5 AN L R AT
A EEPE SR bR B3 23 OF E— 2 FI R R GRS
x7T FEBATHRSEATENE
Tab.7 Reliability index with different condition

T ]:] g Qj: F‘:ﬁ /IS;\II-‘] USAII)] EI—?\IS.:
NE] R GUTE
K/ T (h/ T (MWh/T)
JFIR A5 2.198 6X10~* 1.011 3X10* 7.256 0X10 *

Treee=0.5h 2.198 6X107* 1.468 0X10~* 10.543 4X 107"
B2 FAERE IR R 2,198 6 X107 1,141 8X 10+ 8.155 6X10*

fERERER 2.198 6X10 % 1.019 4X 10+ 8.719X10 *
5 & i
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