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Abstract: With the large access of the distributed photovoltaic (PV) supply, both the topology and power flow of the
traditional distribution network change greatly, and different operations and configurations of the distributed PV supply
yield serious influence on the reliability of the distribution network. Therefore, it is necessary to make accurate assessment
and analysis of the reliability of the distribution network with the distributed PV supply. The reliability of the distribution
network with and without the distributed PV supply are calculated by combining network partition technology and Monte-
Carlo method in this dissertation, the reliability of the distribution network is studied with different access capacities,
access positions, synchronizing modes and operation modes of the distributed PV supply, and the obtained calculation
results are further analyzed in quantitative and qualitative manner. As a result, the reliability influence factors of distri-
bution network accessing the distributed PV supply are studied under different operations and configurations , which pro-
vides a theoretical foundation for the planning design of distribution network accessing the distributed PV supply.
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Fig.1 Network structure diagram of typical distribution network Fig.2 Network partition model of typical distribution network
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Table 1 Partial load point reliability indexes of the distributed PV supply of different access capacities

P E R P2 A S 1]
Asetk ES! VEY) D Ametk ES! VEY) T3
B g 1 0.3309 0.3309 0.3309 0.3309 24551 24551 24551 24551
ffar s, 15 0.2375 0.2375 0.2375 0.2375 3.5318 3.5318 3.5318 3.5318
i far s, 30 2273 1 22513 2.236 8 2.2345 5.001 4 4.796 8 4.683 6 4.5018
G far o 31 2.5655 2.4017 23295 2.2856 3.790 1 3.578 4 3.416 5 3.4025
i fur 451, 40 25231 25113 2.5012 2.500 1 5.056 8 4.968 8 49596 4.876 9
F2 HHRNARBEERRDENBTETH RS W RiEER
Table 2 System reliability indexes of the distributed PV supply of different access capacities
Wi S SAIFI SAIDI CAIDI ASAI ENS
Atk 12125 3.7192 3.067 4 0.999 58 49.539 1
E S 1.199 8 3.652 6 3.044 3 0.999 69 45.610 6
FE— 1.192 6 3.4527 2.8952 0.999 72 42.1567
T 1.1896 3.3626 2.8267 0.999 75 40.922 1
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Table 3 System reliability indexes of the distributed PV supply of different access positions

VE S SAIFI SAIDI CAIDI ASAI ENS
35 Sk 12089 3.606 5 2,983 3 0.999 69 472453
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Table 4 System reliability indexes of the distributed PV supply of different synchronizing modes

kS SAIFI SAIDI CAIDI ASAI ENS
Tr%— 1.189 6 3.362 6 2.8267 0.999 75 40.922 1
I 1.100 9 3.0632 2.782 4 0.999 78 37.682 1
Vi = 1.109 5 3.098 3 27925 0.999 76 39.3350
LESL 1.105 8 3.0719 2.778 0 0.999 76 38.267 9
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Table 5 Partial load point reliability indexes of the distributed PV supply of different operation modes
ST P R SR BB 2 )
VE Y TE— TrE— TE Uk =
B 4 28 0.8342 22356 22251 4.796 8 2.1225 5.0377
ff i 31 0.879 5 2.5372 0.879 6 3.578 4 1.959 8 3.684 7
i faf 45 36 1.1198 2.5102 25113 4.966 6 24596 5.0332
T 40 1.1186 2.509 8 25109 4.968 8 2.460 3 5.0351
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Table 6 System reliability indexes of the distributed PV supply of different operation modes

ES SAIFI SAIDI CAIDI ASAI ENS
UE S 1.189 6 33626 2.8267 0.999 75 40.922 1
i - 1.200 5 3.505 6 2.920 1 0.999 72 423667
HE= 1.193 0 3.3989 2.8490 0.999 73 43.206 5
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PR, e 3 A OB AR B IR AE AN RS AR T A TC L AT SEPE o0 ir, ol ARG o A 206 IR i S
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