%539 B 2 W) HAORMRZEERAREZER Vol. 39 No.2
2024 4E 3 J JOURNAL OF ELECTRIC POWER SCIENCE AND TECHNOLOGY Mar. 2024

SRR B K AU, T8 — R T SR R I T T I O AR A T DB Tk (0] M TR SRR FR,2024,39(2):9-19.
Citation: LIU Zifa, LI Jieyu, YU Puyang.A fast calculation method for probabilistic reliability of distribution network based on Monte Carlo method

[J].Journal of Electric Power Science and Technology,2024,39(2):9-19.

—METRBFEA ENE R FEE
AT S R it B

x| R, EHFE, THE’
(LABAE s AR 2F S S i T TR AR, JE AT 1022065 2. [ 4R @45 HL 7 A BRZS B4R ML 23 &), 4 2 481 3500005
3. EF A BRA E AR 5r#8, 127 PRfH 110179)

O A HE R R S R A8 Ok RIME B T S S A 0 0T EE A AN DA B A B A A R S AT AN 2 L (B
EL PO B AR A A B B A S ) R 3, B A5 TR) IS S B 8 M S O B A MR P SR T R O I R R AR A .
B, B — B0 3 T 52 R R O T A T R TR ARE SR ] S e M T ik R A el = A T DA B = B 2 T IR S AR
e, 7 B AR o A S M Y TR IS A S8R U AR AR SRR ISR R T AR B R AT RE M . B SR etk =
SR TR | AR ST R o IE 2SS ) P9 BE HORE A 05, 93 A = G 22 100 X 0 A AR 4ok LA 4 Ry IR AR e A (] AR s B
BRI T B SRR R I& ik 7% BRI ) 4 I O R SRR AR S R AT T RE MRS s B il 4 Edgeworth L EUR IT 15
F) ] FE P bR MR 43 A0 o X Y TEEE-RBTS Bus6 # F it & 47 B 6040 M7, 45 SRR W i SCrf r ik 516 58
SRR IR T W TC H R G R EE MR T B G S 2 IR A AE 2.195 %0 1) fe KA 22, 112 SCRT #2021 F 3R A [l Y R 4% 42
SR RIS TR 09 1.05 %0, T BH 32 3BT 4 T 9 26 DR UE 38 0 RS B2 0% [ B mT DA S 3 B ARl

X # W EIREC AR AR SRR RIS TR A T BRI
DOI1:10.19781/j.issn.1673-9140.2024.02.002  HESKS:TM72 X E4HS:1673-9140(2024)02-0009-11

A fast calculation method for probabilistic reliability of distribution network

based on Monte Carlo method
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Fujian Electric Power Co., Ltd., Fuzhou 350000, China; 3.Northeast Branch of State Grid Corporation of China, Shenyang 110179, China)

Abstract: Probabilistic reliability can overcome the shortage of traditional reliability index expectation which only
measures system reliability from the mean perspective. However, with the expansion of distribution network scale and
the surge of data volume, a probabilistic reliability calculation method that can balance calculation accuracy and
calculation speed is urgently needed. Therefore, a fast calculation method for probabilistic reliability of distribution
network based on Monte Carlo method is proposed. The improved three-point estimation method and the third-order
polynomial normal transformation are used to effectively reduce the size of input sample points while retaining the
correlation of input variables, and the probabilistic reliability is obtained by series expansion. Firstly, the improved
three-point estimation method is used to select sample points in the independent standard normal space, which are then
transformed into sample points in the original variable space through the third-order polynomial normal transformation.
Then, the sequential Monte Carlo method is used to calculate the reliability of the sample points considering the island

division. Finally, the probability distribution of reliability index is obtained through Edgeworth series expansion. The
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example analysis of the improved IEEE-RBTS Bus6 F4 feeder shows that there is only a maximum deviation of 2.195%

between the reliability calculation results of the proposed method and the traditional Monte Carlo method, while the

calculation time of the proposed method is only 1.05% of the traditional Monte Carlo method. It proves that the proposed

method can significantly improve the calculation speed while ensuring high accuracy.
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Figure 6 Probability density of wind speed, light intensity

and energy storage charge power
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Figure 10 Comparison results of reliability indexes between
proposed method and traditional Monte Carlo method

under different load correlation coefficients
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proposed method and traditional Monte Carlo method

under different turbine correlation coefficients
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