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Fig. 1 DC distribution network diagram
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Fig. 2 Components run and repair time series
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Fig. 3 Converter unit structure
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Table 1  AC-DC power distribution network operating mode

TiH HILARSE LIMARGE
Ffar Al FER/ S
A HR S
WL RS9 750 F11500 V 33M111 kV

MG E I R G is 17 X4, RGis Tt ff
FH T K i oo (IGBT & 22) , Ky oot L
RO %R, /rﬂ%ﬂ%%ﬁﬂﬁ,%éﬁﬂﬂ
KA, TR T ICE T Z R T R
CIN RS S TR N Iﬁtﬁﬂaz/\%ﬁm?%ﬂ
AU A R 20 S TR o AR SRR 4 0 B %5 T
DRI, 4 2 T e ) e ) %) Rl 7 PR G 2 e e 3R T
DAL, 40 (8) Fi/R
A=A g Ty + Ao Tl + Agresy” Tnesy +

Aorir* I + Aoy o) I Iy IT, ®)

K, A, TOAFMU AL 5 A gy — S22 B IR 1Y
FEABE R 5 A gy — 32 G BR8] 114 54 o
Ry Aoy~ 25 Ab 32 SR PR 5 ] 11 1 5 %
Noww ——Z 1B E R R RSB35 A, ——HLME
FE TR Iy, Hygen Mgy Doy Dy ——5
L HILARRE 6 B 5 e B (SO U SR 0.3) 5
I, —— H Atz P2 (CSCPEBUE R 0.1) 5 1T,
KA B s T, —— 55 R AR E 1 2
HAR MW
42 THBERMNZIT

HHEC TR GE AU L W st A (AR e i L L 4855 )
IBATRESE , B HL R L LT e R R R A
i JE, FETCAE 5 i 391, JC P A i B 3 R A 2 Rl
ARR, () BR T AR A RS O B9 IE s A7 R 5K
GNP 5 s S MR g L TR R AR 2 T
TR P 300, e 3oy i A v

A
VI i 18 s ke !
5 SR EE g R

Fig. 5 Typical power electronic devices failure rate curve
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Fig. 6 Ambient temperature and radiation intensity curve
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DC DISTRIBUTION NETWORKS RELIABILITY EVALUATION AND
PREDICTION BASED ON SEQUENTIAL
MONTE CARLO METHOD

Li Jiang', Liu Weibo', Li Guoqing', Zhi Xin?, Ouyang Bin’, Chen Xiangyan’
(1. School of Electrical Engineering , Northeast Electric Power University , Jilin 132012, China;
2. Jiangxi Power Company Ganxi Power Supply Branch , Xinyu 338025, China)

Abstract: This paper analyzes the affecting mechanism of system operation, device lifetime, distributed output power
and other aspects on the reliability of the power grid in bipolar operation grounding system plus DC power distribution
networks. By the correction model, sequential Monte Carlo method is used to achieve DC distribution network reliability
assessment and correction. Spatial profile of reliability prediction value that based on simulation data and historical data
are demonstrated in 13-feeder case. Meanwhile, this paper uses sequential Monte Carlo method to predict reliability for
the next 10 years by using the correction model and the failure rate prediction parameter. The effectiveness of the
proposed method is demonstrated at the end of paper.

Keywords: DC distribution network; operation mode; component lifetime; reliability prediction model; sequential

Monte Carlo method



