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Fig.1 Influence index system for probability
of repeated multiple blackouts
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Table 1 Fuzzy judgment matrix of rule hierarchy relative
to object hierarchy based on triangular fuzzy number

T/hr TR OEEKE BIYEPOKE MRS
(1,1,1) (1,1,2) (1,2,3)
(1,1,1) (1,1,2) (2,3,4)
(1,1,1) (1,2,3) (1,1,2)
(1/2,1,1)  (1,1,1) (1/2,1,1)
(1/2,1,1)  (1,1,1) (1/3,1/2,1)
(1/3,1/2,1)  (1,1,1) (1,1,1)
(1/3,1/2,1)  (1,1,2) (1,1,1)
5 (1/2,1,1) (1,2,3) (1,1,1)
KFE3 (13,12,1)  (1,1,2) (1,1,1)

VPR R 1 A= AR
R A AMIE]ARGE(11) AT A5 2 255 R b
R, B H bR E 8 bR BT R , Ak 2 PR
F2 BT AEMBNEE I ER

Table 2 Comprehensive judgment matrix based

B
K-

1

2

3

BAT 1
Yigp 2
K 3
1

2

e

on triangular fuzzy number
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Reliability evaluation of distribution network considering correlation between
wind speed and electricity heating load such as electricity boiler
LI Juan',ZHOU Honglian' ,ZHOU Erbiao',LIU Zifa®, WANG Wei’
(1. Economic Research Institute, State Grid Xinjiang Electric Power Company , Urumqi 830002, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China;
3. School of Machine and Electrical Engineering,Shandong Science and Technology University, Tai’an 271019, China)

Abstract :In the reliability evaluation process of the distribution network connected with wind power and electricity
heating load such as electricity boiler, the joint bivariate normal distribution function of wind speed-load cannot accu-
rately describe the correlation between wind speed and electricity heating load , which decreases the calculation accu-
racy. The Gumbel-Copula function of the correlation between wind speed and electricity heating load is established
based on Copula theory,and the parameters in Copula function are determined by the maximum likelihood estimate
method. Consequently, the joint probability density distribution function can be obtained ,and the reliability indices of
distribution network are calculated by using Monte Carlo simulation method. Case study results show that the Gum-
bel-Copula function can well describe the correlation between wind speed and electricity heating load , which contri-
butes to the effective and accurate calculation of distribution network reliability.
Key words : distribution network ; reliability evaluation ; Copula theory ;electricity heating load ; Monte Carlo methods
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Risk assessment of repeated multiple blackouts for distribution network based on fuzzy AHP
XU Mingming' ,CAO Wensi’, YAO Sen’ ,XU Hengbo',NIU Rongze' ,ZHOU Ning'
(1. State Grid Henan Electric Power Research Institute ,Zhengzhou 450002, China;2. School of Electric Power,
North China University of Water Resources and Electric Power,Zhengzhou 450045, China;3. School of Electrical Engineering,
Chongging University , Chongging 400044, China )
Abstract : The concept of repeated multiple blackouts is introduced. The power outage data of information systems of
95598 power outage complaint recording, distribution network repair and management platform,and distribution net-
work operation and monitoring platform are summarized and analyzed, and the actual investigation work is carried
out. The common reasons of repeated multiple blackouts of distribution network are summarized, and the influence
factor indexes are given for each reason to measure the probability of the repeated multiple blackouts. The index
evaluation system is established by fuzzy AHP ( Analytic Hierarchy Process) to evaluate the probability of the
repeated multiple blackouts from three aspects,i.e. equipped level ,operation and maintenance level ,and grid struc-
ture level. The risk assessment of repeated multiple blackouts is carried out for an actual power outage case,and the
comprehensive probability is obtained.
Key words : distribution network ; repeated multiple blackouts ; fuzzy AHP ; comprehensive judgment matrix ; blackout

early warning;risk assessment



