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Table 1 Influence indicator system for equipment utilization
efficiency of active distribution network
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Influence indicator system for equipment utilization efficiency of

active distribution network and its value calculation method

ZHOU Lai', YE Linhao®, YANG Xiongping” ,ZHANG Yongjun',ZHANG Yao'
(1. Guangdong Key Laboratory of Green Energy Technology,School of Electric Power,
South China University of Technology , Guangzhou 510640, China;
2. Planning and Development Department,China Southern Power Grid Company Limited , Guangzhou 510000, China)

Abstract : Aiming at the problem of low EUEDN ( Equipment Utilization Efficiency of Distribution Network) in Chi-
na,taking the influence of distributed generation into account,a set of influence indicator system for equipment utili-
zation efficiency of active distribution network is established and a value calculation method based on Pignistic pro-
bability distance is designed. Firstly,the influence indicators of capacity factor and load rate ,which are the indexes
reflecting the EUEDN directly, are analyzed , the differences between the influence indicator of active distribution net-
work and passive distribution network are compared,and a set of influence indicator system for equipment utilization
efficiency of active distribution network is established from three aspects of load characteristics of equipment ,opera-
tion time of equipment and equipment parameters. Then,based on the Pignistic probability distance optimal evidence
synthesis method, a combined weighting method based on AHP ( Analytic Hierarchy Process) and entropy weight
method with “deviation discount” feature is proposed ,which is used to calculate the values of influence indicators. Final-
ly,the effectiveness of the proposed influence indicator system and value calculation method is verified by case analysis.
Key words: active distribution network ; distributed generation ; equipment utilization efficiency ; influence indicator
system ; combination weighting ; value calculation ; Pignistic probability distance ; AHP and entropy weight method
L O R
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Comprehensive evaluation of transmission network planning scheme based on

improved analytic hierarchy process, CRITIC method and TOPSIS
ZHAO Shugiang, TANG Shanfa
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China)

Abstract ; Aiming at the problem that it is difficult to quantify the subjective and objective weights of each index in
transmission network planning,an evaluation method of transmission network planning scheme which combines im-
proved analytic hierarchy process , CRITIC ( CRiteria Importance Through Intercriteria Correlation) method and TOP-
SIS ( Technique for Order Preference by Similarity to Ideal Solution) is proposed. Firstly,the subjective and objective
weights of each index are calculated by the improved analytic hierarchy process and CRITIC method respectively and
the comprehensive weights are obtained by combining the two weights. Then, the relative closeness coefficient be-
tween each planning scheme and the ideal solution is calculated by using TOPSIS, which is taken as the measure-
ment standard to realize the sorting of planning schemes. This method that comprehensively considers the subjective
and objective weights effectively utilizes the objective information of index data and takes full account of the impor-
tant role of subjective evaluation and decision in the actual network planning. The effectiveness of the proposed eva-
luation method is verified by the typical IEEE Garver-6-bus system,which is commonly used in the transmission net-
work planning.

Key words : transmission network planning; comprehensive evaluation ;analytic hierarchy process; CRITIC method ;

TOPSIS ; weights
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Table A1 Subjective weights of five experts

S AT LXKl BFR2 EF3I ER4 EBXKS

FH P A g R B 2 0.105  0.165  0.107  0.081 0.088
FH P S b 0.092  0.091  0.093  0.087  0.090

F S35 G 0.164 0108  0.156  0.109  0.161
DG H /) B 3= 0.049  0.054  0.050  0.065  0.065
DG H /1t 0.053  0.065  0.059  0.089  0.054
DG ¥ /1% 0.114  0.106  0.115  0.185 0.113
TR % i 28 0.052  0.053  0.051  0.059  0.060

peaaaal =Rl 0.058  0.058  0.061  0.067  0.061
WREFRRGAHE 0062 0066  0.068  0.080  0.065

Al DG B 0.053  0.057  0.060  0.059  0.054
& &k DG BiE L 0.043  0.047  0.043  0.069  0.045
125 BE 25 0.156  0.132  0.139  0.050  0.146

x® A2 AT HREHIE

Table A2 Initial data of influence indicators

, 2Rk
S K] o o & o T
FH P A A R B 2 6750.825 6910.791 6801.321 6564.525 6744.583
FH P G tar b 1.298 1.242 1.271 1.281 1.293
F P38 G 0.771 0.789 0.787 0.710 0.770
DG H F1 s 1915.434 1603.947  2734.422 1916.605 1379.435
DG H stk 4.573 3.622 3.204 3.514 3.897
DG P 1y % 0.219 0.183 0.312 0.219 0.157
WA TR 2 /() 0.030 0.024 0.039 0.063 0.054
25 MBS I E]/(h- k) 3.800 3.500 4.000 4.500 3.000
Wk PR ARG 0.992 0.993 0.990 0.973 0.982
Al DG B 0.040 0.015 0.020 0.030 0.000
B &k DG BiE L 0.120 0.100 0.150 0.130 0.080
25 BUE 2 kW 9439.677  7707.626 10565510  6581.793 7707.626

*F A3 ZEFHI—LEREEE

Table A3 Normalized data of influence indicators

e e
L L Ls Ly Ls
FH P A S 2 0.462 0 0316 1.000 0.480
FH P S H 1.000 0 0.517 0.708 0.923
R SF8 dge 0.769 1.000 0.974 0 0.760
DG /1 BB %E 0.604 0.834 0 0.604 1.000
DG Hi itk 0 0.695 1.000 0.773 0.493
DG “F#h 1% 0.604 0.834 0 0.604 1.000
TR % L 28 0.846 1.000 0.615 0 0.231
peaaaalcy=Rinia| 0.533 0.333 0.667 1.000
W& LR ARG 0.950 1.000 0.862 0 0.473
A% DG B L 1.000 0.375 0.500 0.750
(A&t DG BiE L 0.571 0.286 1.000 0.714

W E R = 0.283 0.717 0 1.000 0.717
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