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Fig.1 Distribution network comprehensive
benefit evaluation index system
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Table 1 Distribution network planning scheme
original safety indicator data

Hobr ¢, G, Gy
B./%  99.1 99.75 99.42
A, By/% 995 99.01 98.81
By/% 988 99.77 99.14
A, A% 0.0l 0.006  0.0056
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Table 2 Distribution network planning scheme
original reliability indicator data

b G G, G,
By/%  99.1 99.83  99.913
Bs/% 117 5.14 176
A Bs/h 132 15.07 7.43
B/% 2.1 20.7 53
By/%  99.9 99.83  99.917
A, By/h 699 14.76 7.24
B/ 1.8 5.00 1.58
B./%  0.06 0.07 0.042
s Bp/ 019 0.05 0.183
#*3 mMMMK A REREFIEIRIREE

Table 3 Distribution network planning scheme
original economic indicator data

eI G, G, G

B3/ % 74 82 17.01

Ao B,/ % 41.1 528 507
Bis/[(kV-A)-Jiot™'] 535 236 4.18
Bie/[(kW-h)-Jrot™'] 1.86 2.09 1.02
Bi/[(kV-A)-Jit™'] 082 1.01 1.47

b Big/[ (kW-h)-J7ot™']  0.37 0.418 0.699
By/a 3 2 3

B/ THIT 1.2 09 26

Ag A/ F TG0 1.7 2 1.5

x4 EMAKITTRERIE N EER IR

Table 4 Distribution network planning scheme
original adaptability indicator data

EELD G, Gy Gy
By/% 15 2.45 0.74
L B L6 3.12 8.12
" Bpy/% 107 1.36 0.21
Bo/%  3.92 7.14 6.66
Ao A% 342 5.46 1.47
#=5 BEMHXARERIIENEIEREE

Table 5 Distribution network planning scheme
original environmental benefits indicator data

bR G G G

Ay Bys/[ g+ (kW+-h)™"] 306 287 318
By/[g-(kW-h)™'] 093 0.61 0.71

By /[g-(kW-h)™'] 222 151 17.1

e By/[g-(kW-h)™'] 1665 951 1198
By/[g-(kW-h)™'] 042 0.15 0.77
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Wi =10.532,0.180,0.054,0.084,0.148 }
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W, ={0.614 2,0.385 8}

W, ={0.417 5,0.332 8,0.249 7}

W, ={0.317 4,0.322 5,0.360 1}

W, ={0.509 7,0.490 3}

W, ={0.374 1,0.625 9}

W, ={0.512 4,0.321 5,0.166 1}

W, ={0.304 2,0.278 4,0.241 9,0.177 5}
W, ,={0.287 9,0.314 5,0.397 6}
W,.={0.550 2,0.449 8}

W, ={0.707 9,0.292 1}

W, ={0.152,0.117,0.147,0.178,0.201,0.202}
W, ={0.310 4,0.308 9,0.287 4,0.093 3}
W, ={0.127,0.149,0.373,0.351}
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Table 6 Criteria layer Z weight ratio constraint

Aah Z, Z, Z3 Z, Zs

1 1
0 1
Zy 0 1
0 1
0 1

S S

1
1
0
0
1

==

3.2 fEHRIN BN EZY3R

TR E,  WHEETR X R B n=1, SCh#iE
3ANREH D={D,,D,,D;} XAl 1 &R 19 47 445
PIASCER AT S TR (EL, #0141 /> T8 AR B
B AL iy » IR (26) L (27) TR & ZX 454
PRIGELSERBMI . T 2 250 T HENIZ Z P oks
XHE S ASFEAR Y B S BEAE o

TE[Rl— 5 bn T 3 % 511 B0 AW 998 BE AT A% 1)
XHEE, PTRARBUXHENS Z, (L ath) | Z,(25E) 1

B2 #NEEREEENE

Fig.2 Intuitionistic fuzzy entropy
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(28) IS MESRBBEBITE R T, e, i (X 30) 6
T et max(mimy = 1(0.4,0.7) ,(0.1,0.5),

(0,0.4),(0,0.3),(0,0.2) }
wx(aim = 1(0.3,0.7),(0.4,0.6) }
mim = 1(0.2,0.6),(0.1,0.5),(0,0.3) }
(mm=1(0.1,0.6),(0,0.5),(0,0.5) }
wim = 1(0.4,0.7) ,(0.2,0.6) }
mim=1(0,0.6),(0.3,0.7) }
w=1(0.4,0.6),(0,0.4),(0,0.3)}
wm=1(0.1,0.4),(0.1,0.4),
(0,0.4),(0,0.3) }
mim = 1(0,0.4),(0,0.5),(0.1,0.5) }
wm=100.4,0.6),(0.4,0.6) }
g, max(min) = {(0.4,0.8),(0.1,0.6)}
cmm= 100,0.3),(0,0.3),(0,0.3),
(0,0.3),(0,0.3),(0,0.3) }

N
E

N
b
g8

=
=1
£
=

N
<
g

N NN NSNS

S
£
A
g

T, wu(min=1(0.1,0.5),(0,0.4),(0,0.3),
(0,0.1) }

T, wuimin=1(0,0.3),(0,0.2),(0.1,0.4),
(0,0.3) }

(30)
BT I K 22 A KA R B 23245 AT 1%



TR S LT RO 25 AR UM R AL A O vk 57

X (9) F(15) KA 2B PR AR , T 25 R 4n
A (31)

@, =10.415 1,0.255 2,0.038 3,0.121 7,0.169}
w,,={0.592 1,0.407 9}

w,,={0.592 117 0,0.247 7,0.235 3}
w,,={0.208 7,0.363 5,0.427 8}

w,,={0.592 169 14,0.308 6}

w,,=10.354 5,0.645 5}

w, =10.497 4,0.321 5,0.240 1}
®,,=10.3319,0.240 7,0.219 1,0.208 3}
w,,=10.293 3,0.307 9,0.398 8}

@,,=10.508 7,0.491 3}

w,,=10.610 8,0.389 2}

®,,= {0.119 7,0.053 3,0.091 4,0.162 9,

0.281 0,0.291 7}
w,,={0.4715,0.299 9,0.147 4,0.081 2}

®,,=10.141 2,0.152 2,0.312 5,0.394 1}

(31)
34 TR 6 —6 1 Z AR P A UidE
PME SRR AR PR E . ZRa 13 20l 1, Lk O 4
CIELR N A R DRI & T % Gy, i
THERBNT IR Gy XS AHENZ AR
BT X LA #3407 56 GLZR G PRI E e i, 2R
FHA N EHE MBI SUE T HAb 2 407
E SN SITE 13 G o7 1o Ry = N O 1 7 S CA SRR T
B S ACEAAR T 22 4, Br AR 235 W20 TR A REAR
GRS A T SR ZE R . T7 5 G5 BARIE N
bR T8 —  (HE R R R TEE AR T K, &
HOHPFIEEAR, HEY 5 e . TR G BARER )
HRAE T EAL AT TR TI5 G Gy, LAtk
A R IRE T K S A AR /N Y 22
WA T I7 58 G, B TR FN G M9 K 3 14 52 B et I %
R SRR A S ZOR ARy , [R] I ad 25Kk v ) 2
AR AR N DA A2 07 A A R B B, BT L 5
Gyl Bz M ad s P R A5 R o, U A
JEHL R 1 A A R A AR A PR S
0T MR JE 5 IR EE Z TR R, B B SE PR )
(3K, A RETE A L IR 134
Ohy Ui B BT AR PEA T 3 1 A B, 23 R AL 4
() AHP \DEA FIFFE2 7524 3 SRR 5 REATER G
PG K 3 PRRE TR A RS T L ORI TS
RERG VAL 73 B 77 22 LA KR 4L 35 B0, LA
WSR3 Xt LA T 5 4 DX 00 AR R DA R A A i3 £ Y

AEETE

~ J7 %2 05992
Ji%3 04923
<~ FEIKF 0.561 5
T
3 BARAENEIERTM
HER5FEHKEITLE
Fig.3 Comparison of the results of the evaluation
criteria of each program guideline
level with the average level
fE R, 4R/ MK T s,
R7T FEFENERILE

Table 7 Comparison of results by different methods
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Evaluation method of distribution gridplanning based on

maximum deviation and coefficient entropy
YIN Xiaomin', WANG Huaying', DING Ji*, ZHU Hui', TAN Xinggui’
(1. Liaocheng Power Supply Company, State Grid Shangdong Electric Power Company, Liaocheng 252000,

China; 2.College of Electrical and Electronic Information, Xihua University , Chengdu 610039, China)

Abstract: The present evaluation index system of distribution network planning cannot quantify both subjective experiences of

experts and objective factors. The benefit demands of participants are analyzed and a comprehensive evaluation index system is

built. A combination weighting method based on maximum dispersion and maximum coefficient entropy is utilized to obtain the

indices weight. The proposed method considers both the prior knowledge of the experts and objective influence factors of

indicators. The actual distribution network planning scheme is used for evaluation and verification. The case study indicates the

engineering practice of the method. The method provides a reference for the planning and expansion of the distribution network.

Keywords : distribution grid planning; maximum deviation ; maximum entropy ; comprehensive evaluation

(w4 BHILZ)



