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Abstract: In recent years, distribution network investment of county-level power supply companies continues to in-
crease. There is a lack of a scientific and reasonable distribution network investment benefit evaluation system. This
paper firstly constructs an investment evaluation index system for two-layer distribution network from the aspects of
equipment level, power supply capacity, line loss reduction and power consumption increase. Secondly, the weight of
each evaluation index is calculated by using analytic hierarchy process (AHP) and entropy method. Thirdly, the cor-
relation of every evaluation index data is reduced by principal component analysis (PCA). Finally, the investment

benefits of the distribution network of each evaluation object are ranked on the basis of TOPSIS. This method can be
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a reference for the superior management unit to evaluate the overall investment benefit in distribution network of

county-level power supply company scientifically and reasonably, and then effectively guide the investment plan of

distribution network in the next year.

Key words: distribution network; investment efficiency; analytic hierarchy process; entropy value method; principal

component analysis (PCA) ; TOPSIS
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Table 1 Index system of investment benefit

evaluation for distribution network

—iRhE SRIT S BT AR
4 L B o7 L LT Ay
\ R AR RRT R A
RAACE A S H L 7 1R % Ay
IS o 1 % A,
S B L KT B,
- W TR B
U A T B,
=R KT R B,
TG 46 2R % 7 L3R TR C
0 28 25 ( “N-173 R AR TR Cx
e B BRL B & L FIER G
PR AR 7 R R T R D,
AR B 1 TR D,
s D R o 1T R D,
T ARBLE o LT WK D,
RIS o T R D,
AR RRTE  E
eonp b Mf%%%ﬁ?%% E,
f I S T M E
B A T T B,

2 HBC R R B R WA A

2.1 BEBEBRMKZENDITHERNETE

TE 45 B T HEL IO 43 B A% 4 VA o 7 P, T4
PRACER Al . AE L SR C F 00 43 A i DA A A A
Z b K s AT KF VBERLBE T L IR 2R G H
UG AL 5 A — s bn 1 WAL Ko Tk Bk R AL, T
R R E 7 AL

DSR2 R 535 — AR AR E . oL,
LB M 55 e ZE BT 45 48 bR 22 () 1 0 T 4 G R
Ja TR A AR AR BOAUE R B RS IRIE .

DL W M 55 2 W1 2% — A bn 22 1] B4 A1
X EE LA L 2 T BT R G A JRE R R T A s 2 ()] B
R X = (2., » FIWTHE AR E RN A Nk 2
JoR

QI AAR IR AW RF X 195 —1T 0 R,

Mi:]_[xijal.::[’z"n’n (D
j=1

X ARERER R A T — AR A B

R2 FIBEHEIRE

Table 2 Scale of judgment matrix

AR HE AR E X
1 fitr i 5 F%E%E
3 b5 i 5 MR
5 f8hr i 5 MY EE
7 iR 5 B EE
9 fobr i 5 AxE B

2.4.6,8 I T WA B AR 2 ]

O AE—1T M, B9 n W7 RME.

d; =\M,; ,i=1,2,,n (2
O A —F AR b AU R AL
d;

>,
2) 5IEMr o Bk A E 0 2k 58 4 2 T 4% PR A
AR B 23 A B T A% 45 b A A R R o e T
ANRHZ I, R AR A — H 5 s T
YR bR Z B A R B BAR P IRINE
O bR B br AL . T2 A b it
N B G2 S BOR L T X S AR AR U ] — L 2= 4R
E DX (8] AR N

’ X ij
xi=a+ (b —a)

I/'*max 7 x]*min

4

Kb xy N ATEAE X R S TR b R (E
Ty WX RS AT j TS IR 5 KA x5
PR R A A j TR RIME 20 A
VAL X G5 5 WUR bR (AR HE AL AL BRS BO(E

O AT T8 bR T &IPS R IR FEFE . AR
PR 1 AR IEEE ) TR ER T2 ¢ D ITRA R Y
Wy, A AAY

v, , <D (5)

JZ;L/
EC T P A e AU

O 4 VP A 45 £ BB A 35 LT 0 AR
35 B 2 50T LTS TR R 0 15 LR e,
R NN W

e,-:*KE(y,-jlny,-j) (6)
i=1



136 H 71 & % 5 # A # Bk 2022 4 5
L om W AR RIS AR SR K = o ={v],vi .0, ) A o ={v] vo, .o,
1/Inm . V) e

4 TH AR WUPEAR 4R bR 09 (5 B AT AN (E Mo, NIEEFRE A
d; B ARXNTF . v =max{r, | 1<<i<n}
d;=1—e¢; (7) {vjmin{x,, |1<i<<n) ab
ORI AAE R w, B AA N Mo N R SRR A
w =4 of =minfz, | 1<i<n)
TS v e 11252 2
%?Eﬁﬁﬂ‘ﬁ%E‘J—&%ﬁﬂi%ﬁﬁ%?% 2) A A VAL X S B E FAR A R B D) A g
00 10— AR PR T R B P P 5 s a5 Al by PURBURERE Do R ASUY
B e 2 0 — G AR b 22 (BB 22 4505 HH L 1 — 48 A
ZIAUE RE TR, am
2.2 ETFTERSHSHIHITMIEIRIRE
Fic L DX 88 9 48 25 PP Ak 48 B TR 5 8 A K OF B AT
KO BEHLBE T L R B 45 g A R i 1 At 4 D7 T 20 DS R W e AR N
TG » 25 A48 AR Z 18] 0] BE A7 75 B85 19 A OGPk, B 4% - D} ()
FET L3R 20 TR B 5 U6 S50 T R 45 B A H 60 % DI +Dr¢

PR VPN TR BRI IR 25 . A SR A Y
O Hr S BOPEA 18 b BN e B2 & S 20 R PR A
Fe AR AL AR EL A ST R AR B IR IR
D IR A T8 bR B X PR fLAL B X
DI FEAREILRERE X B T ZHE V.
DITE U ZH IV IR, =2, = -
A, s LLRU R A ARAE 1) 4 U = Cuysuy oo
DI F I RRTTACR . k£ RBUTTRCR
KT 95 VBRI £ A E W SRR BAR AN
A

ZA
SYTFEFET £ A £ R 1E

{311 EE = = R NN WS
= (F,,F, .,

=

sUy )

(9

Bi=
o F NN —2 0017
aFg,):<ll19u29"'9uk>TX
(10)
2.3 ETF TOPSIS HEL M % F & iE b
T()PSIS%ééﬂﬂé@z%ﬁ\gxfr%%ﬁﬁﬁﬂﬁ
FiE, B I AR S AR, T AT
ﬁﬁ%‘ﬁ 2 (8] FA I I S R 6 B A X 5 B A

FH AT A AOLBRINE .
DT ¥ AG g bn B8 20 B X, SR ik 1 B AR

DRI e, R/PM I X R HEF L e BURFR
PPAR X GO

3 BB

6 HCHE b T EL P28 ] 2019 45 1 i L 99 48 8 AR
g VA A ] % LA B 5 A 23 vl TS H 45 BT K

AT IR . & E N T 2019 AR BC HL R % 4 B
mk 3 frm.
R3I KENIEEMNERTER
Table 3 Total investment amount of distribution
network in every county company 77 7L
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Investment benefit evaluation index data of

distribution network of county companies
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Table 5 Judgment matrix between primary indexes
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Table 9 Eigenvalue and principle

components contribution rates
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Table 10 Score of each principal component of

evaluation data
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1 —0.0320 0.036 0 0.021 0 0.008 0 0.033 0
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035 0 0.072 0

3 —0.0530 0.010 0 —0.067 0 0.016 0 —0.094 0
4 0.088 0 0.062 0 —0.040 —0.012 0 0.098 0
5 0.0150 —0.0390 —0.0220 —0.0360 —0.0820
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Table 11 Distance from positive and negative ideal

solutions, and closeness between each company
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Table 12 Comparative analysis on the overall investment

benefit of distribution network for every county company
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