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Fuzzy comprehensive evaluation of static flood control capability of substation
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Abstract: Substations are important hubs for transmitting electricity in power grids, and the assessment of their flood
control capabilities is crucial for improving flood warning systems of power grids. However, factors affecting the static
flood control of substations are complex, and the assessment process is highly subjective and fuzzy, which poses
difficulties for static evaluation. To solve this problem, a static flood control capability evaluation index system of
substations is constructed, and then a fuzzy comprehensive evaluation algorithm for the static flood control capability of
substations based on combination weighting is proposed. The algorithm uses game theory to combine the analytic
hierarchy process and entropy weight method to weigh the evaluation indicators and finally adopts the fuzzy
comprehensive evaluation method to obtain the evaluation results. The experimental results show that the game theory-
based combination weighting method can balance the subjective analysis of the analytic hierarchy process and the
objective analysis of the entropy weight method well, and the calculation results are consistent with the flood disaster
causation mechanism. The fuzzy comprehensive evaluation method proposed in this paper is reasonable and effective,
with high confidence in the conclusions, and it can provide reference and decision-making assistance for actual flood
warnings of substations.

Key words: flood control of substation; combination weighting; analytic hierarchy process; entropy weight method;

fuzzy comprehensive evaluation
W& BRI 2 TF A PO R AR i B H AR AR R 0 O X A L s R e (R B A R

IR, B2 g W R U R I sty SR g AT MR I B B B TR PG S O S
SEE T IRPRR . H AT, B AT B TR A AR By TVRE 1 A A8 H ol 22 AR i I B BT 5

75 B #1:2023-04-19; & [E] H # : 2024-09-09
BB EHEKAAPEE 4 (52177110) ; FE A 44 H 32 5] )R 30 58 Be BH 30 H (521702220006 )
BEEE: T (1977—) W @ TR, 322 G55 0 T IREE T o X Bl VRS 390 7504 B2 AR AF 5T 5 E-mail : 123875689@qq.com



#5539 55 6 1]

FEHE S A v vl i 2 B TVRE T R 25 5 T A 61

A5l H B B TR SR AR 2 B B AR R AR
SR e somm R A8 HL i A AT | ) B R B TR OR
ANTE] I b B AL R bR B e, N TSR AR A 1Y
ESPUR R IR R ik G I o G D 9y N E (T 1 W
W 1 PP A D7 3SR H il B YR T RS R
W, B AT R g VAL O A K € Rk (grey
clustering method, GCM) "' | B4 1A %0 & % (fuzzy
cognitive map, FCM) " Fl 4 oo n] 41 3517 45 | {H & XF
75 il S B TRCRE ) VE AN L DL B TR AR TEAN R
GCM ¥ KRN TR PR EBGFCM 22T
SEVE SR BT, TC 2 58 WUE B VA 5 W0 00 AT ik 2 st U
Al SRR A VE A S AR A DAl 4 R B e
2o BOBIZE G VAL 5 — Tl B T BOBT 48 T AT EOR
B W25 VAR 7 ik AT R RO AN T 5UE R S
B 48 bR AT AR AL E S AL, IR R RN T A A S
7 B SUIVEAL 48 bR #0051 |, R i KSR 8
JE D), 6 ZR GE R AT R A A B AT AR, Sk 11 ]
8 o JZ R 43 1 5 (analytic hierarchy process, AHP)
Xif i 3R 55 R BT DA AR T AR o P AR
L5 VAl s 0 M 2R BT 55 BOHE BT i R AT T PEAN 3
Bk (12837 1 T AHP A9 38T 2 1 87 K 3 XUES:
RO 255 VPR AY S 0T R U PR AL 4 T —
FE 1122 5 SCR [ 13 ] X 7K B8 J5 JF A& ), B2 T
B T AL (entropy weight method , EWM ) F1 5 4]
L8 VAR 2 1 K B PR B PEAR AL IR IS TR
BB VAR RCR o BT DL AR SOK 25 R TR 2525 0F
At 008 A2 H i 1 A B TR 0 #E AT PPA

(] B, 5 X A2 H, 3l B TR S8 2 A7 PP Al Z i,
LIRS PPAL A8 AR AT AL, 8 BT IR A A
MEWIEAE " . AHP 2 3 WAL 2 — , g xt 4k
JE 1 A EOE B4, 1T DA AR /] 2R AN TR
5 34 3 B A 5 R, 3 W] DA A2 2% [ AT 2 R AR 4y
B, 4 A B 7 09 )2 IR G5 4, 9 X 48 B A e O
iR AT R AR AL B EWM R B AL 22—,
VLR B0 o SE Btk 2 A Bl 45 8 B IR RGN 24
FE AR PR RS 2% 45 b s 4 & 0 15 B = E B
AR AT AN T AR A R TR 3 o A PR
JE 25 T8 AR A, 32 WP 5 5 T2 WL IR AR HE B N
Shy LA Y 52 ) 38 S T AR B AL {E X K
PR .

T A AKCH X A H B YRV A A R AT AL B
SRHC A SCR H R LR AR 45 AR O ik E o
i H AHP R EWM J3 5 2 47 PP Al 48 An WA, 24 )5 il
TR R A 3 Uy ik AR e sk B TR A 2

A& A WAL, BE 25 S8 2 Wy 3l B TR s R 2 50, S
LA 52 B B TR |, e 28 S 7 B 2 4 BRI 722 FL 3l
SBFIBE AL R AR AR R . AR SOR 25 61 AHP
EWM FIBH 25 G VAl 12 %0 78 H 3l 1 25 B TR )
b BEAT R AL, I 108 o 56 B A R il 97 YRR 2 A 5 401
DA BRI

1 TREBEHRENRMEST
CEL

A o ol PR 9 RS DA 2 i T A R R i [R]
B 7 9 T R A Y AT RE VR O R TS S TR
RF RN A5 32 1) A KIS ——iF Ktk
P9 ) M BRI 5 2) 7R K AR —— K 52 P B R
MRS L D BOR A F—— B RIIERE iR
BiRENHRIRE R WA AR 5 AT
4 2R DU < 1) LA H il B YRS 451 R S 6 U Ol 25
P, % 72 H, i B TR R 1 A B OC AR A VA 4 T
34T, 255 75 IS WLl s ik e BT LTI #5 7
TET PR 2R, e 326 BB 48 o e T 2 WL 2 5525 2) BT 16 By TR
AR bR AT BE BAT 9 H FRAE B9 45 1] 1, DLk i
G NS A v ik T R O 2 2R 5 3) ki B BT 9 TR
AR Z 8] B TR AR B A HUS W] BEAH B ST, A
KAERTAR 5 4) i 1 Bl TR 38 45 A 4 BG4 45 A A4 2R 7
JE— YA S8 B A B AL R U BT IR S

AR SCHE R ST B F B B IREE T, A
T A TR SRR T AA X IO B 2 o O, RS
FEL il i B B 5 R M R A B R o AR B IR
W], 25 5 8 0 A 22 R it B TR SR SR A 2 B, A R
DR N 7/ A SN -y B (T S i B SN
O3 JE M B AN 44, H e N T DRSS o ] S 44 D
JBt R A RO B A5 T T, S SR A S L v
S B T GO A TR AR AR R AN 1R

K1 TuEHEGRFLFLERAFEZ

Table 1 Evaluation indicator system of static flood

control levels in substation
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Figure 1 Fuzzy comprehensive evaluation framework of

E1

static flood control capability of substation based

on combination weighting
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Table 3 Quantification on geographical environmental factors
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Hengshan Substation
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Table 8 Classification of static flood control levels in substation
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Table 9 Flood control risk evaluation in Hengshan Substation
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Figure 2 Fuzzy set membership of static flood control

capability of Hengshan Substation
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Table 10 Risk evaluation of substation
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