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Abstract: Traditional multi Agent based seismic vulnerability assessment model of power system does not
consider the distribution of node weight when analyzing the seismic vulnerability of power system, and the
evaluation result is not ideal. Therefore, the seismic design of power system based on AHP model of vulnerability
assessment, service node type and location based on power system topology, construct the vulnerability
evaluation index AHP model for seismic, node weight distribution scheme set based on the model, according to

the scheme, using the analytic hierarchy process to obtain comprehensive risk index, vulnerability index of node
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implementation operation, acquisition of each node under different conditions of vulnerability and average

weight, won the node vulnerability index value. Based on the index value of node vulnerability, the seismic

vulnerability assessment of power system is realized by analytic hierarchy process (AHP) . The experimental

results show that the seismic vulnerability assessment results of the designed model are of high accuracy and

efficiency.

Keywords: Power system; Seismic vulnerability; Evaluation model; Analytic hierarchy process; Node weight;

Node vulnerability index

0 515

&S, BORRMERN | Sk
DARGE RT3 T AW LA BE T, R D ARG 5K
IHREM R I T N AE TR | #2147k
F, HEXWEWRER RS — B2, Nz
5% Z SRR E R, SRS IE S
e \EIIRESR, TEEok, RS MK MR R
Pk, NER S DL EIEER S5 R
FEPERE, MRS I RS E RN, iR
DUEEG () A e WK, i TR DB, $2
& T PURRCRIIMERE , Rt, M TRADARGEIE
MEStE RIS R A IS RO TR, Z5e2E T2
Agent fUFE I AGHURNESIEIHERAL, XD R
ROUENIIMESLE TR, R ETTANERN
FLISOL, PRARCRATR BRI, KL, &tk
TRERIER R ARG OURNE TP AR,
BAGREVE RN ) R G bR NG S8 TP 75 7
9 EL ] BB RE R LS AGRE R SR 1 AT
HI BT,

1 ETREROIHENRE RS UE
SR S5

1.1 #HERERSETENERNER SRR

BRSNSt 2 L BRI T4, K
HARA P& R ) A NES IR IRIE , &7 riRE
WX ) RGENE I AR AR T, R
ETT R A EE RS O B AR A T T R R SR
TMIE . RIS KB RAE A TR RS
fesattEZERE, RARE—MEMIE LT
R EN R RS SE T A E 7Y, &
f R 55 2 B W (AR S B AN R TT R A T HIRE
KARI T 5 G AEER R, REEHENR
SIEPFTRARE R MR, I 1 iR,

) RGNS PT Al

ELE DA - Mg 55 54
v
PLraZRa

A
IR
B 1 PUEIESEFN bR E R TR

Fig.1 The analytic hierarchy model of seismic vulnerability
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Table 1 Node vulnerability index scale allocation scheme

PREE d, I P,
5 m=1 n=5 08<P, <10
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Table 2 Node value calculation
e TR EE EA GE (im BB ME gk A
EE(n)  FRE(d)  ZE(m) FREE()  BUE(e) WEEp) FREWP) puEEe) PUE(e)  EE(n)
1 1 1 1 5 2.4 0.788 4 0.8 32 1
2 0 1 2 4 2 0.967 5 1 3 0
3 2 2 2 4 2.4 0.976 5 1 34 2
4 1 1 3 3 1.6 0.132 1 0.2 1.8 1
5 2 2 3 3 2 0.967 5 1 2
6 2 2 4 2 1.6 0.439 3 0.6 2
x3 TREFEERTE
Table 3 Calculation of node vulnerability index
5 RS PIEES 5 R
1 2 3 4 5

1 3.1 3.1 35 35 35 35 37

2 3.7 3.1 37 37 3.7 4.1 37

3 33 33 3.1 37 33 37 34

4 2.1 1.7 2.1 1.7 2.1 1.7 1.9

5 33 3.1 33 33 2.5 3.1 3.1

6 2.1 2.1 2.1 1.7 1.7 1.3 1.8

x4 TREFEER
Table 4 Node vulnerability level
L CEEEIRNA TE X
5 MEsstREERE 20%< (V-V)IV

4 JEEHEERS 50%< (V-V)/IV<20%
3 EEEEREE “15%< (V-V)/V<5%
2 SRR —30%< (V-V)/V<-15%
1 eV ERR IR (V=V)IV<30%
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Fig.3 The seismic vulnerability assessment process of power system based on AHP
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Table 5 The vulnerability assessment level of this model to Table 6 Vulnerability assessment level of power system seismic

the nodes in the power system vulnerability assessment model based on successive failures

e - RED=VGE — = L= e N T ANESS — = =
RS wakaézéf " %%%%gau RS ﬂ%af;zﬁf T Tj;\?%{éﬂ&iu

1 3.01 7.36 3 1 1.315 93.431 4

2 3.13 11.59 4 2 1.308 94.367 4

3 3.35 29.41 5 3 1.374 99.141 6

4 2.41 -13.19 2 4 1.258 90.788 3

5 3.16 12.41 4 5 1.251 91.126 3

6 2.01 -26.86 1 6 1.221 89.31 2

7 1.71 -38.11 1 7 1.274 92.081 4

8 3.88 37.21 5 8 1.421 98.813 6

9 2.01 -26.86 1 9 1.214 89.772 2

10 2.01 -26.86 1 10 1.214 89.772 2

11 3.18 23.44 4 11 1.434 100 6

12 2.81 -0.23 3 12 1.301 95.182 5

13 3.61 28.03 5 13 1.322 95.422 5

14 2.64 -5.28 2 14 1.249 91.114 3

15 2.44 -12.17 2 15 1.247 90.026 3
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Fig.4 Seismic vulnerability assessment results and actual deviations of two models for power system nodes
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Table 7 Seismic vulnerability assessment time for power systems

TGRS ASCRRNE AN SRR EEs BHEENTHE AR bR s Z(Hs
1 32 3.0 0.2 4.2 3.0 1.2
2 34 3.1 0.3 43 3.1 1.2
3 35 32 0.3 44 32 1.2
4 3.1 3 0.1 4.1 3 1.1
5 3.5 3.1 0.4 4.2 3.1 1.1
6 32 32 0 5.1 32 1.9
7 3.5 32 0.3 4.6 32 1.4
8 34 3 0.4 4.8 3 1.8
9 3.6 3.1 0.5 4.1 3.1 1
10 34 32 0.2 43 32 1.1
11 32 3.3 -0.1 47 3.3 1.4
12 3.3 34 -0.1 52 34 1.8
13 34 35 -0.1 5 35 1.5
14 32 32 0 4.6 32 1.4
15 3.3 32 0.1 4.2 32 1
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Fig.5 Time and time deviation for seismic vulnerability assessment of power systems by two models
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