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Research on Decision—making Model of Optimal Allocation for
Electrical Emergency Workers after the Earthquake

DENG Yan', SUN Xiaobo’, FAN Xiwei', QI Wenhua'
(1.Institute of Geology, China Earthquake Administration, Beijing 100029, China;
2. State Grid Information & Telecommunication Co., Ltd, Beijing 102211, China)

Abstract. The optimal allocation for electrical emergency workers is one of the key issues in the research of aid
decision—making of electrical power system. According to the requirement of higher timeliness in post—earthquake
emergency period, the technical ideas of optimal allocation for electrical emergency workers were put forward.
Firstly, based on recent earthquake relief cases and expert consultation, the demand experience relationship
of electrical emergency workers was given. Then an evaluation model for the priority of post—earthquake
electric repair is established by the analytic hierarchy process. And then, the algorithm of transport problems in
operational research was used to construct the model of optimal allocation of electrical emergency workers during
the emergency repair time. Finally, an example was given to illustrate the process of implementation of this
optimization model.
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Table 1 Statistical table on the number of power outage users and power emergency repair forces after the earthquakes

N Rk
wian SR BOOM AP AR A
on/ (©) Jg! (°)

il g 2015-07-03 37.60 78.20 6.5 10 250 251

T — FhiHE 2012-06-24 27.70 100.70 5.7 3833 350
Ko iz 2019-06-17 28.34 104.90 6.0 38 000 860
4 1 2014-08-03 27.10 103.30 6.5 38412 450
FRHE 2014-10-07 23.40 100.50 6.6 14514 500
7 H b 2007-06-03 23.00 101.07 6.4 37 500 1200
Pl AR 2013-04-20 30.30 103.00 7.0 186 600 2100
LI R * 2017-08-08 33.20 103.82 7.0 1900 181
A HEE 2010-04-14 33.10 96.60 7.1 92 091 559
BT HLE 2011-03-10 24.70 97.90 5.8 2111 200
R E RS 2014-11-22 30.20 101.70 6.3 600 54
5 PR 2013-07-22 34.50 104.20 6.6 17 590 336
B | 5% 2008-05-12 31.01 103.42 8.0 5253 600 32261

TE: 7 U5 B [ 5P o 45 Fl XS 45 r A 2 0

HhFE J5 HL A B LR R S Re PRIE R E— 3L
2/, Z/0FBREEHMER, RIEMWNE
A2 Y, A SN R R RS ]
J1HE A5 N E5 45 B P B0 o8 R AT G
P 2 AR B B A M IR AR OC (FHOC R R
0.999) . #—2, XIEIHRNEE, \IH
B2 T REERM SRS N BT RSEEH P

HEMGIRR (B2, RAaX (1D @) .
Pt , W BURYE = e (= i P 2, i R A
3, BRI RS b E IR BOR A B2
N DA TR SR AL

i Ja N S 18] H 703648 N A 45 H P R
EIEPS¥

D e 4 7 5 2 R S TR AR AL . K b 9 U 4 B R S SO o (RD. ALt o [ = M R

it , 2019.



HSARAE - o Je LA AE R AL AL TR S ok SRR AT 7 113

In () =0. 6191n(x) +0.172 (D

T2 Ja RS AR B T AEAE N TSR TR SR

y=exp (0.6191n (x) +0.172) (2)
12 -

10 -

HL B N DI B 2R
o N B~ OO

Ay NRRJE NS IR N SR X
N

y=0.6194x +0.172
R? = 0.9032 *

10 15 20

1 U 7 B B AR 3
2 TR B A B S P R G X R

Fig.2 The statistical relationship between the number of power emergency repair personnel and that of power outage users after the

carthquakes
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Table 2 Emergency personnel requirements for the substations with moderate damage after the earthquake
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Table 3 The priority judgment of power equipment emergency repair after the earthquake
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Table 4 The assignment table of substation grade
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Table 5 Repair priority value of the important loads
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Table 6 Substation failure mode, recovery time and emergency repair coefficient in different intensity areas
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Table 7 The priority judgment matrix of three factors for
power emergency repair
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Table 8 Comparison matrices
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Table 9 Relationship between emergency repair personnel and needs
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Table 10 Information of damaged substations
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Table 11 Priority of emergency repair of damaged substations
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Table 12 The shortest time distance from the emergency repair points to the resource points
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Table 13 Optimized deployment plan of emergency repair personnel
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