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Abstract

Considering that the arrival of uncertain extreme events will damage the power and traffic net-
work at the same time, this paper uses the mobile power source as the coupling bridge of the
power and traffic network, and studies the movement rule of the emergency power source through
the shortest path algorithm, so that the emergency power supply can repair the important load of
the power system as soon as possible and reduce the system loss. In order to improve the surviva-
bility and resilience of the power system, in this paper, we first establish an emergency power
source preset model for multi-scenario power-traffic network disruption, which takes into ac-
count the conventional constraints of the power system and the location constraints of the emer-
gency power source. At the same time, the improved Dijkstra algorithm is used to deal with the
traffic system with road damage and solve the problem between any nodes in the second stage.
The real-time dispatching model of emergency power source is established when the disaster
comes. Considering the constraints of electric power and transportation, the two-stage model is
implemented on Python gurobi. The IEEE33-node system is used in the case, and the preset and
dispatching results of emergency power sources are obtained.
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A AR i S AP PR 5 e 2 R G SR A B KRB X 0 R 8 IR W A AT I I 1 RO bl o Wi S0
BAEARREMNNERIERR, B ERRE, JEEHE I RGEANETT LU N6 AR BE 5 2R 7 3 Fk 45
HL) R GUH R IR . S E & iR B AR S %K Holling K5I NSRS 50 TSI 1], Bl 5 12882
T PPl A4 ) R GUAE N R AL B 2R G K 2 AN LBl e s JE I I RE AT TR 2] [3] [4]. Bk
(resilience) 2 RATREW PG IKPTL. ENANTIRAIKEMIRES . L R G PELL AT SE v Al SR i,
295 5 A OO Wi A R 2SR [5] 0 SCRR[B] RTINS 8 17 Js S A P i 1 = AN B BEVEARFALE 32X L 3 B0 A g
SRR R (R T 2 A A e ) AR i A A AR R B PR IR R RE ST . AEIAEIE T, W IR &
GUENE R T IRE B NS R RGUTlE, WA SeAESE[7], (I B i O AR i S SR A B
ARG WA B ERCR . WA ITFEIE TR IR IK R A R etk dnscik[8]5e 217 A
5l HLIE(MPSS) K HE 5 i FEL 22 S8 (DS) SRR B R A, $EH T — MR Mg MPS 5 DS 1247 AN A i 18]
JUEE B %5 PR PR 46 1) R VR B SR ORI, DAAIAL MPSs NS TRE . SCERO] M T 4Ef2 A
51 (RCs) 2 2 £k it M2 2l L IR (MPSs) B 2 K R AHFE L, $2 1 —Algr 0 o R AL R 5 7 DS AN
RC/MPS i B2 (AN [ B ] JURE, A2 S8 A L R (R 75 o SCHR[LO0]42 Hh T [RIB0of v g R A il W AT 5, &
SRR E B R, (R E UG FIRTER TG 1 388 M R I E R . SCHR[LL]0F 78 W
i L [ I 255 i R M AT T D e, e A T S S AT 2R SR SIS X PR AR A

F SRR 1B SN S IR SN X T ROl RS, (B, R T Rkt
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T, 8 A AR LSTM 7Y A S AU 65 SE PR AT I (RIFR BE 77 o SCHR[14]52 2 42400 AT B A2
5 H R FAT O, MR 1Al TSR IR, SR P ST R R P, SRR A Rtk

RE| BN S BAIEME M ISR, SCIR[15] e ar 18 iR i Sl S AR,
7 BB SR F IR BRI, R JE AT AT T B BRI B SRR AT BRI, IR EIN T AL
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BRSO SR B 1R RS Bl FLEOR A 2 4 A D A v 3 46 RS ) B S R T A7y B AR,
AT PR HOITR], RN, S B FE IS B SR S R G0 1R H R SRR P A R, TE AR I
WA AR RS S EE RS, 5 E RO Al RSt HE, R BB AR AR AT AR B, H AT A IE
FYirh L EH B EHECHUA Dijkstra S5 RWT ST 4 A0R2 Bk A2 S A2 B 1] o
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KA AT RN A E AR, %5 AN FI 20 5 S PR A 1 DL, 25 R8N 2 HL YR Sl R (R S B HRAT 2038
LR R AR 2RSS, iR £E Python3.7 E4wmAEsEEl, LA IEEE33 9 mfF NG, SKAFH B EE LS
82 S LR SR A Bl e

MEEHWT: oMo NA T RSN S HRIR IS R R DRSS IE I R RS SR A . B )
AT NS W S AN E TR, SRR ARG A AFIRYT AT, 75 RE L R AT S I i [R] I A O
FESL T AR HIN S IR E A . = EEOVRERERIREARGMNIRE T, ERERRTNE
PRSI R AR AR, A xeh ok B R A A AN TR I 22 S e AR AR A 0, S SRS R SE I RN B 5 R Bl I [ 2 [R]
MURRAR SRR I 8] N SR bR B KA IR R AT o 565 DU 78 73 A o 2R B Wl i P PO A B0 0 kSR P 22 375 7 ik
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Figure 1. Application model of emergency mobile power sources
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Figure 2. Research ideas and block diagram structure
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Figure 3. The diagram of power/transportation system

E 3. BA/ZBRGHINIEE

Table 1. Maximum output value of emergency power sources

F 1 NRBEREAHNE

INAS LN E RS BRH HIIKVA AT IIKVar
1 150 150
2 500 700
3 800 600

Y 1. WEEON 0.1, JEBK4,5). (2,22). (17, 18)fkIR.
W5 2: BN 0.1, G, 6). (12,13). (15, 16)Hk.
Y5 3: #EF N 0.05, JEE(14,15). (18,19). (15, 20)Wi¥k.
Yise4: MEFRN 015, IEEE(3, 4). (8,9). (16, 29)iIR .
55 MEFE N 0.1, (L, 2). (19, 20). (6, 26)HiIR.
Y 6: MEF N 0.15, B8, 9). (9,10). (27, 28)MH k.
Yse 7. WEEH 0.05, (6, 7). (11,12). (14, 20)#IK .
W5 8: MEFE N 0.1, EH(7,8). (14,15). (3, 23)HiiR.,

DOI: 10.12677/sg.2021.111007 66


https://doi.org/10.12677/sg.2021.111007

ES
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Y5 10: MERON 0.1, JEH(7,8). (11, 12). (16, 17)WIK.

FEREA, T 300 IR JE 45 th 1B S IR 25 R T -
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Table 2. Results of optimal configuration of emergency power sources
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Figure 4. Recovery results considering traffic or not
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Table 3. Simulation statistics for survived loads
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Figure 5. Schematic diagram of power system failure
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Table 4. Real-time dispatching results of emergency power sources
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Figure 6. Time output diagram of emergency power supply
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Table 5. Emergency power position table (control group)
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Table 6. Comparison of results of dispatching emergency power supply or not
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Table Al. Road parameters of traffic lines

FAL RBRGERSH

TE PRI A TH PR 2% T TEFEIE RS (T-K)
0 1 21
0 17 32
1 2 24
1 18 23
2 3 15
2 22 25
2 24 15
3 4 24
4 5 18
4 19 26
5 6 24
5 19 26
5 25 17
6 7 18
6 20 16
7 8 19
7 30 26
8 9 22
8 31 16
9 10 18
9 20 52
9 32 18
10 11 33
10 21 25
11 12 32
11 21 23
12 13 26
12 19 36
13 14 24
13 19 24
14 15 32
14 19 34
15 16 34
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Continued

15
16
19
20
22
22
23
23
25
26
27
28
29
30
31

18
17
20
21
23
27
24
28
26
27
28
29
30
31
32

28
48
68
56
27
18
32
29
20
22
16
24
20
20
20

Table A2. Weights of power loads

T A2 BARROHENE

R g AL
0 0
1 1
2 1
3 5
4 1
5 10
6 1
7 1
8 2
9 6

10 1
11 10
12 3
13 1
14 1
15 1
16 10
17 1
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