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Two-stage Power Supply Restoration Strategy of Resilient Distribution Network Based on
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Abstract: In recent years, frequent natural disasters have greatly threatened the safe operation of distribution network.
Considering the characteristics of different distributed resources and giving full play to the complementary advantages of
distributed resources are helpful to solve the problems of partial line damage and insufficient power supply in
post-disaster distribution network and to realize the rapid recovery of power grid after disaster. Under the background of
the continuous enrichment of distributed resources in the power grid, this paper proposes a two-stage power supply re-
covery strategy for resilient distribution network based on the coordination of multiple distributed resources before and
after the disaster of typhoon. Firstly, the influence of the coupling of distribution network and transportation network is
taken into consideration, and the location model of mobile energy storage system and repair crew emergency warehouse is
established with the goal of minimizing the weighted loss of power expectation while considering the scheduling of elec-
tric vehicles in the pre-disaster stage. Secondly, according to the post-disaster response characteristics of the above three
distributed resources and flexible loads, the post-disaster stage is divided into two processes, namely, emergency power
support and rapid load recovery, and a multi-period post-disaster recovery optimization model of distribution network is
built. Then, through in-depth study of the advantages and disadvantages of various distributed resources, a two-stage
power supply recovery framework for distribution network is designed. Finally, several sets of cases are designed to veri-
fy the effectiveness and feasibility of the proposed method.
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Table 1 Attributes and post-disaster typical characteristics of various distributed resources
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Table 2 Comparison of scheduling scheme and recovery effect with changing the number of EVs
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Table 3 Scheduling scheme and recovery effect comparison with changing the number of repair crews
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Fig.A2 Schematic diagram of 30-node transportation system
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Table A2 Proportional distribution of load type
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Table A3 Parameter configuration of MESS
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Table A4 Traveling distance among damaged lines and emergency warehouse (km)

el 2 N R 2R il GRENE A A E B
28-29 6-7 2-19 14-15 8-9
28-29 0 7.75 7.55 49 11 6.25 13.45
6-7 7.75 0 4.8 12.25 6.75 3.7 6
kL % 2-19 7.55 438 0 9.05 8.25 3.7 5.9
14-15 49 12.25 9.05 0 155 8.75 14.95
8-9 11 6.75 8.25 155 0 9.6 525
NS A 6.25 3.7 3.7 8.75 9.6 0 —
NS B 13.45 6 59 14.95 5.25 — 0
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Table A5 Repair time and repair resources for damaged lines
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Fig.B1 Different sorts of load recovery curves in scheme 1
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Fig.B2 Load recovery curves under different numbers of repair crews
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Table B1 Scheduling strategy of each scheme
NN V2G #iRi% MESS B\ EMMERIT B KJE 3 h R
= > - np . . e - Ap Ap Ny e =
B BIEMW OB B2 B3 B4W BB B2 H3B ENWA REE/MWh
2-19 28-29 8-9
1 0.9520 7 24 24 24 24 2.6172
14-15 6-7 —
2-19 28-29 8-9
2 0.9520 — — — — 24 3.4651
— 6-7 14-15
2-19 28-29 8-9
3 0 7 18 18 18 24 4.8046
— 6-7 14-15
8-9 2-19 28-29
4 0.9520 32 25 32 18 1 2.8525
— 14-15 6-7
®B2 KT REBEKER
Table B2 Comparison of power supply recovery in each scheme
B WP B U R S EL /% ‘
e - — n n Hifi 8 R E oL ISE N
ES A %) 1 %) 2 %) 3 i %) 4 gt -
T B || 5
ATk ELYD ATk ELYD AT F Ik A ATk B
1 81.2541 31.2865 100.000 44.681 100.000 71.1260 100.000 100.000 3.00 7.00
2 81.2541 31.2865 81.2541 31.2865 100.000 65.2050 100.000 100.000 3.00 7.25
3 31.6567 12.0821 59.5842 20.8183 94.1106 45.3959 100.000 77.3798 — 725
4 81.2541 31.2865 100.000 44.6810 100.000 82.5967 100.000 100.000 3.25 7.25
e W1 R =0 h, FIHSNAE V26 MR SIETHBR: W21 2: K =1 h, {KIL MESS &FE A\ 5 LR D)2 STEROR: %) 3:

KJG =2.50, BEMELFE Kb, WZ14: KI5 =3.25h, BEMBIFE ik,

® B3 ARRFRAEMNZ TRE T %R A6hs

Table B3 Recovery scheme and index under different disaster occurrence time

KEK MESS A s WAEMERIN? %5 =0 h PIERRNLE SIS
gl 5 13 24 B3 5 4% 1B B F 3B PG R/MW HLEL/(MW-h)
28-29 8-9 2-19
06:00 7 32 24 24 1.3056 2.4813
6-7 — 14-15
2-19 6-7 28-29
14:00 7 18 18 24 1.8879 4.1722
8-9 — 14-15
2-19 28-29 8-9
20:00 7 7 24 24 1.2922 2.4463
14-15 — 6-7
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