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Optimization of distribution network resilience enhancement considering demand response
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(1. College of Intelligence and Information Engineering, Shandong University of Traditional Chinese Medicine, Jinan 250355 ,China;

2. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The frequent occurrence of natural disasters make a serious threat to the reliability and safety of power sup-
ply in distribution network. Under the background, the distribution network elasticity improvement technology for
the medium and low voltage power system considering user demand response is studied to enhance its fault recovery
capability. Firstly, the demand of reliability for users differentiated power supply and the operation characteristics of
demand response is considered, and then an index to measure the resilience of distribution network is established-out-
age loss. Secondly, a demand response control strategy is proposed on the basis of the power supply priority. In th
end, an optimization model of distribution network resilience enhancement considering demand response is developed.
The IEEE 33-bus system is simulated to verify the index and the model. It is shown that the optimization model of re-
silience enhancement can significantly reduce the outage loss in the whole process of resilience restoration in distribu-
tion network and improve its resilience under disaster scenarios.
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Figure 1 The process of a resilient distribution

network through disruptions
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Figure 2 Results of distribution network reconfiguration
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4.3 ZERSH

DI B 5 AT Lo SR B ) 3P R 52 45 R

B 27 SCER 16 145 36 [ ok XKL D) i
% B (pennsylvania-newjersey-maryland s PJM) iy
SRR SR a1 kA AL R, BB A A RN AR
900 76/ (MW « h), JH F* (1% 15 432 67 4y 42 1 b R Ay £ £
Y 1020, A A B A AR R 3 150 8/ (MW« h),
B = = G B A AT e A S A — 2 B e AT e R
50 0 By FAr o {H EL A T AR A 55 5K ma 1 5 [  E B
JIN L ERe KA L B R 4359 2 2.4 by g/ TE] B B TE] Sy 2
h A2 Rande 5 Fros . B 153 28] /48 =2 0T 34
1—>22—>25—>12—>19—>16,

x5 RARAHFFTHHEKILLER(Cyr =500 kW)
Table 5 Resilience restoration results under
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