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Abstract

Abstract: Based on the definition and principle of power system resilience, combining the traditional
energy storage equipment with the demand response, an optimization method of power system operation
resilience considering generalized energy storage is proposed. Five attack schemes based on topology
are evaluated according to four indexes, and the most disadvantageous attack strategy is selected to
simulate the damage of power system. Taking the minimum operating cost of the system as the
objective, a combined scheduling model involving wind power station and energy storage unit is carried
out. A generalized energy storage scheduling method is proposed to improve the resilience of power grid
in operation period in recovery stage, and an optimal model of disaster recovery is established to
maximize the system resilience. The optimal recovery strategy is calculated by genetic algorithm. The
IEEE 30-bus system is taken as an example to verify the effectiveness of the generalized energy storage
in improving the system performance and the resilience of power grid operation.

Keywords
resilient grid, generalized energy storage, power grid attack, recovery strategy

Recommended Citation
Sun Weiqing, Zhang Jie, Ye Lei, Han Dong. Operation Resilience Optimization of Power System
Considering Generalized Energy Storage[J]. Journal of System Simulation, 2021, 33(4): 962-972.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol33/iss4/24


https://dc-china-simulation.researchcommons.org/journal/vol33/iss4/24
https://dc-china-simulation.researchcommons.org/journal/vol33/iss4/24

Sun et al.: Operation Resilience Optimization of Power System Considering Gen

#3355 4 %é}ﬁ/ﬁjﬁ%#&@ Vol. 33 No. 4

202144 J Journal of System Simulation Apr. 2021

FIE) XA ) R G T

,}’,J\/f%);ﬁp, g{"%a U‘I—?;Ea é%éﬁ

(B TR BT RE2ERE, L 200093)

WE: ATEHAABMEXRRE, WREAUMHMERES T KA A% S, &4 —F7 5 Xi#
FE49 B FIE AT AL 5 . WA 4 ARSI R SRR 5 AR T HBAb s B 5 %, IR 2 it it
RAAN 4 F KB VAT &, /) R G b BOR. VA R GIBAT R AR N A B ATAT AR A W3k Ak feA
LALAGRE . ATAT RO B RN RAR th T K EZ /TH B 71259 ) X BEFEVE 7 7%, FIE VA RSG5
MR K A B AREY 55 R BARAARAY , 8L A Skt B R R A R %%, vA IEEE-30 P % A& %A Bp
IR T TR AL I E A 4 B MR ST AR 5l R AT R 69 AU

KB MR SUERE, B Ek; WA R®R

5285 T™M 7215 TP 391 SCHRFR GRS A SCE S 1004-731X (2021) 04-0962-11
DOI: 10.16182/j.issn100473 1x joss.19-0632

Operation Resilience Optimization of Power System Considering Generalized Energy
Storage
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Abstract: Based on the definition and principle of power system resilience, combining the traditional
energy storage equipment with the demand response, an optimization method of power system operation
resilience considering generalized energy storage is proposed. Five attack schemes based on topology are
evaluated according to four indexes, and the most disadvantageous attack strategy is selected to simulate
the damage of power system. Taking the minimum operating cost of the system as the objective, a
combined scheduling model involving wind power station and energy storage unit is carried out. A
generalized energy storage scheduling method is proposed to improve the resilience of power grid in
operation period in recovery stage, and an optimal model of disaster recovery is established to maximize
the system resilience. The optimal recovery strategy is calculated by genetic algorithm. The IEEE 30-bus
system is taken as an example to verify the effectiveness of the generalized energy storage in improving
the system performance and the resilience of power grid operation.
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