B 39% 1 (77 DO NEE S Vol.39 No.l
20254F 1 H Journal of Hunan University of Technology Jan. 2025

do0i:10.3969/j.issn.1673-9833.2025.01.005

Je TR A REI ORI A 4 A
AR HL R e 52 S

W A, B K2, = 1L,

o

o}

I

fi 3
CiARg Tolk k2 WA 558 TR0, W B 412007)

W OE. AR ARRE, MBXKEFHRFHFHOIECL TR, FRRERAEATELSZFRE,
PRl T — A ME FH T AR R A AL 2T £ (energy storage integrated soft open point, E-SOP ) B&4&-W 4 & 4
IR NIRRT K., G, NBT E-SOP BARNGILIEMTER, FELLERRERELTH
HFREA, LR, FREZBHAMOTEARE o MEMRIE, ABRMET EMERE o MER LR DA B AR,
#) 3% E-SOP Ao M 454 T MBS AT IR A W93 /TR, SIS FH T IR Mgtk E., =B,
P89 TEEE33 7 5B d W A 55 T BE-SOP X 8%, L& . HEFAH T LMW A LA, 5
*tH Ak R R AT IR E AT, BER LR A PTAR R TR VBl A T ag k R AT R, - R
W, KR

KR, MR FM, AR E ARSI R, BRIk KR, MAEHN

PESES: TM732 XEAREE: A XEMRS: 1673-9833(2025)01-0035-08

BIXHEs: " AL A, 2 IR, F A TR RIS ML E M ey Bl B bk R ().
#h Tk K F I/, 2025, 39(1): 35-42.

Power Supply Restoration Strategy for Distribution with Integrated Network

Reconstruction Based on Energy Storage Intelligent Soft Switches
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( College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of power outages caused by extreme events such as natural disasters and cyber attacks,
and a reduction of the load loss rate and economic losses of the power grid, an active distribution network power
supply restoration strategy has thus been proposed with energy storage integrated soft open point (E-SOP) combined
with network reconstruction under extreme events. Firstly, with an introduction of the topology diagram of E-SOP
connected to the distribution network, its mathematical model under fault recovery is established. Secondly, taking into
consideration the importance of the tertiary load and network losses, with the objective function of minimizing the loss
of each node in the distribution network and minimizing network losses, a joint operation model of E-SOP and network

reconstruction for power supply recovery is constructed for a rapid recovery of the active distribution network under
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extreme events. Finally, taking the improved IEEE33 node distribution network as an example, a research is carried out

on the effects of E-SOP installation parameters such as capacity, location, and quantity on the restoration capability,

followed by a validation and analysis of the proposed power restoration strategy. The research results indicate that the

proposed strategy helps to reduce the loss of load rate under distribution network faults, thus further improving the level

of power supply recovery.
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Fig. 5 Schematic diagram of power supply restoration after
distribution network reconstruction under the proposed scheme
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