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Fig.2 Sequence diagram of fast recovery when fault

occurs at DC bus(open-loop operation)
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occurs at power supply branch(closed-loop operation)
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supply branch(closed-loop operation)
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Double Q planning model for medium voltage distribution network based on

Elite Ant-Q algorithm
WANG Ziyao,CHEN Junbin, LIN Dan,ZENG Guangxuan,YU Tao
(School of Electric Power Engineering,South China University of Technology, Guangzhou 510641, China)

Abstract:In order to effectively apply the refined geographic and load information provided by digital tech-
nology, according to the basic characteristics of medium voltage distribution network,the components in dis-
tribution network are abstracted into nodes and branches of the graph theory,and a novel double Q planning
model for large-scale medium voltage distribution network is built, which takes the economy and reliability
as its objectives. The 0-1 variable encoding mode is transformed into sequence integer encoding mode,
which reduces the solving complexity. The EAQ(Elite Ant-Q) algorithm is proposed and used to solve the
radial network,the tie lines are set according to the shortest path method and connection priority principle,
and the optimal closed-loop network is obtained by repeated iterations. The case results of a newly built
park in Guangzhou verify the effectiveness of the proposed model and algorithm.

Key words: large-scale distribution network planning; double ) planning model; EAQ algorithm; sequence
coding;shortest path method;closed-loop design
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Fast recovery strategy of flexible DC distribution network based on
energy storage built-in converter after fault
WANG Bingbing', LIU Zhong®,MEI Jun',XUE Zhongbing*,FAN Guangyao',GE Rui',
CHEN Wu',XU Weifan®
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. State Grid Yangzhou Power Supply Company,Yangzhou 225000, China)

Abstract: A fast recovery strategy after fault suitable for flexible DC distribution network is proposed. Firstly,
the topology of ESBC(Energy Storage Built-in Converter) is proposed,and the transient characteristics of the
capacitor voltage and fault current of sub-module under the pole-to-pole short circuit fault condition before
and after ESBC blocking are analyzed. Furthermore, the fast recovery strategy after fault based on energy
storage is proposed to improve the recovery sequence,and the staged charging and discharging strategy is
proposed to suppress the impulse current. Finally, the proposed coordinated control strategy is combined
with the DC distribution network,which realizes that during the closing period of converter,the energy storage
provides power for the important load to guarantee the uninterrupted power supply during fault clearance
period, and meanwhile adjusts the capacitor voltage of sub-module during blocking period to reach the rated
value before unlocking,so as to reduce the voltage fluctuation when the converter is unlocked, and shorten
the restart time of converter. The effectiveness of the proposed strategy is verified by the simulation model
in PSCAD / EMTDC.
Key words: flexible DC distribution network;fast recovery after fault;energy storage built-in converter; pole-

to-pole short circuit fault;uninterrupted power supply
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Fig.A2 Sequence diagram of fault handling and recovery when fault occurs at DC bus (open-loop operation)
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Fig.A3 Sequence diagram of fault handling and recovery when fault occurs at power supply branch (closed-loop

operation)
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Fig.A4 Energy storage control strategy in ESBC
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Fig.A7 Schematic diagram of fast restart strategy after fault based on energy storage




Mix B

kCl tStC1
k) =)t Mt <t<t
1()_ s C1< < C2

tCZ tCl

1 t>t,,

kCZ tStCZ
k, (t) = ims te, <t<te,

tCS t(32

1 t>t,,

Cl FHRIRFTAH R DAB = HIEE

Fig.C1 Control block diagram of DAB during submodule charging stage

C2 FHRIRM M R DAB = HIHEE

Fig.C2 Control block diagram of DAB during submodule discharging stage

(B1)

(B2)



	202011003
	202011003_附加材料

