20114 9 A R N 5 2 NI S Vol.26 No. 9
%26 %55 9 M TRANSACTIONS OF CHINA ELECTROTECHNICAL SOCIETY Sep. 2011

1

R BN B AR R G 8] 1 IS I SR R

R IR ZRA BTE OHIA
(LFRBAFEATEER ALF  100044)

WE FTEFRWTEINFFREALAGECHERANER T E. BENFRAEARE K146
REHITNG;, RERIBREREERZNBFZHEA, LB T BREZMHEER LB EETE
WM EITTE, RET —MHERELE AR AN ERREETEEH RS, REARLTE
o S B 5 ROUE WA 4 ) SRS T DL O B % B 5 AL R B, Bk B AR K.

K9 MAEA XN DC-DCL##E HEFE HiskE BHAEEIX

FESES: TM464

Indirect Current Control Strategy of On-Board Supercapacitor
Energy Storage System of Railway Vehicle

Zhao Kun

(Beijing Jiaotong University Beijing

Wang Shenrong Wang Dewei  Yang Zhongping You Xiaojie

100044 China)

Abstract

vehicle with a on-board supercapacitor energy storage system. First, the structure of the energy storage

This paper discusses the control strategy of energy management in single railway

system is introduced. Second, the model of energy storage system is built and a method to design the
current loop for bi-directional DC-DC converter for energy storage is proposed. Finally, an indirect
current control strategy is established to ensure an optimal power flow of single railway vehicle. The
simulation and the experimental results verify that the new control strategy can avoid the voltage
fluctuation and regeneration failure.
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regeneration failure
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Fig.1 Traction/breaking characteristic of railway vehicle
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Fig.2 The structure of on-board supercapacitor energy
storage system of railway vehicle
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Fig.3 Bi-directional DC-DC converter topology
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Fig.4 Current loop correction structure diagram
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Fig.5 Control characteristic of supercapacitor energy

storage system on ground
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Fig.6 Indirect current control diagram
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Fig.8 Indirect current control algorithm diagram of

on-board supercapacitor storage system
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Tab.2 Parameters of on-board supercapacitor
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Fig.9 The speed characteristic curve of railway vehicle
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Fig.10 Current relation and voltage variation
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Fig.11 Block diagram of 3kW supercapacitor platform
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Fig.12 Characteristic curve of the vehicle simulation
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Fig.13 Prototype of 3kW supercapacitor platform
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