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Fig.1 The overall structure of the system
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Fig.2 The simplified working principle diagram of
precharge circuit
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Fig.3 Results of precharge simulation
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Fig.8 Simulation results of integrated control strategy in urban rail train acceleration and deceleration



38 £ R K

R 2019 4

T 2 P 7 e 2L R R A G L T | P R UL PAD P R SRS TR TR i R T L S R (R 9 DAl R L A AR
FERCRLI B TAR PO o a5 P 8 BEAT X bE, & BUAE AR [ 9 B 280 AH ) R RS 4 2% PR 1 2 42 ol SR es ) o
(1 s 18] 52 B 1 4 PR 2 i 1) i E 55 R R O A, 0 1D 255 12 ) SRS WS 8 B A 288 L DR T 3R Y YR RE R T TR

PR 6 AL T SR 2 0 3l 2 i [0 ) 5K

520 1 400
500 1 200
480 1 000
> 460 § 800
S 440 600
420 400
400 200
380 ! ! ! ! ! ! 1 ! ! ! 0 | | | |
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
tls t/s
(a) HEZHL 78 4% 2 5 i W R B0 (b) M2 d 20 72 L IR BB
500 2 500
480 2 000 —
> 460 -1 500 -
> =
440 1 000 -
420 500 -
400 | | 1 | 0 ! 1 1 I ! ! 1 !
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
tls t/s
(c) 0 HL 25 4% 20 W R O (d) 82 HE 75 4 2 HR R I DO
B9 REEtREESNNENRSRERSTHHES
Fig.9 Simulation results of traditional control strategy in urban rail train acceleratlon and deceleration
P 10 AR I 255 425 1 S m i 45 30 1) it 0] 1) 1 iple 3 it 26, DAL b i] LA S < 78 0~10 s IFR] Be A, 3l
B iE AT A E B B, A2 51 R _E A R AR /N R B R R FAR E 5 £E 10~40 s IR BE Y 3B 4 0z 47 £

B, A2 5] W R R SR R TR A
A B TAEAE AR, A2 5] N H R Uy 7Ef#RE
B MR R B RS A AE 50~80 s A
] B PN, 30 290 4 4 3 A 7 A 0 B, A 5 I L 1
LR FR T, G i R 2 s PR R A2
51 1 o R 38 B A5 B AR A A, i 1 &
TR G it 8 25 ¥ 1 A% 6 F P U 0L A 0 4 11 25 s
A E AR 5 I Bl 2 6 Lk PN 0
TE AT 2545 42 1) 5 W B 47 b S AR /N 1 22 5 1)
JE g B B TR s AT e SR S R

TEE

1590

1575V —»
1560

= 1530
>
=

1 500

1470

1440 V
1 440 1 | | 1 | | | 1 |

0 10 20 30 40 50 60 70 80 90 100
t/s

10 REMHEREESAEHRK THESIMERS
Hh 2
Fig.10 Traction network pressure fluctuation curve of
hybrid energy storage device by use of the proposed
control strategy



514 B E A IR UIE 208 A aRR A AR RE R LM TS 39

1650~

1 600

1550

Und/V

1 500

1450

1 400

1390V
1350 | | | | | | I | 1 |
0

10 20 30 40 50 60 70 80 90 100
t/s

11 REMHEERBEEERGIER KK THES MER3 %

Fig.11 Traction network pressure fluctuation curve of hybrid energy storage device by use of traditional control strategy
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Research on Vehicle-Mounted Hybrid Energy Storage System
for Urban Rail Transit

Yang Fengping,Zheng Wenqi, Liu Feng, Xie Mengsha

(School of Electrical and Automation Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract : Given the fact that urban rail train impacts the traction network voltage during the starting and brak-
ing and brings about the negative impact of the grid voltage instability, this paper proposes a hybrid energy stor-
age system composed of a super capacitor and a lithium titanate battery, which meets the demand of urban rail
trains for high energy and high power. Taking the overall structure of the hybrid energy storage system as the re-
search object, the design and simulation verification of the precharging circuit were introduced, which may sig-
nificantly improve the performance of the hybrid energy storage device and prolong the service life. Based on the
structure, an integrated control strategy was proposed, which realized the operation of the energy storage unit in
the constant current charge and discharge state by controlling the working modes of the two bidirectional DC/DC
converters in the main circuit. Finally, the simulation compared the proposed control strategy with the traditional
voltage—current double closed—loop control strategy. The simulation waveform comparison analysis shows that the
control strategy proposed in this paper can be more effective for the fluctuation of the network voltage caused by
the sudden increase and decrease of large—capacity load such as traction locomotive. The rapid adjustment of the
charging and discharging state of the hybrid energy storage system ensures that the fluctuation of the traction
network pressure is small, and the operational reliability and stability of the urban rail train are improved.

Key words: urban rail transit; hybrid energy storage system; precharge loop; integrated control strategy
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Review on the Dynamics Research of Maglev Train

Xiao Qian,Xu Xu,Chen Guangyuan

(Key Laboratory of Conveyance and Equipment of the Ministry of Education,East China Jiaotong University, Nanchang 330013, China)

Abstract: In the field of rail transit today ,maglev trains are no longer limited by the traditional wheel-rail con-
tact mode of travel ,which uses electromagnetic force to overcome gravity and escapes from the ground. By way of
maglev technology in railway transportation,the maglev train,as the most advanced mode of transportation,has
undoubtedly become an important scientific and technological object on which all countries are competing for
research. In order to improve driving safety and ride comfort,scholars at home and abroad have carried out a lot
of researches on the dynamic problems related to maglev trains,and have obtained important results in theoreti-
cal analysis,numerical simulation and so on. This paper reviews the existing achievements in dynamic modeling,
dynamic characteristics and suspension control of maglev train,and then puts forward some suggestions and
prospects for further research.

Key words: maglev train; dynamic modeling; research of dynamics; suspension control



