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Abstract The battery energy storage system used in urban rail transit can effectively recover the
residual regenerative braking energy of trains and suppress the voltage fluctuation of DC network.
Based on the characteristics of urban rail transit load and the high energy density of the battery, a
strategy of dynamic adjustment of discharge threshold based on energy transfer is proposed in this
paper. The braking energy recovered in the low peak period and flat peak period of urban rail operation
is transferred to the peak period by using batteries. So that the peak power of traction substation can be
effectively reduced, the construction capacity and cost of traction substation can be reduced at the same
time. In order to improve the performance of energy storage device. Combined with the proposed
control strategy and simulation model. Economic efficiency and peak power reduction rate are taken as
objective functions to optimize energy management strategy control parameters and capacity
configuration results using an intelligent algorithm. Meanwhile, the optimization results of different
weight coefficients are analyzed to provide theoretical basis for setting weight coefficients under

different objective requirements.
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025 780 1650 1860 1470 1170 1410 780
05 480 1380 1380 900 840 960 390
075 0 960 1020 660 420 720 0

1 0 660 780 540 0 600 0

1 0 660 780 540 0 600 0

JE LU R G I D) R AR R AL T 0=0.75
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& 8 NIZE 9 43 il hy AN [ B T FL it 14 5 K F
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LK 94 ]R3

#*8 TRAMNEARAHo THMHFERHBERED
Tab.8 Maximum discharge depth of battery at different

weight factors

B RIOBRIE D

i 1 i 2 i 3 uf 4 i 5 i 6 uh 7

0 0.6 0.6 0.6 0.6 0.6 0.6 0.6
0.25 0.45 0.54 0.52 0.57 0.56 0.49 0.44
0.5 0.31 0.37 0.38 0.41 0.4 0.34 0.29
0.75 — 0.22 0.19 0.27 0.3 0.24 —

1 — 0.1 0.1 0.1 — 0.1 —

R9 TRNERHo TRIMLFER

Tabh.9 Life cycles of battery at different weight factors o
HF 1A
w
i 1 2 o ¥ 3 uid4 o ¥i5 U6 i 7
0 6.2 6.8 6.6 6.5 6.4 6.7 6.1

0.25 7.2 7.1 6.9 6.8 7.1 7.2 7.2
0.5 7.2 7.3 7.2 7.0 7.3 7.4 7.3

0.75 — 7.2 7.3 7.1 7.1 7.2 —

5 %t
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o (1780 v BB A ) 25 T 4 S, I/ 77 AR H il W 1)
B, BB AS . LG s brIs TR, BIE
JBCHRL IR JBE R LA T 3 i B S i, AT T LT O
FRMEEAR, Tk Rt R L TR . a4
s & IS ERUE S RN SRR TNCSE PR e e
Tt A S5 T[] B DI A0 H i i B 2R 4 e A PR S G
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