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Efficiency Improvement Effect Analysis for Marginal Storage Capacity in
DC Electric Railway Systems

} e
o] 3 4" - &

(Hansang Lee -

=) k* =3 = KKk
808 A

FAau-gsA

Donghee Yoon - Hyungchul Kim - Sung-Kwan Joo - Hosung Jung)

Abstract — This paper have been dealt with the analysis for energy efficiency improvement effect of unity storage
capacity as a part of the energy storage application study to improve energy efficiency in the electric railway systems.
Especially, in order to estimate the amount of energy saving according to the variation of power capacity of each
storage, the current limit module was mounted on an existing DC electric railway loadflow program which is based on
the analysis model for railway system and storages, and combined optimization algorithm to determine optimal voltage

boundary.
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1 Interconnected operation concept of electrical railway
system and energy storage system
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Fig. 2 Equivalent circuit of railway system
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Table 1 Analysis for energy efficiency improvement with full

compensation storage condition

No ESSs ESSs
Case 0 Case 1

E B v % [MWh] 25.471 18.397
ILd; & -3 [MWh] 16.706 16.706
i PldA &8 [%] 65.588 90.808
Si - PldA A3 [MWh] - 7.074
SR; Pld=A A& [%] - R7.773
SG (A 2a &% [kWh] - 178.29
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Table 2 Simulation results for maximum current, power

capacity and storage capacity of full compensation

storage
L O
etk 1602.21 2022.72 £1.10 1582.24
= Al 8005.45 1377.50 16.87 1610.42
5 6356.97 2828.11 36.83 1601.58
% [7591.43 B8375.85 71.59 1600.89
e p387.93 1469.47 45.01 1608.79
A g+ [3524.56 1615.42 16.96 1610.95
e 3759.61 1723.15 34.36 1612.65
=3 6846.44 3052.84 49.14 1602.79
B!y B3710.72 1700.75 U2.57 1609.33
g 3267.59 1465.30 18.70 1614.36
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Table 3 Analysis for energy efficiency improvement for
each simulation case
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