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Resear ch on Optimal Allocation of Hybrid Energy Storage

Capacity of Urban Rail Transit Based on Wavelet
Packet Decomposition
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(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Affected by factors such as wind speed and light intensity, wind power generation has characteristics of
randomness, intermittence and large fluctuation, so its direct grid connection will cause damage to power grid. To
realize a smooth grid connection of wind power and provide safe and reliable power supply to an urban rail transit
system, a hybrid energy storage system composed of super capacitors and lithium batteries is proposed as a stabilizing

measure. As the traction load of urban rail transit also fluctuates greatly, the hybrid energy storage system not only
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stabilizes the output of wind and photovoltaic (PV), but also
stabilizes the traction load. The wavelet packet decomposition
technology is used to decompose and reconstruct the traction
load and wind and PV output power signals on multiple scales,
the low-frequency wind and PV grid-connected power and
medium-and high-frequency components are obtained, and
batteries and super capacitors are used to absorb the medium-
and high-frequency components, respectively. Aimed at the
minimum comprehensive cost of hybrid energy storage
system, the state-of-charge and power limit of the hybrid
energy storage system are taken as constraints. The differential
evolution particle swarm optimization algorithm with shrinkage

factor is used to minimize the annual comprehensive cost of
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the hybrid energy storage system and optimize the internal power capacity allocation. Finally, based on the wind and PV power

data in one region, the analysis results show that the proposed method can effectively suppress the wind power fluctuation and

supply power for urban rail transit.

Keywords: Urban rail transit; hybrid energy storage system; wavelet packet decomposition; differential evolution particle

swarm optimization
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Fig. 1 Model of wind and PV complementary power supply
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