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Research on Optimal Configuration Method of Hybrid Energy Storage Capacity
Based on SE-improved SGMD
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(1. Institute of Economics and Technology of State Grid Liaoning Electric Power Co., Ltd., Shenyang 110015, China; 2. School of

Electrical Engineering, Northeast Electric Power University, Jilin Jilin 132012, China)

Abstract: Using hybrid energy storage system to smooth out the output power of wind power can effectively solve the
problem of wind power connection to the power grid, whereas different power allocation methods have great influence
on the optimal configuration of hybrid energy storage. Therefore, a power allocation strategy of hybrid energy storage
system based on sample entropy-improved symplectic geometric mode decomposition (SE-improved SGMD) is pro-
posed. Firstly, SGMD is used to decompose the unbalance power so to obtain the Symplectic Geometry Component
(SGC). Then, the sample entropy (SE) of each SGC after decomposition is calculated and its similarity threshold is
obtained. Based on this, the decomposed sub-components are reconstructed into high and low frequency components,
which are used as the reference power of super capacitor and vanadium redox flow battery respectively. Furthermore,,
the rated power and capacity of the two energy storage devices are configured by taking into account the SOC limit
constraints and charge-discharge efficiency constraints of the energy storage devices. Finally ,combined with the mea-
sured output data of a domestic wind farm, an economic assessment model based on life cycle cost is constructed to
verify the effectiveness and practicability of the method proposed in this paper.
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Table 3 The sample entropy statistics of each SGC

SGCF4r SE SGC %ﬁ SE
i) iy
1 0.322 8 0.642
2 0.367 9 0.659
3 0.435 10 0.681
4 0.489 11 0.706
5 0.547 12 0.724
6 0.587 13 0.789
7 0.621 14 0.865
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Table 4 Energy storage technical parameters index

SR VB sC
Moc-ne 0.95 0.95
Mocrc 0.95 0.95
FEHCRRCR 0.80 0.95
SOCBR}H 0.20~0.80  0.10~0.95
TIPR A REV(OG-KW) 2300 1860
ZER AR RV (OG- KWh) 9300 12 400
AP BN /OG- KWh) 0.02 0.01
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Table 5 HESS configuration results and economic costs

under different schemes

S5 ES LEY T3
VB & E TR /MW 40.7 35.3 32.6
VB 2 #/MWh 19.28 17.84 16.89
SC & & I HRIMW 44.39 41.48 39.24
SCHE 45 /MWh 5.76 4.89 425
LT ATT 2.39x10°  1.86x10°  1.27x10°
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