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Capacity optimization disposition of hybrid energy storage in wind field based on
cost efficiency model
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North China Electric Power University, Baoding 071003, China)

Abstract: Composite energy storage device is the future development direction of energy storage in stabilizing the wind
power fluctuations. This paper takes composite super capacitor and different battery media for example and studies the
optimal configuration method of energy storage capacity. Considering the nonstationarity of the wind power, the task of
stabilization using Empirical Mode Decomposition (EMD) is split. Then, complementary stabilization is used to realize
the energy storage of mutual advantage complement and improve the smooth degree. At last, considering economics,
smooth and battery life, the model of capacity determination of hybrid energy storage is built. In this model, cost
efficiency is the objective function and rain flow counting method is used to calculate the loss of battery life. This model
analyzes whether it can improve the economic efficiency and smooth capacity of the scheme or not if allowing to
overcharge and over discharge appropriately. It is verified that under reasonable cooperation scheme composite different
battery media can increase the stabilizing ability of unit investment compared to the single battery medium.

Key words: empirical mode decomposition (EMD); complementary to stabilize; cost efficiency method; rain flow
counting; overcharge and over discharge
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Table 1 Parameters of super capacitor and two kinds of

battery media

fEfe DR AR HRE, md GE
Eil ($/kW) ($/kWh) (SKW)  ZE%  BHE%
EC 300 20 000 100 95 95
VRLA 1 800 900 100 90 90
VRB 3000 750 100 75 75
et BHERIT/ SOCmin/  SOCmax/ Sk G
ESi] ($/kW) % % (%/5 min)
EC 15 20 90 0.05
VRLA 10 25 95 0
VRB 30 25 100 0
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Table 2 Process of fulfilling the task of stabilization using

complementary energy storage
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Table 3 Power and capacity of energy storage device when

using complementary stabilization
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Fig. 2 Sketch of rain flow counting method
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Table 4 Correlation chart between battery cycle number

and depth of discharge
ek N, =a, +a,e™ " +a,e” "
PR a, a, a, a, a;
VRLA(N,) 3 600 10 650 3.983 1430 1.69
VRB(N;) 9 000 26 620 3.983 3575 1.69
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Table 5 Parameters and measurement index of energy storage

device when allowed to overcharge and over discharge or not
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Fig. 4 Stabilization effect of energy storage device under

the time section
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Fig. 5 Power of energy storage device under the time section
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the time section
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Table 6 Parameters and measurement index of different

schemes of energy storage configuration
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