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Estimation of state of charge for micro-grid battery
based on BP neural network

Zhu Xiaoqing Ma Dinghuan Li Shengqing Wu Wenfeng Ming Yao Zhang Yuwen

(College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou 412007, China)

Abstract : The electric characteristic of micro-grid’ s battery has obvious nonlinearity and irregularity at work, it is difficult to accurately
estimate the using the traditional mathematical methods. According to the problem above, the topology of back propagation ( BP) neural
network is constructed, and the network model is trained with new adaptive algorithm to improve the traditional learning model, the
weights among neurons in the neural network model are adjusted reasonably, and the error is reduced with higher efficiency. The
simulation result shows that the estimated results are within the scope of pre-set accuracy, the average error is less than 4% . It indicates
that the BP neural network using the optimized algorithm can accurately estimate the state of charge, the attempt is effective and feasible.
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Fig. 1 Three-order model of lead-acid battery
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Fig.4 Learning process of BP neural network
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Fig.5 Reverse propagation of error
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Fig. 6  The training flow of the improved algorithm
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Table 1 Part training samples data and

SOC training value
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Fig.7  Error variation curve
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Table 2 Comparison between several kinds of algorithms
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Table 3 The estimated error obtained from test sample
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Fig.8 Estimation accuracy in discharging
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