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Parameter Identification of Electromagnetic Transient Model
for Grid-Forming Energy Storage Converters Based on
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Abstract: To address the problem that the control parameters of grid-forming energy storage
converters cannot be directly obtained from manufacturers, thereby impeding accurate
analysis of their control transient characteristics, this paper proposes an identification method
for the internal characteristics of grid-forming energy storage converters. The method is based
on a long short-term memory (LSTM) network fused with an adaptive attention mechanism
(Attention Mechanism Augmented, ATA) and Gaussian process regression (GPR). First, an
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electromagnetic transient model to be identified is established on a simulation platform
according to the control structure of grid-forming energy storage converters. Then, a hybrid
ATA-LSTM-GPR identification method is designed for the model to be identified. The LSTM
algorithm combined with the ATA mechanism is used to accurately extract the dynamic
time-series features of grid-forming energy storage converters, and the GPR algorithm is
adopted to perform point estimation and uncertainty quantification of control parameters, so
as to realize accurate identification of the control parameters.Finally, to verify the correctness
and effectiveness of the proposed method, a grid-forming energy storage test platform is built
based on the RT-LAB platform, and a dynamic response dataset is collected. Experimental
results show that the proposed hybrid ATA-LSTM-GPR algorithm can significantly improve the
identification accuracy of control parameters for grid-forming energy storage converters.
Under complex high/low voltage ride-through conditions, the control parameters obtained by

the identification algorithm exhibit high fidelity and applicability.
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Table 3 Comparison of Accuracy Among Different

Algorithms
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