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Abstract: The large-scale application of megawatt-level off-board chargers faces problems such as high energy
consumption, low dynamic accuracy, and lack of multi-module collaborative detection capabilities existing in
traditional detection methods. A model prediction test method integrating model-in-the-loop (MIL) simulation and
orthogonally optimized long short-term memory network (Orthogonal-LSTM) is proposed, aiming to break through the
power bottleneck of test platform and improve detection adaptability under complex working conditions. By
constructing a virtual charger model driven by model predictive control (MPC), the dynamic characteristics of the
charger under test are simulated. However, in the face of the superposition of charging modules and the increase in
power, the error between the model and the actual test results increases. To solve this problem, the LSTM model
parameters are optimized in combination with the orthogonal test method to achieve the error prediction-compensation
of the model. Experimental results show that the proposed method provides a high-precision, low-energy-consumption
and scalable detection solution for megawatt-class chargers with a single-unit multi-module structure, and has great
value for engineering promotion.

Keywords: Off-board charger test method; model prediction; model predictive control (MPC); long short-term
memory (LSTM) network model; orthogonal test method
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