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Fig.1 Control structure of grid-forming inverter
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Fig.2 Closed-loop equivalent block

diagram of active power control
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model for grid-forming inverter
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Adaptive adjustment method for control parameters of
grid-forming inverter based on DBN-ELM
ZHANG Mengqi',LI Yonggang',SUN Geng’,WU Binyuan',LIU Qiyu',ZHANG Chi'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China;

2. Fuxin Power Supply Subsidiary Company of State Grid Liaoning Electric Power Co.,Ltd.,Fuxin 123000, China)
Abstract: In the “double-high” power system, the grid impedance exhibits a wide range of time-varying
characteristics. The grid-forming control parameters of grid-forming inverter lack the adaptive adjustment
ability, resulting in the risk of instability. To solve this problem,an adaptive adjustment method for control
parameters of grid-forming inverters based on deep belief network and extreme learning machine is pro-
posed. A closed-loop pole mapping model is established and the mapping relationship between control pa-
rameters and key poles is trained by using the deep architecture. Then, the corresponding key poles are
predicted by the trained closed-loop pole mapping model, and the control parameters of the grid-forming
inverter are identified when the key poles are closest to the reference poles. By adjusting the control
parameters adaptively,the system can keep track the reference poles when the grid impedance changes,and
realize the adaptive stability control. It is shown by both theoretical analysis and simulative results that
the proposed method can realize the adaptive adjustment of control parameters, and effectively improve the
adaptability of the grid-forming inverter to the changes of the grid impedance.

Key words: grid-forming inverter; adaptive adjustment; deep belief network-extreme learning machine; com-

plex vector modeling;grid impedance
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Fig.G1 Diagram of upper and lower parameter boundary
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Table H1 Parameters for training sample set

ZH i
Uin 4ESE 6x500
Uctrl [mer Kpy Kiv Kpi kii]T
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uy [0.2 0.5 2000 2 3000 11"
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Yout 4EFE 4x500
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Fig.H1 Optimization results of genetic algorithm
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Fig.H2 Results of prediction for test set
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Table H2  Evaluation indexes predicted by different
algorithm models
LAY ERMSE emape/% t/s
03t DBN-ELM 1.93 3.64 0.82
DBN-ELM 2.70 7.85 0.97
DBN 3.41 9.21 1.06
ELM 4.84 13.91 1.12

BPNN 5.80 12.88 231
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Fig.H3 Trends of &mse min and t under different tolerances
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Fig.H4 Theoretical curve and simulative results of complex
vector impedance circuit model



