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Abstract

In view of the lack of research on the electrical design of the existing voltage source DC ice-melting
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device based on MMC(, and the purpose of providing support for equipment development and en-
gineering commissioning, this paper focuses on the electrical design of full bridge MMC DC
ice-melting device to carry out simulation and verification research. Firstly, the operation prin-
ciple of full bridge MMC DC ice-melting is introduced, and the design scheme of 10.8 MW DC
ice-melting device is proposed. Secondly, the electrical design of DC ice-melting is carried out, and
the detailed calculation method of main circuit is given. Finally, the DC ice-melting model is built
in PSCAD/EMTDC, and the effectiveness of the proposed electrical design scheme and the deicing
and reactive power compensation functions of the DC ice-melting device are verified by simulation,
which provides a basis for practical engineering application.
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Figure 1. The circuit topology of full bridge MMC DC ice-melting device
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Figure 2. The equivalent principle of arm impedance of DC ice-melting device based on MMC topology of full bridge
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Figure 3. Simulation Model of full bridge MMC DC ice-melting device
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Figure 4. The wave of DC ice-melting mode: (a) DC current: l4; (b) DC voltage: Ug; (¢) AC current p.u: l,; (d) Capacitor
voltage of power module: V.
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Figure 5. The wave of reactive power compensation mode: (a) AC current p.u: l,; (b) Active power: Pg, reactive power: Q;
(c) Capacitor voltage of power module: V; (d) Arm current: |oguie
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