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Design of generator excitation controller based on virtual
Modbus RTU technology with dual-Ethernet dual-master redundancy

ZHOU Hong-lin, LIU Jing-bo, LING Le
(Central Research Academy of DEC, Chengdu 611731, China)

Abstract: The excitation controller of synchronous generator with high reliability generally works with the dual Eth-
ernet dual master redundancy. Foreign high-end controllers are indeed easy to cope with complex network environ-
ment, but with the intensification of market competition and the requirement of self-control in recent years, excita-
tion controllers need to explore new ways to reduce costs and increase efficiency. However, due to the limitation of
hardware , the excitation controller based on MCU or DSP can not meet the requirements of both control performance
and complex network access. In order to solve this contradiction, this paper presents a design method of excitation
controller based on the virtual Modbus RTU technology. This method enables the excitation control core to access
the complex Ethernet only with simple virtual Modbus RTU communication. Thereby, the decoupling between exci-
tation control and complex network communication is realized, the communication load of excitation control core is
effectively reduced, and the control performance is improved. Moreover, it brings great convenience to the software
developers of excitation controller. Firstly, the requirements of excitation controller are introduced. Then a new de-
sign scheme based on virtual Modbus RTU technology is proposed. After that the hardware and software implementa-
tion framework is given. Finally, the feasibility and performance of the design are fully verified by RTDS hardware-
in-the-loop experiment.

Key words: synchronous generator; excitation controller; industrial Ethernet; redundancy; Modbus



