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Collaborative control strategy of multiple VSG units based on TOPSIS algorithm
MENG Jianhui,ZHAO Penghui, WANG Yi,ZHANG Yun

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)

Abstract: Power electronic converter based non-synchronous machine source uses VSG (Virtual Synchronous
Generator) control technology to achieve its friendly support to power grid. However,the problems of virtual
inertia distribution and collaborative support to power grid exist when multiple VSG units operate together.
In order to realize the collaborative coordination of multiple VSG units when providing inertial support, a
collaborative control strategy of multiple VSG units based on TOPSIS (Technique for Order Preference by
Similarity to an Ideal Solution) algorithm is proposed. Firstly,the total inertia of the system with multiple
VSG units is adjusted through the remaining energy of each energy storage system and the system frequency
change rate. Secondly, comprehensively considering the performance differences of each VSG unit such as
the state of charge,converter capacity and energy storage charge and discharge power limit,the virtual inertia
of each VSG unit is reasonably allocated and adjusted in real time by combining with TOPSIS algorithm,
so as to maintain the stable operation of each VSG unit and reduce the fluctuation of system frequency.
Furthermore, a small-signal model of six-terminal AC system with multiple VSG units is built, and the sta-
bility of main parameters in collaborative control is analyzed. Finally, the effectiveness of the proposed
collaborative control strategy is verified in the hardware-in-the-loop experimental system, which shows that
the proposed strategy can achieve the collaborative operation of multiple VSG units.

Key words: multiple VSG units; collaborative operation; TOPSIS algorithm ; small-signal modeling; stability

analysis
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Table C1 Parameters of six-terminal AC system

¥ s S ¥ s B B
R/Q 0.1 Kqg 12 Ho 0.3
L/mH 30 Ssoc.d 90% Jo2 0.66
Sni/(Ah) 4 dsocn 50% ke 0.11
Sn2/(Ah) 4 dsoc.a 10% wred (rad 5°%) 314
Snal(Ah) 5 Kom 0.2 Kp 410
UdV 500 Tom 0.2 Ki 367.3
Ugar/V 270 T4 0.011 ki~ ks 30. 0.5
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