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Fig.1 Basic working principle of air

conditioning system
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Fig.2 Main circuit topology of traditional inverter air

conditioning compressor control
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Fig.3 Architecture of transformed inverter air

conditioning system
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Fig.5 Main circuit topology of air conditioning
based on VSM control
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Fig.9 Interaction process of inverter air conditioning

load VSM cluster in microgrid
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Table 1 Parameters of air conditioning compressor

clustering equivalent motor

Z
i
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2 3.34+j0.33  4.29+j0.30 0.31 0.014 0.001
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Table 2 Key parameters of inverter air conditioning load

VSM cluster control system
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Virtual synchronous machine transformation of inverter air conditioning load and
its participation in microgrid interactive control
XU Qingshan, WANG Dong,DAI Weiying,ZHANG Kaiheng
(School of Electrical Engineering,Southeast University,Nanjing 210096, China)

Abstract:In order to improve the safety and stability of microgrid and fully explore the adjustable potential
of mass air conditioning load resources, and enhance the autonomy of load response,a control method of
the inverter air conditioning load virtual synchronous machine cluster participating in frequency regulation
after transformation of compressor motor control circuit is proposed. Firstly, the inverter air conditioning
compressor motor is modified for virtual synchronous machine controlling and the control model is estab-
lished. Then,the inverter air conditioning compressor motors are aggregated to be an equivalent one, which
facilitates the interactive regulation with the power grid. Afterwards,the control architecture of the inverter
air conditioning load virtual synchronous machine cluster is established for participating in grid interaction.
Finally,the strategy of inverter air conditioning load participating in primary and secondary frequency regula-
tion of microgrid is proposed. The control simulation of the inverter air conditioning load virtual synchro-
nous machine cluster is carried out,which verifies that the load virtual synchronous machine transformation
can effectively improve the ability of air conditioners participating in frequency modulation.
Key words: air conditioner; transformation; load virtual synchronous machine; control architecture ; frequency

regulation



