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Research on Inertia Damping Control Method of Photovoltaic
Grid-connected Generator Sets

YANG Yuhan
(College of Electrical Engineering, Xi'an University of Science and Technology, Xi'an 710000, China)

Abstract: The poor inertia damping control performance of photovoltaic grid-connected generator sets will increase the amplitude
of the system output power oscillation and reduce the efficiency of the system. An inertia damping control method of photovoltaic grid-
connected generator sets is proposed to improve the stability and vibration stress resistance of the system, analyze the mechanical
structure of the photovoltaic grid-connected power generation sets, determine the interference factors that affect the inertia damping of
the sets, analyze the transient characteristics of the photovoltaic grid-connected power generation sets. and build the photovoltaic grid-
connected power generation model. The inertia damping control process guided by a VSG ontology algorithm is taken as the core algo-
rithm of the model, and the basic principle of VSG control strategy as the model framework. The inertia damping control model based
on the VSG is established. The virtual inertia and virtual impedance are combined with the second-order, third-order and fifth-order
models respectively. According to the output results of the model, the stability and vibration stress resistance between the sets are
constantly balanced to achieve the inertia damping control of the photovoltaic grid-connected power generation sets. Through the iner-
tia damping control performance test, the experimental results show that the proposed method has no effect on the parameters of Kp
and Dp at all times in the charging and discharging states, and the output power of the photovoltaic grid-connected generator sets is
maintained at the minimum oscillation amplitude; In the synchronization test, the proposed method controls the inertia damping of the
sets at Kp and Dp mutation firstly, maintains the power amplitude, and completes the inertia damping control of the photovoltaic grid-
connected generator sets with good control performance and synchronization performance. It is shown that the proposed method can be
applied to the inertial damping control of photovoltaic grid-connected generator sets.

Keywords: photovoltaic grid-connected generator sets; inertia; damping; VSG; control model
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