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Fig.1 Topology structure of grid-connected

inverter circuit
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Fig.2 Whole block diagram of proposed method
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Sliding mode observer based AC voltage sensorless model predictive control for

grid-connected inverter
GUO Leilei',JIN Nan',LI Yanyan',DAI Linwang’, WANG Huaqing',ZHANG Kaixuan'
(1. College of Electrical and Information Engineering,Zhengzhou University of Light Industry,Zhengzhou 450002, China;

2. State Key Laboratory of Operation and Control of Renewable Energy & Storage Systems,
China Electric Power Research Institute,Beijing 100192, China)

Abstract: To improve the operational reliability of grid-connected inverters, and reduce the fault influence
of AC voltage sensors,a grid voltage and frequency adaptive observation method based on sliding mode ob-
server and double low-pass filters is studied and proposed,and a predictive current control strategy based
on the observed grid voltage is designed for grid-connected inverters. The proposed grid voltage observation
method can overcome the influence of frequency deviation on grid voltage observation,and improve the grid
voltage observation accuracy. Meanwhile, because of the utilization of the low-pass filter, the influence of
the grid voltage harmonic on the current control can be suppressed to a certain extent. Detailed compara-
tive experimental results verify the effectiveness of the proposed method.

Key words: grid-connected inverter; sliding mode observer; AC voltage sensorless; model predictive control;

low-pass filter
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Improved flexible virtual inertial control considering SOC of energy storage and
characteristics of frequency recovery
MENG Jianhui, PENG Jialin, WANG Yi, WANG Hui,ZHAO Penghui
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China)
Abstract: The photovoltaic and energy storage system based on VSG(Virtual Synchronous Generator) control
can provide virtual inertia for power grid to enhance the system stability. However, SOC (State Of Charge)
of the source-end energy storage and the characteristics of system frequency recovery present essential limi-
ting effect on the flexible adjustment of virtual inertia. Aiming at this problem,an improved flexible virtual
inertia control method is proposed based on the existing research. On the one hand,the virtual inertia can
be adjusted independently according to SOC in the limit operating state of energy storage,so that the deep
overcharge and discharge of the energy storage can be avoided. On the other hand, the virtual inertia is
adjusted according to the variation of frequency in stages during the safe operation of energy storage,so that
reducing the system frequency deviation and accelerating the recovery speed. In addition, the small-signal
model of the islanding four-terminal microgrid is built. The influence of the key control parameters on system
stability is analyzed,and the design principles of parameters are explored. Finally,the effectiveness and the
superiority of the proposed control method are verified by the hardware-in-the-loop experiments, and the
engineering practical value of photovoltaic and energy storage VSG control technology is improved.
Key words:virtual synchronous generator;state of charge;characteristics of frequency recovery;virtual inertia;

small-signal modeling;stability analysis
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Fig.A2 Dynamic experimental results of two methods under ideal grid voltage conditions
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Fig.A3 Current FFT analysis results of two methods under ideal grid voltage conditions
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Fig.A4 Observed grid voltage when actual grid voltage frequency is 50 Hz
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Fig.A5 Current waveforms when the actual grid voltage frequency is 50 Hz
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