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Optimization method of reactive power and harmonic for photovoltaic

multi-function grid-connected inverter under different output states
WANG Guo',WU Xu',LI Long*>,ZHANG Mengyuan',LI Xuzhe"?,CHENG Ke'’,ZHANG Jianxiong'
(1. School of Automation and Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Qingdao Dingxin Communication Co.,Ltd.,Qingdao 266000, China;
3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: Based on the active advantages of photovoltaic multi-function grid-connected inverter (PVMFGCI)
in power quality control and harmonic resonance suppression,and combined with the output characteristics
of photovoltaic power generation system under different output states of the inverter,the optimization method
of reactive power and harmonic for PVMFGCI under different output states is proposed. In the proposed
three-layer optimization strategy, the upper-layer optimization strategy takes the maximum grid-connected
active power as the objective function,the middle-layer optimization strategy takes the total harmonic distor-
tion rate and voltage deviation to reach the specified targets of corresponding power quality as the objective
function, and the lower-layer optimization strategy takes the minimum harmonic distortion rate and voltage
deviation as the objective function,which is solved by the adaptive ant colony algorithm. Taking the IEEE
33-bus system as the example, the results show that the optimization method based on different output
states of the inverter can effectively improve the power quality of power grid and improve the economy of
power grid operation. On the basis of stable operation of the system,the PVMFGCI can stage control har-
monics and adjust voltage deviation by primary and secondary under different output states,and its control
effect is better.

Key words: photovoltaic power generation system;multi-function grid-connected inverter; optimization strategy;

reactive power optimization;harmonic governance
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High frequency isolated hybrid distribution transformer
based on model predictive control
WANG Xiuyun,GAO Shuo,PEl Zhongchen, LIU Chuang, LI Ruifeng, YANG Weiping
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The proportion of new source /load in the distribution area is increasing year by year, which
makes the power quality problems of the distribution terminal,such as high / low voltage, harmonic amplifi-
cation and three-phase imbalance, become prominent. A high frequency isolated hybrid distribution transfor-
mer based on model predictive control is proposed,which has the functions of comprehensive power quality
management, AC / DC hybrid distribution, ete., and can meet the requirements of high-quality power supply
and new source /load friendly access of distribution terminal users. The topology of high frequency isolated
hybrid distribution transformer is introduced and the mathematical model is deduced. Combined with the
characteristics of the topology,a continuous control set model predictive control (CCS-MPC) strategy and a
delay model predictive control strategy are designed. By calculating the optimal duty cycle, CCS-MPC realizes
that the output of the front-end converter has a fixed switching frequency and switching sequence, which
reduces the amount of optimization calculation. A set of high-frequency isolated hybrid distribution trans-
former system with the voltage level of 10 kV /0.4 kV is built by using MATLAB / Simulink simulation
software, which verifies the effectiveness of the comprehensive power quality management capability of the
proposed topology.

Key words:distribution area;high frequency isolated hybrid distribution transformer;model predictive control;

optimal duty cycle;comprehensive power quality management
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Table A1 Simulation model parameters

ZH Al ZH Kl
Vea 10kV L 2mH
Vea 0.4 kV G 6.7 uF
Vie 800 V L 0.25 mH
fo 50 Hz L 0.1 mH
Ly 0.5 mH c 50 uF
Gy 20 uF L 1 mH
Lk 150 pH 5 15 kHz
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