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Reactive power injection modulation and direct power control strategy for HERIC

single-phase grid-connected photovoltaic inverter
LIU Bin' ,HUANG Qingbao' ,HE Degiang’,SONG Shaojian' ,XU Chenhua',LIN Xiaofeng'
(1. National Demonstration Center for Experimental Electrical Engineering Education , Guangxi University , Nanning 530004 , China;
2. College of Mechanical Engineering, Guangxi University , Nanning 530004, China)
Abstract; With the increasing of penetration level of renewable energy in single-phase grid, grid-connected single-
phase PV (PhotoVoltaic) inverters need to meet the demands of reactive power compensation and flexible power fac-
tor control. Firstly,the transformer-less isolated single-phase PV inverters with HERIC ( Highly Efficient and Reliable
Inverter Concept ) topology are studied, and the corresponding reactive power modulation strategy for HERIC
inverters is proposed. Then,two-phase static coordinate system is constructed for single-phase PV inverter based on
SOGI( Second-Order Generalized Integrator). The instantaneous power model of single-phase PV inverters is estab-
lished based on the instantaneous reactive theory, and a novel direct power control strategy for HERIC inverters is
realized. Finally,experimental results with a 5 kW prototype validate the effectiveness and feasibility of the proposed
reactive power modulation and direct power control strategy.
Key words: HERIC; electric inverters ; single-phase photovoltaic grid-connected inverter ; reactive power modulation ;
direct power control ;instantaneous reactive theory
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Unbalance fault-tolerant control strategy of modular multilevel
photovoltaic grid-connected inverter
LIU Yigi',LI Danhua®, WANG Qingbo' ,SONG Wenlong' ,ZHENG Gang' ,XIE Wenhao’ , WANG Jianze’

(1. College of Mechanical and Electrical Engineering, Northeast Forestry University , Harbin 150040, China;

2. Maintenance Branch Company,State Grid Chongqing Electric Power Company , Chongging 400039, China;

3. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China)
Abstract : The average switch model of MMC ( Modular Multilevel Converter) is built when hot backup is adopted as
a fault-tolerant control. When the sub-module in MMC encounters fault, the rest sub-modules in MMC cannot support
DC bus voltage ,which results in interruption of the inverter operation. In terms of this problem,a novel fault-tolerant
control strategy of bypassing the fault sub-module is proposed,which revalues the sub-module capacitor voltage and
carrier phase-shift angle to maintain the main components of circulating current, while reducing the total harmonic
distortion rate of grid current to enable the normal operation of MMC. The maximum power point tracking control
strategy in fault tolerance is improved to solve the problem of long restore time when fault occurs. The simulation
model of MMC is built by MATLAB/Simulink to prove the validity of the proposed control strategy.

Key words; photovoltaic grid-connection ; modular multilevel converter; fault-tolerant control; circulating current

maximum power point tracking



