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Fig.1 Circuit of single-phase grid-connected inverter
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Table 1 Switching states of traditional
single-phase inverter

S, S, S S TR
1 0 0 1 S(1)
1 0 1 0 S(2)
0 1 1 0 S(3)
0 1 0 1 5(4)
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Fig.2 Four swilching states after optimization
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Table 2 Switching states after
switching loss optimization

S S, S5 S, FFRIRE S, S
1 0 0 1 S(1) 1 0
1 0 0 0 S(2) 1 1
0 1 1 0 S(3) 0 1
0 1 0 0 S(4) 0 0
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Fig.3 Structure of model predictive control
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Fig.4 Block diagram of transfer function of model predictive control
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Fig.7 Simulative waveforms before switching
loss optimization
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loss optimization
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Switching loss optimization based on model predictive control

for grid-connected inverter
YANG Xingwu,JlI Hongchao, GAN Wei
(College of Electrical Power Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: A method based on the model predictive control is proposed to decrease the switching loss of
single-phase grid-connected inverter. It detects the current direction based on the discrete state model of
the inverter to select the switching state preliminarily and to block the states of some devices,takes the
tracking current difference as the index function and substitutes the selected switching state into the index
function to search the optimal switching state resulting in the minimum index function. A loss reduction
function is then introduced to evaluate the current control error,if the error does not exceed the limit,the
switching state output remains,otherwise changes the switching state output according to the present
minimum of index function to significantly reduce the system switching frequency. The proposed control
method is simple in principle and easy to implement the digital control. Compared with traditional control
methods,the system is more robust and no Pl parameters are needed. Simulative results show that,the
controller tracks the grid-connection current well and the switching frequency is greatly reduced.

Key words: model predictive control; switching state; tracking control; switching frequency; optimization;

electric inverters
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Optimal installation location selection based on eigenvector analysis
for battery energy storage device
DU Bingxin, WANG Delin
(School of Electrical Engineering, Southwest Jiaotong University , Chengdu 610031, China)
Abstract: A mathematic model of CBEST(Cell and Battery Energy STorage) is built to analyze the effect of
its installation location on the results of power compensation for selecting its optimal installation location.
The user-defined module of PSS/ E is applied to establish a model of CBEST control system. The small
signal analysis method is adopted to analyze the feasibility of applying the eigenvector method to the
optimal installation location selection of energy storage device and the calculation process of eigenvector
modulus is given. The correctness and effectiveness of eigenvector indicators used in the optimal installation
location selection of energy storage device are verified by the simulative results of IEEE 9-bus system.
Key words: electric batteries; energy storage; optimal position; eigenvector method; PSS/E user-defined

module
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