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Model Predictive Control (MPC) of Three-Phase Voltage Source Converter (VSC)

Predictive Voltage Control with Constant Switching Frequency (CSF)

Simulation Results

Simulation Scenarios and Result

Current and FFT Analysis

Principle of Conventional MPC Strategy (Variable Switching Frequency)

Proposed MPC Strategy
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Principle of Proposed MPC Strategy (Constant Switching Frequency)
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LC filter Model

Discrete-Time Model of LC filter Continuous-Time Model of LC filter

§ The equation of the filter
inductance and output voltage  =  −  ,   =  − 

§ A state-space system =  +  + 
 =             = 0 − 1 1  0 = 1 0                     = 0− 1 

§ The Model For a sampling Time T  + 1 =   +   + () =          =   =  

Parameter Value 380 [Vrms] 60 [Hz]

L 4e-3 [mH]

C 40e-6 [uF]

Vdc 800 [V]

Parameter Sampling 
Time (Ts)

Switching 
Frequency 

(Fsw)
Number of 

Vector
Current THD 

(%)

Case 1 25 us Variable 8 2.04
Case 2 100 us Variable 8 6.74
Case 3 100 us 10kHz 49 4.44
Case 4 100 us 10kHz 145 3.29
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Predicted variables
§ Finite states model predictive control (FS-MPC) 

appears as a promising control technique in the 
industry

§ However, the FS-MPC presents some drawbacks 

ü Non constant switching frequency 

ü High sampling frequency 

§ The FS-MPC with constant switching frequency 
strategy was proposedPredictive control strategyConfiguration of VSC
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