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Abstract- Conventional single-phase Vienna rectifiers employ proportional- integral (PI) controllers which are appropriate for 

controlling DC components, to regulate their line currents. However, in the regions close to the line current’s zero-crossing 

point, the dynamics of PI controllers are too slow to respond to the reference current, which has an AC component. Hence, the 

power factor (PF) of the device is degenerated, and total harmonic distortion (THD) increases. A controller with a fast 

dynamic response is thus required to solve this problem. In this paper, we investigate the use of a model-based predictive 

controller (MPC), which has a faster dynamic response than a PI controller, to improve the line current quality of a single-

phase Vienna rectifier. 

 

Keywords-  THD , model-based predictive  etc.

I. INTRODUCTION 
 

 The three-level Vienna rectifier is an attractive topology 

for power factor correction applications. 

 It is a three phase three level three switch PWM rectifier 

with controlled output voltage. 

 Three level Vienna rectifier is a very attractive boost 

type power factor (PFC) because of its low total 

harmonics distortion (THD)of input current, high power 

density and high efficiency. 

 From the circuit diagram of Vienna rectifier, It has three 

phase bi-directional switches which consist of two series 

– connected semiconductor device. 

 To reduced the switching losses , the carrier based 

discontinuous PWM method is used. 

 Vienna rectifier has three wire input. It has no 

connection to neutral. It has unidirectional power flow 

with sinusoidal continuous current. 

 In the Vienna rectifier applications considering the non 

linearity of switching device the turn off delayed time 

are relatively longer than turn on delay time of 

MOSFET. 

 

1. Overview: 
The single-phase neutral linked Vienna rectifier with Z-

source inverter fed adjustable speed induction motor drive 

is very effective to migrate voltage sag.The purposed 

circuit also provides the better ride-through capability due 

to the combination of Z-source networkThis proposed 

system is able to drive the three-phase IM during voltage 

sag conditions from the single- phase AC supply. DC-link 

voltage is maintained at 315V even under sag condition 

which is the nominal voltage to drive the ASIMD. 

 

 

2. Objective & Significance: 

 To increase the power factor. 

 To understand the working, significance and possible 

applications of Vienna rectifier. 

 To understand various pulse width modulation 

techniques. 

 To understand various Discontinuous PWM Techniques. 

 To apply above modulation techniques to Vienna 

rectifier . 

 

II. CONSTRUCTION AND WORKING 

PRINCIPLE 

 
To verify the operation of the proposed algorithm, we 

performed a simulation using PSIM software. Figure 
shows a schematic of the 1-kW-rated single-phase Vienna 

rectifier used in simulation.  

 

Moreover, both the top and bottom DC voltage are sensed, 

for calculating the optimal duty cycle of the model-based 

predictive controller (MPC). The input voltage of the 

system is 110 Vrms, varied at 60 Hz. The DC link voltage 

is controlled to 350– 400 V. The controller should conduct 

one control operation per one control period because the 

proposed method should predict the next state current 

based on system model. Hence the sampling time is 
selected as 100 µs. 

 

The control algorithms for DCM and CCM operation were 

verified using a light load condition, defined as 20% of the 

maximum load, and a heavy load condition, defined as 

100% of the maximum load, respectively.  To compare the 

differences between the operation of a PI controller and 

the MPC, simulations were conducted with a 40% load 



 

 

© 2021 IJSRET 
1934 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 7, Issue 3, May-June-2021, ISSN (Online): 2395-566X 

 

 

and a full load. The THD of the resulting current 

waveforms were used as the standard for comparison. 
 

 
Fig 1.System Model. 

 

III. CONCLUSION 
 

We have successfully designed circuits for A Carrier-

based Discontinuous PWM Method with Varying 

Clamped Area for Vienna Rectifier by using MATLAB/ 

Simulink. Circuit is simulated successfully. 

 

IV. ACKNOWLEDGEMENT 
 

We should like to express our gratitude to guide, Prof. 

Sonali Dhurve for her valuable comments , guidance , 

discussion and active participation along the course of our 

project in selection of concepts and further development of 

the project with timely intervention that guided us well in 
the process of our thesis. 

 

We are highly obliged to Prof. S.B. DESHPANDE, Head 

of Department of Electrical Engineering for his permission 

and encouragement accorded to carry out this project. We 

greatly acknowledge The Department of Electrical 

Engineering for their constant support and guidance in 

respect of basics and implementation drive. Our 

gratefulness also goes to all our classmates for their 

valuable suggestion and helpful support 

 

REFERENCE 
 

[1] J. W. Kolar, and F. C. Zach, “A novel three-phase 

utility interface minimizing line current harmonics of 

high-power telecommunications rectifier modules,” 

IEEE Trans. Ind. Electron., vol. 44, no. 4, pp. 456-

467, 1997. 
[2] C. Hao, and D. C. Aliprantis, “Analysis of Squirrel-

Cage Induction Generator With Vienna Rectifier for 

Wind Energy Conversion System,” IEEE Trans. on 

Energy Conversion, vol. 26, no. 3, pp. 967-975, 2011. 

[3] A. Rajaei, M. Mohamadian, and A. Yazdian Varjani, 

“Vienna-Rectifier-Based Direct Torque Control of 

PMSG for Wind Energy Application,” IEEE Trans. 

Ind. Electron., vol. 60, no. 7, pp. 2919-2929, 2013. 

[4] Rixin, L.,Fei, W.,Burgos, R., et al., “A Systematic 

Topology Evaluation Methodology for High-Density 
Three-Phase PWM AC-AC Converters,” IEEE Trans. 

Power. Electron., vol. 23, no. 6, pp. 2665-2680, 2008. 

[5] J. W. Kolar, and T. Friedli, “The Essence of Three-

Phase PFC Rectifier Systems-Part I,” IEEE Trans. 

Power. Electron., vol. 28, no. 1, pp. 176-198, 2013. 


