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Abstract— The paper shows the modeling, simulation and 

analysis of an AC-DC converter based single phase PWM 

rectifier fed dc separately excited motor. It provide a 

suitable controlling for a pulse width modulation rectifier 

which reduce ripple from the DC output side, reduced 

harmonics as well as shape the input current . The main 

objective of a PWM rectifier is to regulate the DC output 

voltage and also a sinusoidal input current and power factor 

should be unity. This is implemented by MOSFET switches 

connected in anti-parallel mode across the rectifier diodes. 

The output voltage is controlled by switching these 

MOSFET and higher order ripples at the output can be 

easily eliminated by using filters. Lower order harmonics 

are throwing off using PWM technique. The PWM 

generates gating pulse and give the output rectifier. The 

output of this PWM is the gating pulses to be applied to the 

input single phase rectifier. By this PWM control method, 

we have tried to diminish the input current harmonic 

distortion and bring the input current and voltage in same 

phase as well as make it sinusoidal. This paper presents the 

state in the field of single phase rectifiers with reduced input 

harmonics and improved power factor. The simulation 

results of the presented techniques have been demonstrated 

and concluded for various load resistance. 
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I. INTRODUCTION 

In current times troubles happen suitable to harmonic 

distortion and power factor variation are nearly all in style 

issue during the world. In the conversation of harmonic 

distortion and power actor to first we classify on power 

quality. Power quality determine to give electric power load 

area exclusive of any losses in existing input power .For the 

progress of power quality here is several solution similar to 

passive or active filters in use these filters which would 

better the quality of the power to is deliver to the mains. A 

switch rectifier in the power system converts one stage of 

electrical power. Converters in the AC to DCchange field 

are the most pervasive and the change of rectifiers is able to 

explain in conditions of the input quantity, output quantity 

and the switching method use to get the in output. 

Type of semiconductor devices use in the rectifier is as 

follow:- 

1) Phase- controlled rectifiers - SCR (silicon controlled 

rectifiers). 

2) Pulse-width modulation rectifiers - power MOSFETs 

(metal oxide field-effect transistors) 

The capacity to manage the scheme to get unity power 

factor process of a boost rectifier is a central element of the 

rectifier topology. The power factor (PF) is defined as the 

fraction of active power to apparent power. The power 

quality difficulty, such as huge value of harmonics, poor 

power factor and high total harmonic distortion, are equally 

associated with operation of AC to DC converters. A raise in 

the current harmonics and a reduce in the displacement 

power factor in AC power lines created by diode and 

Thyristors are serious troubles. 

Pulse width-modulation (PWM) converters in division 

system represent the greatest explanation, in terms of show 

and value, for decrease of harmonic distortion and power 

factor improvement, matching of loads, voltage regulation 

and flicker compensation. 

Sinusoidal PWM is a method working where the 

sinusoidal waveform or is compare with a very high 

frequency carrier signal to get the switching pulses for the 

tool. A technique of naming of deliver current will be 

developed by using MATLAB/Simulink for removal of the 

harmonics of current and to get a sinusoidal current of the 

line. A lot of way inwhich electric power be able to of poor 

quality and lots of extra cause of such poor quality power. 

II. AIMS AND OBJECTIVES 

As of the reading in this document, there are a huge number 

of switching converter topologies and complex switching 

converters are feasible. The power quality problems, such as 

huge values of harmonics, poor power factor and high total 

harmonic distortion, are usually associated with 

transformation of AC/DC converters. The other important 

difficulty is that the input current and voltage waveforms are 

not in phase required to the distortions. There have been 

many approaches to ease the harmonics and other problems 

in the rectifier system. 

The objective in this paper is to develop and 

compare in term of method of AC/DC rectifier which more 

efficient and ability to solve the nonlinear problem with 

optimum way. 

a) To reduce the THD (totality Harmonic Distortion) 

within 5percentage. 

b) Input voltage and current should be in the same phase 

i.e. unity power factor. 

c) The input current should be sinusoidal. 

III. THE CONTROLLING TECHNIQUE 

A. PWM  

Pulse-width modulation (PWM), when it applies to motor 

manage, is a method of delivering energy during a sequence 

of pulses relatively than an always changing (analog) signal. 

By means of rising or falling pulse size, the controller 

regulates power flow to the motor shaft. The motor’s have 

inductance act similar to a filter, storing energy for the 

period of the “on” sequence even as release it on a time. 

Consequent to the input or reference signal. Here 

other language, power flows into the load not so a large 

amount the switching frequency, other than at the reference 

frequency. PWM is rather similar to just about a 
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playground-style merry-go-round. The power of every press 

on is stored in the inertia of the weighty stage, which 

accelerates step by step with harder, additional frequent or 

longer-lasting push. The rider is given the kinetic energy in 

a very changed method than how it’s useful. 

 
Fig. 1: block diagram of PWM 

 
Fig. 2: waveform of PWM 

B. block diagram of PWM rectifier 

 
Fig. 3: Sinusoidal PWM control of PWM rectifier 

In order to suppress these negative phenomena 

caused by the power rectifiers, use is made of rectifiers with 

a more sophisticated control algorithm. Such rectifiers are 

realized by semiconductors that can be switched off IGBT 

transistors. The rectifier is controlled by pulse width 

modulation. A rectifier controlled in this way consumes 

current of required shape, which is mostly sinusoidal. It 

works with a given phase displacement between the 

consumed current and the supply voltage. The power factor 

can also be controlled and there are minimal effects on the 

supply network. 

 
Fig. 4: SPWM pulse generation 

C. Modeling of a PWM rectifier for RL Load 

The main aim of this work is to design a controlled rectifier. 

In order to design a controlled rectifier at first we need to 

determine the reasons to design such a rectifier They are as 

follows:  

 Input current and voltage waveforms are not in phase 

due to the distortions.  

 Large values of harmonics  

 Poor power factor  

In the modeling of pwm rectifier is shown in figure . the 

modeling  o pwm rectifier analog technique will be taken for  

the removal of harmonics . In this modeling .9 power factor 

will be obtained. 
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Fig. 4: modeling of pwm rectifier with RL load 

Mat lab Simulation of planned model figure revealed in 

PWM bridge rectifier version in Mat lab Simulink blocks 

offered in Mat lab. 

a) Vs = standard voltage source; 

b) I=current measurement block 

c) MOSFETS Bridge = Standard MOSFETS bridge and it is 

configured to single phase 

d) Bridge circuit. No of bridge arm 2. 

e) C = Capacitor. 

f) Load = rectifier Load(RL) 

g) V=voltage measurement block 

h) Repeating sequence blocki) Relation operation block 

j) Logical operator block 

k) Sine wave block 

l) Go to and from block 

m) DC separately excited motor 

n) DC voltage source = for separately field excitation 

Simulation results 

 
Fig. 5: resultant waveform  same torque as well as current 

with respect of time of dc motor load 

 
Fig. 6: Resultant Waveform Same Speed As Well As 

Voltage with Respect Of Time Of Dc Motor Load 

 
Fig. 6: FFT analysis for harmonics waveform 

IV. CONCLUSION 

In this thesis, single phase pwm method fed dc separately 

excited motor developed by MATLAB/SIMULINK. 

Numerical model of different apparatus of the pwm similar 

to single phase AC-DC converter beside with their control 

have been discuss and developed. The input region of this 

circuit to get ac voltage and provide the output dc voltage in 

the load side pwm is use to give the gate signal MOSFETS 

for on the switch or fire the switch. These model is use to 

supply stable dc power for small reason and vary the load, 

linked different load and develop their power quality. 
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