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Abstract— Single phase Ac voltage is controlled by 2 ways. 

The one is phase control, wherever a partial wave form is 

passed each 0.5 cycle and other is integral cycle control 

methodology, wherever portion of wave shape is passed to 

manage the voltage. During this project we have a tendency 

to uses phase control methodology to manage the voltage. 

Within the phase controller, the firing pulse is delayed to turn 

on the semiconductor unit in the each 0.5 cycle. This suggests 

that each time a part of an AC cycle is cut, the voltage to the 

load also gets cut. To deliver additional or less voltage to the 

load, the phase is increased or attenuated, thereby controlling 

the voltage. There are many ways to manage; we have a 

tendency to uses the microcontroller to manage the phase. A 

microcontroller will be programmed to fire device over the 

full range of cycle to induce a good relationship between the 

phase and delivered output of voltage.    

Key words: PROTEUS, MATLAB, Thyristor 

I. INTRODUCTION 

A voltage controller, likewise called an AC voltage controller 

or AC controller is an electronic module in view of either 

thyristors, TRIACs, SCRs or IGBTs, which changes over a 

constant voltage, constant current (AC) electrical supply to 

get variable voltage in output to a resistive load. This 

fluctuated voltage is utilized for road lights, differing heating 

temperatures in homes or industry, speed control of fans and 

winding machines and numerous different applications, in a 

comparative to an autotransformer. Because of low 

maintenance and very efficient, voltage controller have 

replaced modules     such as magnetic amplifiers and 

securable reactors in industrial use. 

II. BLOCK DIAGRAM 

Input 230v, 50Hz AC single phase given to 230v/12v 

transformer which output is given to rectifier. Rectifier output 

12v DC is given to LM7805 voltage regulator via blocking 

diode which block reverse flow. Output of voltage regulator 

is 5v DC is given to microcontroller for Vdd and Vcc supply. 

There are two samples given to zero crossing detectors which 

compare and give signal to microcontroller. Microcontroller 

assembly language programme is made for two pulses for 

rising zero crossing and falling zero crossing. These two 

signals are given to opto-isolator which is connected with two 

antiparallel thyristor which is turn on when the opto-isolator 

give gate pulse. Separate AC source is connected with load 

via Thyristor. So when thyristor turn on load get supply. And 

we can control load input by varying phase angle or firing 

angle of thyristor. 

 
Fig. 1:  Block Diagram of Single Phase AC Voltage Control 

by Phase Angle Control 

III. LITERATURE REVIEW 

1) “Performance Analysis of a Single Phase AC Voltage 

Controller Under Induction Motor Load”, An AC voltage 

controller is a device that is used to accomplish 

continuous variation of the rotor speed and rotational 

force, or torque of an electric motor and the major 

component of the device are two thyristors connected in 

an inverse-parallel manner. So, thyristors applications 

are now rapidly expanding in the field of industrial 

automation because they are found to consume very little 

power whenever they are employed to manipulate the 

flow of electric power. The performance characteristics 

of thyristorized inverse parallel controller (IPC) under a 

single-phase induction motor load are presented in this 

paper. 

2) “Harmonic Analysis of Output Voltage of Single phase 

AC Voltage Controllers”, the harmonic analysis of 

output voltage of single phase AC voltage controller was 

well known. But, it has been found that less harmonic 

analysis and comparison between voltage dimmer and 

thyristorised AC voltage controller. This paper presents 

such an analysis on the AC voltage controller using 

TRIAC, thyristor and voltage dimmer circuit. Results are 

obtained from simulations as well as hardware 

implementation and results were compared. (e-ISSN: 

2349-9745, p-ISSN: 2393-8161). 

3) This could save installation and maintenance costs for 

industries where many variable speed drives are in use. 

The induction motor stator voltage control is achieved 

via phase angle control of the AC supply. Performance 

evaluation of the controller with the motor under 

different delay angles is demonstrated. Due to non-

sinusoidal nature of the controller output voltage, the 

level of ripples and harmonic contents is studied. (eISSN: 

2319-1163 | pISSN: 2321-7308) digital readout. 
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IV. SIMULATION AND OBSERVATION 

 “Simulation of AC Voltage Controller Control Strategies 

using PROTEUS”, AC voltage controller is a power 

electronic circuit used to convert fixed voltage Fixed 

frequency ac supply to variable voltage fixed frequency ac 

supply. To Control the RMS output voltage different control 

strategies are used. 

 
Fig. 2: Simulation of Single Phase AC Voltage Control by 

Phase Angle Control 

Hence in This study of various control strategies is 

simulated using PROTEUS. Simulation using MATLAB can 

produce similar results but it does not provide any idea for 

generating clock pulse or triggering pulse for real time 

implementation. The use of PROTEUS simulation one can 

understand the use of microcontroller along with all the 

necessary modules to implement the ideas obtained through 

simulation real time. 

 
Fig. 3: Waveform of Single Phase AC Voltage Control by 

Phase Angle Control 

V. RESULT 

Sr. 

No. 

Firing 

Angle (%) 

Firing 

Angle 

Voltage 

(v) 
Current(A) 

1 0 180 0 0 

2 20 144 30 0.7 

3 40 108 87 2.2 

4 60 72 152 3.7 

5 80 36 183 4.4 

6 100 0 238 5.4 

VI. FUTURE ENHANCEMENT 

With the use of AC Voltage Controller we are want to 

implementation this concept in Electrical Furness which is 

control the Current and Voltage both. In Electrical Furness it 

will helpful for melting the metals at different temperature 

which is varies by voltage. 

ACKNOWLEDGMENT 

By observing all aspects of the AC voltage controller it is 

clear that voltage control is the most significant part for the 

various companies as well as for the commercial sector. 

Companies get rid from the voltage controlling while the 

commercial sector are free from extra voltage regulator unit. 

REFERENCES 

[1] Author: - Basavaraj N. Choukimath. “Harmonic 

Analysis of Output Voltage of Single phase AC Voltage 

Controllers”, (e-ISSN: 2349-9745, p-ISSN: 2393-8161). 

[2] Author: - E.S. Oluwasogo, I.K. Okakwu. “Performance 

Analysis of a Single Phase AC Voltage Controller under 

Induction Motor Load” (eISSN: 2319-1163 | pISSN: 

2321-7308)  

[3] Author: - M. Narayanan, S. Vignesh, V. K. Aravind, K. 

Karthika and R. M. Karthika. “Simulation of AC Voltage 

Controller Control Strategies using PROTEUS” (eISSN: 

2394-627X) 

[4] Proteus 8.0 Simulation of Single Phase AC voltage 

control by phase angle control and output waveform and 

gate pulse.  

[5] Author:- M. Narayanan, R.Vidhya ,P.Yuvaraj Phase 

Angle Control Method of Speed Control of Single Phase 

Induction Motor(DOI10.17148/IJIREEICE.2015.31123 


