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ABSTRACT

Speed control of AC and DC motor is carried out by using universal bridge drive. This universal Bridge
which consist combination of IGBT & MOSFET and Diodes by changing the gate pulses. This universal
Bridge is controlled by V/F control method. This method is used for single phase AC and DC motor control
with small modification in hardware and software using Simulink. Power circuit includes inverter which
connected to PWM generator. There are many industrial and domestic applications were speed variation is
required, many speed control techniques are used like rheostat control, variable voltage control, v/f control.
The simulation is carried out in MATLAB. The characteristics of motors can be studied from waveform
obtained by simulation.

INTRODUCTION

In electrical drives we have various speed control methods to control speed of 1= and 3= AC and DC
motors. For speed controlling of motors we use separate bridge circuits such as rectifier and inverter circuit
which include power electronic devices. The rectifier circuit controls speed of AC motor and inverter circuit
controls speed of DC motor. To overcome this problem we have created a single bridge which acts as
rectifier as well as inverter and controls speed of AC as well as DC motor. This single bridge circuit includes
combination of MOSFET’s and SCR’s, where MOSFET’s are voltage controlling devices hence this are
used to form inverter bridge circuit and SCR’s are current controlling devices hence this are used to form
rectifier bridge circuit.
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Fig.1. Block Diagram
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. HARDWARE IMPLEMENTATION
A. POWER SUPPLY CIRCUIT

— | Smoothing | — Regulator

— | Transformer | —> Rectifier

Fig.2. Block Diagram of power supply

The power supply circuit consists of step down transformer 230/12V which is passed through single phase
bridge rectifier. The rectifier converts the alternating current (AC to DC) and capacitor filters are used for
smoothing out the DC. The above fig. shows the block diagram of power supply circuit.

B. CONTROL CIRCUIT

The control circuit consists of microcontroller-Arduino Pro Mini w/ATMega328, MOSFET’s and SCR’s
and circuit is controlled by gate signal. The microcontroller circuit requires +5V DC supply. The 12 V from
the 230/12V step down transformer is rectified and a constant voltage of 5V DC is obtained with the help of
voltage regulator. The switching schemes to the metal oxide semiconductor field effect transistor
(MOSFET)are generated by microcontroller. This microchip is controller circuit that is used to generate the
modulated and carrier signal for the inverter. For generation of modulating output for inverter the zero
crossing detector (ZCD). The schematic of the control circuit is,
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C. DRIVER CIRCUIT
The driver circuit consists of universal bridge which consists combination of MOSFET’s, SCR’s driving the
gate signal. The driver consists of optocoupler-4N33 which isolates electrical signals. The driver also
consists of IC-1IR211D which acts as gate drive. The below fig, shows schematic of driver circuit,
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Fig.5. Diver Circuit

D. MICROCONTROLLER (Ardunio Pro Mini ATmega w/328)

Name ADC

‘Power PWM
A Serial
Control Ext Interrupt
Arduino PC Interrupt

Port Misc
paNTi7 TXD  BDIT DI X0 RAW
PcNTIe RXD  PDO ' DO RXI lcnD |

PCINTI4 PC6 Reset RST Reset PC6 PCINTI4
(Y3l GND

PCINTI8 INTO PD2 D2

OC2B PCINTI9  INTI 8-bit PD3 D3
XCK TO PCINT20 PD4& D4

m OCOB rpciNT21 8-bit PD5S D5
AINO OCOA PpcINT22 8-bit PD6 D6
IN1 PCINT23 PD7 D7

CLKO ICP1 PCINTO PBO D8

OCIA PcINTI  8-bit  PBI D9

A3/D17 PC3 ADC3  pcINTH

A2/D16 PC2 ADC2  PCINTIO

A1/D15 PCl ADC1  PCINT9

AO/D14 PCO  ADCO  PCINT8

D13 PB5 SCK PCINTS LED

D12 PB4 MISO  PCINT4

D1 PB3 8-bit MOSI PCINT3 OC2A
DI1O PCB2 8-bit SS PCINT2 OCIB

WoNOOUrWN

A5 A5/D19 PC5  ADC5 SCL PCINTI3
AL A4/D18 PC4  ADC4& SDA  PCINTI2

A7 A7 ADC7
A6 A6 ADC6

Fig.6 Pin digram of ArdunioProMini

The Ardunio Pro is microcontroller board based on the ATmega328. The Pro comes in 5V/16MH.. It has 14
digit input/output pins, 6 analog inputs, a battery power jack, a power switch, a rest button, and holes for
mounting a power jack, an ICSP header, and pin headers. A six pin header can be connected to an FIDI
cable or Sparkfun breakout to provide USB power and communication to the board.

The Ardunio Pro is intended for semi-permanent installation in objects or exhibitions. The board comes
without pre-mounted headers, allowing the use of various types of connectors or direct soldering of wires.
The pin layout is compatible with Ardunio shields.

Il. RESULT
The following tests was conducted in laboratory.
1. DC motor load was connected at the output of inverter and speed was varied by using variable pot.
Input voltage 230V AC,
Output Voltage 230V,
DC motor rating:-230V, 11A, 1500 RPM, 3HP.
The variation of speed with armature current is shown in bellow graph:
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Fig.7 Waveform across load at different values of armature current.

2. A Fan load was connected at the output of inverter and speed was varied by using variable pot.
Input voltage 230V AC,
Output voltage 230V,
Induction motor rating:-230V, 1250RPM, 1A, 55W.
The variation of speed with current is shown in bellow graph:
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Fig.7 Waveform across load at different values of current

I,  CONCLUSION

This paper presents variable frequency drive to control the speed of 1= and 3= AC and DC motor. The main
aim this project is to create a universal control board through which controlled a single or three phase AC
and DC motor, with slight software and hardware modification. This universal board can hence used for

different kinds of laboratory applications. The designed system was successfully fabricated and tested in
the laboratory.
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