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Abstract - This project focuses on the experimental analysis
of a single-phase half-controlled converter, a critical
component in power electronics, often used in applications
such as DC motor control, battery charging, and power supply
systems. The study examines the operation of the converter
with various load types, including resistive (R), resistive-
inductive (RL), and resistive-inductive capacitive (RLC) loads.
The converter circuit utilizes a combination of thyristors and
diodes to achieve controlled rectification and freewheeling
actions. Key observations include the analysis of output
voltage and current waveforms under different firing angles,
demonstrating the impact of load and firing delay on
performance. Through theoretical discussion, numerical
problem-solving, and practical waveform observations, the
project  highlights the efficiency and operational
characteristics of the single-phase half-controlled converter.
Safety precautions and procedural guidelines ensure accurate
data collection and a safe working environment. This study
aims to deepen understanding of controlled rectification
techniques and their implications in practical scenarios

Key Words: Single-phase half-controlled converter, power
electronics, DC motor control, battery charging, rectification,
freewheeling, thyristors, diodes, RLC load, firing angle of
time.

1.INTRODUCTION

A single-phase half-controlled converter is a vital component
in power electronics that converts AC power into DC power.
It uses a combination of thyristors and diodes to regulate the
output voltage and current. The controlled nature of the
converter allows it to adjust the DC output by varying the
firing angle of the thyristors. This type of converter is
extensively used in various industries due to its simplicity,
reliability, and cost-effectiveness. Efficient AC-DC converters
are essential in applications where variable voltage and
current are required. With the increasing demand for
energy-efficient systems, there is a need for converters that
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can adapt to varying load conditions while maintaining
performance and precision. This project addresses these
requirements by developing a microcontroller-based
solution that ensures synchronized and precise firing of
thyristors efficient AC-DC converters are essential for
applications requiring variable voltage and current. This
project focuses on a microcontroller-based solution to
enhance performance under varying loads.

2.DESIGN AND IMPLEMENTATION

For college purposes, the Adhyayan Online Platform was
built with more responsible activities. It is used in academic
schedules most frequently in related ways. We followed these
studies and developed a kit after studying research papers.

Bridge Rectifier Load
AC Voltage o8

Source 230V
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Fig -1: Flow Diagram
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3.SETUP CONFIGURATION

3.1 Main Unit: The main unit contains all the power
electronics, including the thyristors, diodes, and associated
components. The input AC voltage is fed into the unit, and
the output DC voltage is delivered to the load.

3.2 Load Bank: The load bank is where different loads (R,
L, C) are connected to observe their effect on the converter.
The load can be adjusted by varying the resistance,
inductance, and capacitance, depending on the experiment.

3.3 Firing Control Section: The firing control section,
which consists of the microcontroller and associated
circuitry, is responsible for detecting the zero-crossing of the
input voltage and generating the firing pulses for the
thyristors. The microcontroller also adjusts the delay time to
control the firing angle (a\alphaa).

3.4 Voltage Measurement: Measurement of the output
voltage is done using a voltmeter or oscilloscope across the
load. The output voltage is affected by the firing angle and
the type of load used.

3.5 Current Measurement: The current is measured
across the load using a current probe or by calculating the
voltage across a known resistor.

4.CONNECTION SETUP:

Connect the 8-pin socket from the main unit to the load
bank. Patch the load bank with the desired load (R, L, C) as
per the experiment's requirements. Ensure the AC voltage
source is correctly connected, and the power supply for the
microcontroller is set to 5V.

4.1 Zero-Crossing Detection and Firing Angle
Control: The microcontroller detects the zero-crossing
point of the input AC waveform and generates the firing
pulses for the thyristors in sync with the AC supply.

The firing angle can be varied using a potentiometer or
other control devices.

4.2 Waveform Observation: Connect the oscilloscope to
the output terminals to observe the waveforms of the AC
input, output DC, and load voltage.

Vary the firing angle and observe how it affects the
output voltage and current waveforms.

5.MAIN CIRCUIT SETUP:

This is the main circuit setup of our project. It displays all the
essential components and connections used in the
experimental analysis.
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Fig -4: Main Supply Circuit
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5.1 Resistive (R) Load: Bridge Patching Diagram for 5.2 Resistive-Inductive (RL) Load: Bridge Patching
Resistive (R) Load Diagram for Resistive-Inductive (RL) Load
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Fig -6: Bridge Patching Diagram for Resistive (R) Load

Connection Fig -9: Circuit Configuration for Resistive-Inductive (RL)

Circuit Configuration for Resistive (R) Load Load

. LOAD BANK FOR SINGLE PHASE
HALF CONTROLLED CONVERTER

i’“‘/‘
@

B

Circuit Configuration for Resistive-Inductive (RL) Load

S

()
(&) C

AD
-

Fig -7: Circuit Configuration with Resistive (R) Load Fig -10: Circuit Configuration with Resistive-Inductive

(RL) Load
Waveform Across ‘R’ Load

Waveform Across ‘Resistive-Inductive (RL)’ Load

Fig -8: Output Voltage and Current Waveforms for Fig -11: Output Voltage and Current Waveforms for
Resistive (R) Load Resistive-Inductive (RL) Load
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5.3 Rresistive-Inductive-Capacitive (RLC) Load:
Bridge Patching Diagram for Resistive-Inductive-Capacitive
(RLC) Load

(a)

Fig -12: Bridge Patching Diagram for Resistive-Inductive-
Capacitive (RLC) Load Connection

Circuit Configuration for Resistive-Inductive- Capacitive
(RLC) Load

LOAD BANK FOR SINGLE PHASE
HALF CONTROLLED CONVERTER

Fig -13: Circuit Configuration with Resistive-Inductive-
Capacitive (RLC) Load

Waveform Across ‘Resistive-Inductive-Capacitive Load
(RLC)’ Load

Fig -14: Output Voltage and Current Waveforms for
Resistive-Inductive-Capacitive (RLC) Load

5.RESULTS

5.1 Results for Resistive (R) Load:

SR Firing Angle | Output Voltage (V) | Output

NO (a) Current (A)
1 0° 230 2.3

2 30° 180 1.8

3 60° 15 1.5

4 90° 115 1.15

5.2 Results for Resistive-Inductive (RL) Load:

SR Firing Angle | Output Voltage (V) | Output Current
NO | () (A)
1 0° 230 2.3
2 30° 170 1.7
3 60° 130 1.3
4 90° 100 1.0

5.3 Results for Resistive-Inductive-Capacitive (RLC)
Load:

SRNO | Firing Output Voltage (V) | Output
Angle (o) Current (A)
1 0° 230 2.3
2 30° 160 1.6
3 60° 120 1.2
4 90° 90 09
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