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Abstract

This article offers a discussion on how to perform Direct On Line (DOL) and Forward
Reverse or Alternating Round circuits in a live control panel. It covers the basic
concepts, working principles, and practical applications of these circuits in industrial
and electrical systems. Additionally, this article explores the necessary preparations,
including component selection, cable configuration, and safety considerations to
ensure proper implementation. The journal is intended to provide readers with a
deeper understanding by incorporating the latest research and discoveries in the
field. Through detailed explanations and technical insights, it aims to improve
practical knowledge and skills in designing, assembling, and troubleshooting DOL and
Forward Reverse circuits. This research uses a qualitative method by using
information and experiences of several people who are united in this journal. This
article presents an in-depth discussion of the assembly and implementation of Direct On
Line (DOL) and Forward Reverse circuits in the control panel. It covers the basic theory,
practical applications, and importance of these circuits in industrial automation. The study
emphasizes key aspects such as component selection, cable configuration, and safety
measures to ensure efficient and safe installation. In addition, the results of experiments
and case studies highlight the effectiveness of this circuit in optimizing motor control
operations. These findings contribute to improving the technical knowledge and skills of
engineers, students, and practitioners in the field of electricity
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Introduction

Nowadays, the field of electricity is full of innovations, we are familiar with the
term "control circuit" in the field of control circuits we must have knowledge about
control circuits we must also have knowledge about the assembly of control diagrams,
how we prepare when doing DOL circuit assembly and alternating rotation, but for
more details we will give more understanding and knowledge about the control
circuit that will be discussed in this article, so we will concentrate on the topic of DOL
circuit assembly and alternating rotation, maybe some people already know how the
stages of assembling the control circuit and maybe there are still sedikan who do not
know or lack of understanding of the control circuit, because assembling the control
circuit, to regulate the work of the electric motor we have to control by assembling
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the required control circuit, if the motor is only needed to do one round of eating will
be used Direct On Line (DOL) circuit and if the motor is needed to rotate left and right
then it takes a Forward Reverse circuit or Alternating and there are many more about
the types of control circuits but we will focus more on the DOL circuit and alternating
rotation.

The rapid advancement of electrical and automation technology has
significantly transformed the industrial sector (Bessen, 2019; Leitdo et al., 2016;
Wollschlaeger et al., 2017), making motor control systems an essential component in
various applications (Bessen, 2019; Xu et al., 2018). One of the most fundamental and
widely used control methods is the Direct On Line (DOL) circuit, which provides a
simple yet effective way to start an electric motor (Akbaba, 2021; Grover & Mankar,
2019). Another crucial circuit is the Forward Reverse circuit, which allows
bidirectional motor rotation, making it indispensable in machinery and industrial
automation (Barkas et al., 2020).

Understanding these circuits is vital for engineers, technicians, and students
who aim to enhance their skills in electrical control systems (Alessandrini, 2023;
Denton, 2017; Frenzel, 2017). Mastery of DOL and Forward Reverse circuits not only
ensures the effective operation of electric motors but also contributes to industrial
safety, energy efficiency, and equipment longevity (Adhiambo, 2021; Lartey, 2016).

This article explores the theoretical background, design process, and practical
applications of these circuits. It highlights the importance of proper planning,
component selection, and implementation techniques to achieve optimal
performance. Additionally, it addresses the common challenges encountered during
the assembly process and provides troubleshooting methods to improve circuit
reliability (Modarres et al., 2016).

In a broader context, the ability to design and assemble these circuits is a
fundamental skill in industrial automation (Sehr et al., 2020). Many advanced motor
control techniques, such as soft starters and variable frequency drives (VFDs), are
built upon the basic principles of DOL and Forward Reverse circuits (Selvamathi et
al., 2022; Van der Byl, 2020). Therefore, a strong grasp of these fundamental circuits
provides a solid foundation for further exploration into modern electrical control
systems (Hughes & Drury, 2019; Zebulum et al., 2018).

This study aims to bridge the gap between theoretical knowledge and practical
application by offering a detailed guide on designing, assembling, and
troubleshooting these circuits. The discussion will also include the latest research
developments in motor control systems, providing insights into how these
fundamental circuits are evolving alongside emerging automation technologies.

Methods

Analysis is used in the data collection process using the information and
experience of several people who are united in this journal, and can contain the title
"Direct On Line (DOL) Circuit Assembly & Forward Reverse or Alternating Turns in
the Control Panel” the data contains factors and objectives.

Syntax Admiration, Vol. 6, No. 2, Februari 2025 1197



Assembly of Direct on Line (Dol) & Forward Reverse Circuit in Control Panel

Results And Discussion

Before entering into the control circuit we must know what a control circuit is,
a control circuit is a circuit used to control a device that is more generally an electric
motor, an electric motor of course we need to control the electric motor so that we
want the pengentrol to more precisely regulate the rotation of the electric motor,
whether we want the electric motor to rotate to 1 aranh we will use the Direct On Line
(DOL) circuit or we want the electric motor to rotate in both directions in 1 circuit we
use the Forward Reverse circuit.

Entering into Doing control circuitry is very important because the
development of an electric motor of course we have to control the electric motor,
before entering the circuitry stage we must also carry out the following processes:

a. Planning for making a panel wiring diagram
b. Drawing the wiring diagram of the panel

1. Planning for Making Panel Wiring Diagrams

Planning plays a role for future developments when making control
panels, before entering into the depiction of wiring diagrams we must also
consider several aspects of manufacturing planning including :

Load usage planning : we must plan how much load value will be used in
controlling the electric motor in order to adjust for the use of the tool,

Calculation of the use of sperepart : covers the calculations needed when
making the control panel so that there is no excess or lack of material when it will
be applied to the control panel.

2. Performing Panel Wiring Diagram Drawing
Drawing the wiring diagram of the panel is very important because in the
depiction we know what materials are used in assembling the control panel, the
size needed for the assembly of the wiring diagram following an example of a
wiring diagram description

Here is an example of a Direct On Line (DOL) circuit,
the following circuit to control the electric motor to
rotate in one direction left or right, can be set as
desired
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Here is an example of a Forward Reverse circuit or
Alternating Round, the following circuit is to control
the electric motor to rotate in two directions left and
right.

The implementation of Direct On Line (DOL) and Forward Reverse circuits
requires a structured approach to ensure efficiency, reliability, and safety. Several key
aspects must be considered during the planning and execution stages, including
circuit design, component selection, wiring configuration, and troubleshooting
techniques.

1. Understanding the Control Circuit
A control circuit is an essential part of an electrical system used to regulate
the operation of a device, typically an electric motor. By assembling a well-designed
control circuit, engineers can determine how a motor starts, stops, and changes
direction.
a. Direct On Line (DOL) Circuit
The DOL circuit is the simplest type of motor starter, directly connecting the
motor to the power supply. It is widely used for small to medium-sized motors
that do not require reduced starting currents. Key components of a DOL circuit
include:
1) Main Contactor: Acts as a switch to control power flow to the motor.
2) Thermal Overload Relay: Protects the motor from overheating due to excessive
current.
3) Push Buttons: Used for start and stop control.
b. Forward Reverse Circuit
The Forward Reverse circuit enables the motor to rotate in both
directions using two contactors. This is particularly useful in applications where
bidirectional movement is required, such as conveyor belts, cranes, and
automated machinery. The circuit works by reversing the phase sequence of the
motor, which changes the direction of rotation.
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2. Planning and Designing the Control Panel

Before assembling the control panel, thorough planning is essential. Load
usage planning should include calculating the required motor power and torque
to ensure compatibility with the control circuit, as well as selecting overcurrent
protection devices based on expected load conditions. Component selection must
consider contactors and relays that match the motor’s voltage and current ratings,
while wiring installation should comply with electrical safety standards to
prevent overheating and short circuits. Additionally, a clear and accurate wiring
diagram should be created as a guide during the assembly process, with proper
wire labeling to facilitate maintenance and troubleshooting.

3. Assembly and Implementation
The assembly process involves the following key steps:

a. Mounting Electrical Components - Securely attach the contactors, relays, and push
buttons inside the control panel.

b. Wiring Connections - Follow the wiring diagram to connect components correctly.
Ensure proper insulation to prevent short circuits.

c. Testing and Verification - Conduct a dry run to test the functionality of the control
circuit before integrating it into a live system.

d. Troubleshooting and Optimization - Identify potential faults such as loose
connections, voltage drops, and component malfunctions.

4. Experimental Analysis and Performance Evaluation
Experiments were conducted to assess the efficiency of DOL and Forward
Reverse circuits in controlling motor operations. The following observations
were made:
a. Voltage Stability: The DOL circuit provided a stable power supply to the motor,
ensuring smooth startup operations.
b. Response Time: The Forward Reverse circuit demonstrated a fast and reliable
switching mechanism for changing motor direction.
c. Thermal Performance: Properly selected overload relays effectively prevented
overheating and damage to the motor.

1. Results of the Assembly of DOL and Forward-Reverse Circuits

The implementation of Direct On Line (DOL) and Forward-Reverse circuits
in a control panel was successfully completed, with the system meeting the expected
performance standards for motor control in industrial applications. The key results
from the assembly, wiring, and testing processes include:

The circuit operation was successful, with the Direct-On-Line (DOL) starter
functioning effectively to allow direct motor startup while providing proper
overload protection. The Forward-Reverse circuit also operated as intended,
enabling the motor to run in both directions through phase reversal, ensuring
smooth and efficient performance.

The electrical interlocking system worked efficiently, preventing both
forward and reverse contactors from being activated simultaneously, thereby
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eliminating the risk of short circuits. Additionally, the push-button control system
facilitated seamless transitions between forward and reverse operation without any
electrical faults, enhancing overall system reliability.

Safety and protection features were properly implemented, with the
overload relay successfully detecting excessive current conditions and
disconnecting the motor to prevent damage. Proper earthing and circuit protection
devices further minimized electrical hazards such as short circuits and overheating,
ensuring a safe and stable system.

During performance evaluation, the motor exhibited stable operation with
minimal voltage drops during switching. Testing under continuous operation cycles
demonstrated reliable performance, confirming the system’s durability and
suitability for long-term industrial use.

2. Discussion on the Efficiency and Reliability of the System
a. Advantages of DOL and Forward-Reverse Circuits in Industrial Control

Panels

The implementation of these circuits provides several benefits:

1) Cost-Effective Motor Control: The DOL starter is an economical solution for
starting motors, making it ideal for small to medium-sized industries.

2) Simple and Reliable Mechanism: The Forward-Reverse circuit allows easy
motor direction changes with minimal maintenance.

3) Enhanced Safety Features: The use of interlocking mechanisms and overload
protection ensures safe motor operation, reducing the likelihood of system
failures.

b. Challenges Encountered During Implementation

Despite successful results, some challenges were identified:

1) High Inrush Current in DOL Starter: The direct starting method results in a
high starting current, which may cause electrical stress on components.

2) Need for Proper Wiring Management: The complexity of wiring in the
Forward-Reverse circuit required careful arrangement to avoid
misconnections or system malfunctions.

3) Manual Operation Dependency: The system relies on push-button controls,
which may require operator intervention for direction changes.

c. Recommendations for System Enhancement
To further improve the efficiency, safety, and automation of the motor
control system, the following enhancements are recommended:

1) Integration of Soft Starters or Variable Frequency Drives (VFDs): These can
help reduce inrush current, minimize electrical stress, and provide smoother
motor operation.

2) Automation Using Programmable Logic Controllers (PLCs): Implementing
PLCs can automate the forward-reverse switching process, reducing
dependency on manual operation.

3) Improved Monitoring and Diagnostics: Installing current sensors and
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temperature monitors can help detect issues before system failure, enhancing
reliability.

Conclusion

In conclusion, understanding the Direct On Line (DOL) circuit is crucial, as it
serves as the foundation for all other circuits, which are essentially modifications of
the DOL. Mastery of the basic principles of DOL and Forward Reverse circuits is vital
for designing and assembling control panels, with proper planning and component
selection significantly impacting system efficiency and safety. Key factors such as
load capacity, wiring configuration, and thermal protection must be carefully
considered. Experimental analysis has shown that both circuits effectively control
electric motor operations, with the DOL circuit offering a simple and reliable startup
method, while the Forward Reverse circuit enables bidirectional movement.
Troubleshooting techniques are essential to address common issues like wiring
errors, voltage instability, and component failures, and proper testing procedures
ensure the circuits operate as intended. Looking ahead, future developments in
motor control may integrate advanced technologies such as programmable logic
controllers (PLCs), automation software, and loT-based monitoring systems, further
enhancing the efficiency and functionality of DOL and Forward Reverse circuits.
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