
potential relay wiring diagram
potential relay wiring diagram is a crucial component in the understanding and
maintenance of HVAC systems, particularly in relation to compressors and motors. This
article explores the essential aspects of potential relay wiring diagrams, highlighting their
purpose, components, and practical wiring methods. By examining these diagrams,
technicians and electricians can ensure proper installation and troubleshooting of
potential relays, which are vital in starting motors safely and efficiently. The discussion
also covers common wiring configurations and safety considerations to optimize
performance and reliability. Readers will gain comprehensive knowledge about
interpreting and applying potential relay wiring diagrams in various electrical setups. The
following sections provide a detailed overview to guide professionals and enthusiasts alike
through the complexities of potential relay wiring.
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Understanding Potential Relays
Potential relays are electromechanical devices used primarily in HVAC systems to assist in
the starting of single-phase induction motors. They function by sensing the voltage, or
potential, across the start winding and switching the start capacitor and winding out of
the circuit once the motor reaches a certain speed. This action prevents the start capacitor
from remaining in the circuit, which could cause damage. Understanding the role of the
potential relay is fundamental to grasping how the wiring diagram operates and why
specific connections are necessary.

Purpose and Function
The primary function of a potential relay is to monitor the voltage level across the motor's
start winding and control the start capacitor accordingly. When the motor is at rest, the
relay allows current to flow through the start capacitor to provide the necessary phase
shift for the rotor to start turning. Once the motor reaches approximately 75% to 80% of
its operating speed, the voltage across the start winding rises, triggering the relay to open
the circuit and disconnect the start capacitor. This reduces wear on the capacitor and



prevents overheating.

Applications in HVAC Systems
Potential relays are commonly found in compressors of air conditioners and heat pumps,
where reliable motor starting is critical. Their wiring and operational principles ensure
efficient motor startup, reduce electrical stress, and extend component lifespan. These
relays are selected over other types like current relays in applications requiring precise
voltage sensing and minimal current load during startup.

Components of a Potential Relay Wiring Diagram
A potential relay wiring diagram illustrates the connections between the relay and other
components in a motor circuit. It provides a visual representation of how electrical paths
are configured for proper relay operation and motor starting. Understanding each
component in the diagram is essential for accurate installation and troubleshooting.

Key Components

Potential Relay Coil: The coil senses voltage across the start winding and actuates
the relay contacts.

Start Capacitor: Provides the necessary phase shift to start the motor.

Common (COM) Terminal: Connects to the common winding of the motor.

Start (S) Terminal: Connects to the start winding of the motor.

Run Capacitor (if applicable): May be included in some circuits for motor
efficiency.

Power Supply Lines: Typically labeled L1 and L2, supplying voltage to the circuit.

Symbols and Notations
The wiring diagram uses standardized electrical symbols to represent components and
connections. For example, coils are shown as loops, capacitors as parallel lines, and relay
contacts as switch symbols that open or close based on the relay's state. Terminal labels
such as COM, S, and NO (normally open) help identify wiring points and ensure correct
connections.



How to Read a Potential Relay Wiring Diagram
Interpreting a potential relay wiring diagram requires understanding the flow of current
and the operational sequence of the relay. The diagram typically shows the motor
windings, the relay coil, the start capacitor, and the connections to the power source.
Reading the diagram accurately enables proper wiring and diagnosis of issues.

Step-by-Step Reading Approach

Identify the power source terminals (L1 and L2) and trace their connections.1.

Locate the potential relay coil and note its terminals, usually marked COM and S.2.

Follow the wiring from the relay coil to the motor start winding and the start3.
capacitor.

Examine the relay contacts, which open or close to connect or disconnect the start4.
capacitor.

Understand the sequence: when power is applied, the relay coil energizes, closing5.
contacts to start the motor; once the motor reaches speed, the relay opens contacts
to disconnect the capacitor.

Common Diagram Variations
Potential relay wiring diagrams may vary slightly depending on the motor type,
manufacturer, and application. Some diagrams include additional components such as
overload protectors, run capacitors, or dual start capacitors. Despite variations, the
fundamental wiring principles remain consistent for potential relays.

Common Wiring Configurations
There are several typical wiring configurations for potential relays in motor circuits. These
configurations ensure the relay performs optimally to start the motor and protects
electrical components from damage.

Basic Wiring Setup
The standard wiring configuration connects the potential relay coil across the start
winding and the run winding, with the start capacitor wired in series with the relay
contacts. This setup allows the relay to monitor voltage and switch the capacitor in and
out of the circuit effectively.



Wiring Steps

Connect one side of the relay coil (COM terminal) to the common terminal of the
motor winding.

Connect the other side of the relay coil (S terminal) to the start winding terminal.

Wire the start capacitor in series with the relay's normally closed contacts.

Connect the relay contacts to the power supply line (usually L1) to control the
capacitor circuit.

Ensure all ground and neutral connections comply with electrical codes.

Advanced Configurations
In some systems, potential relays are combined with other protective devices or control
modules. For example, integrating a time delay relay or an overload protector can
enhance circuit protection. Each additional component requires careful consideration in
the wiring diagram to maintain proper relay function and system safety.

Safety Precautions and Best Practices
Wiring potential relays involves handling electrical components that operate at high
voltages and currents. Proper safety measures and adherence to industry standards are
essential to prevent accidents and ensure reliable operation.

Safety Guidelines

Always disconnect power before working on electrical circuits.

Verify wiring connections with a multimeter before energizing the circuit.

Use insulated tools and wear appropriate personal protective equipment.

Follow manufacturer specifications and wiring diagrams precisely.

Ensure all connections are secure and free from corrosion or damage.

Comply with local electrical codes and standards during installation.



Best Practices for Wiring
Label all wires clearly during installation to avoid confusion during maintenance. Use wire
connectors rated for the current and voltage involved. Route wires to minimize exposure
to heat, moisture, and mechanical damage. Periodically inspect the relay and wiring for
signs of wear or malfunction to maintain system integrity.

Troubleshooting Potential Relay Wiring Issues
Problems in potential relay wiring can cause motor startup failure, capacitor damage, or
relay malfunction. Systematic troubleshooting based on the wiring diagram can identify
and resolve these issues efficiently.

Common Problems and Symptoms

Motor fails to start or starts slowly.

Start capacitor remains energized continuously, leading to overheating.

Relay coil does not energize, resulting in no switching action.

Burnt or damaged relay contacts.

Intermittent motor operation or frequent relay clicking sounds.

Troubleshooting Procedures
Begin by inspecting all wiring connections for looseness, corrosion, or incorrect
placement. Test the relay coil resistance with a multimeter to ensure it is within
specification. Check the start capacitor for capacitance and leakage. Verify the voltage
across the start winding and the relay coil during motor startup to confirm proper
operation. Replace faulty components based on diagnostic findings to restore normal
function.

Frequently Asked Questions

What is a potential relay and where is it used?
A potential relay is an electrical device used primarily in single-phase compressor motors
to switch the start winding out of the circuit once the motor reaches a certain speed. It is
commonly used in HVAC systems to help start the compressor motor efficiently.



How does a potential relay wiring diagram typically
look?
A typical potential relay wiring diagram shows three terminals: Common (C), Start (S),
and Run (R). The relay is connected in series with the start winding and capacitor, with
the coil connected across the run winding and supply voltage to detect motor speed.

What are the key components shown in a potential relay
wiring diagram?
Key components include the compressor motor windings (start and run), the potential
relay with its terminals, a start capacitor, and the power supply connections. The wiring
diagram illustrates how these components are interconnected to control the motor start
sequence.

How do you wire a potential relay in an HVAC
compressor circuit?
In an HVAC compressor circuit, the run winding connects directly to the power supply.
The start winding is connected through the potential relay and start capacitor. The relay
coil monitors the voltage across the run winding and opens the start circuit when the
motor reaches operating speed.

Can a potential relay wiring diagram be used for
troubleshooting compressor start issues?
Yes, a potential relay wiring diagram is essential for troubleshooting compressor start
problems. It helps verify correct wiring, identify faulty relay contacts, check capacitor
connections, and ensure the relay operates properly to switch the start winding.

What is the difference between a potential relay and a
current relay wiring diagram?
A potential relay wiring diagram shows connections based on voltage sensing across the
run winding, while a current relay wiring diagram is based on current sensing through the
start winding. Potential relays are typically used with start capacitors, whereas current
relays are used in capacitor-less start circuits.

How do you identify the terminals on a potential relay
from the wiring diagram?
The wiring diagram labels the relay terminals as Common (C), Start (S), and Run (R).
Common is connected to the start capacitor and start winding, Start connects to the start
winding, and Run is connected to the run winding or power supply, depending on the
design.



Are there safety precautions to consider when wiring a
potential relay according to the diagram?
Yes, safety precautions include turning off power before wiring, verifying correct wiring
against the diagram, using properly rated components, ensuring secure connections, and
testing the relay operation before full system startup to prevent damage or electrical
hazards.

Additional Resources
1. Relay Wiring Diagrams: A Practical Guide for Electricians
This book offers a comprehensive introduction to relay wiring diagrams, focusing on
practical applications in residential and commercial electrical systems. It includes detailed
illustrations and step-by-step instructions to help electricians understand relay functions
and wiring techniques. Ideal for both beginners and experienced professionals looking to
enhance their skills.

2. Fundamentals of Relay Logic and Control Circuits
Covering the basics of relay logic, this book explains how relays are used to control
various electrical devices. It provides clear diagrams and troubleshooting tips to help
readers design and maintain relay control circuits efficiently. The book also discusses
common relay types and their specific wiring configurations.

3. Industrial Relay Wiring and Control Systems
Focusing on industrial applications, this text explores relay wiring diagrams used in
manufacturing and automation. It presents real-world examples of control panels and
motor starters, emphasizing safety and compliance with industry standards. Readers will
gain insight into complex relay logic networks and their practical implementations.

4. Mastering Automotive Relay Wiring Diagrams
This book is tailored for automotive technicians and enthusiasts interested in vehicle
electrical systems. It explains how relays function within automotive circuits, including
lighting, ignition, and accessory controls. Detailed wiring diagrams and diagnostic
procedures help readers accurately troubleshoot and repair relay-related issues.

5. Relay Wiring and Troubleshooting Handbook
Aimed at maintenance professionals, this handbook offers a thorough approach to
diagnosing and fixing relay wiring problems. It includes common failure modes, test
methods, and repair strategies supported by clear schematic diagrams. The book serves as
an essential resource for ensuring reliable relay operation in various electrical systems.

6. Advanced Relay Wiring Techniques for Smart Home Automation
This guide explores the integration of relay wiring diagrams within smart home systems. It
discusses how relays can be used to control lighting, HVAC, and security devices through
automation platforms. Readers will learn innovative wiring setups that enhance efficiency
and convenience in modern residential settings.

7. Electrical Relay Circuits: Design and Application
Focusing on circuit design, this book covers the theory and application of relay wiring in



electronic and electrical projects. It explains how to select appropriate relays and design
wiring layouts for optimal performance. The text includes practical examples and projects
to reinforce learning.

8. Relay Wiring Diagrams for HVAC Systems
This specialized book addresses relay wiring in heating, ventilation, and air conditioning
systems. It provides clear diagrams and explanations for controlling compressors, fans,
and thermostats via relays. The book is a valuable resource for HVAC technicians seeking
to improve system reliability and troubleshooting skills.

9. Basic Relay Wiring: From Schematics to Installation
Designed for beginners, this book breaks down relay wiring diagrams into easy-to-
understand concepts. It covers interpreting schematics, selecting components, and proper
installation techniques. The straightforward approach makes it an excellent starting point
for anyone new to relay wiring.
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