
2 wire 4 20ma wiring diagram
2 wire 4 20ma wiring diagram is a fundamental concept in industrial instrumentation and control
systems, widely used for transmitting analog signals over long distances with high noise immunity.
This wiring method is commonly utilized in sensors like pressure transmitters, temperature
transmitters, and other process control devices that communicate using a 4-20mA current loop.
Understanding the 2 wire 4 20mA wiring diagram is crucial for engineers, technicians, and electricians
who work with automation and control panels. This article delves into the principles behind the 2 wire
4 20mA system, explains how to correctly wire such devices, and explores troubleshooting tips and
common applications. Additionally, it covers the differences between 2-wire and 3-wire configurations,
ensuring a comprehensive understanding of this essential industrial standard. The detailed wiring
guide and schematic explanations provided will help improve installation accuracy and system
reliability.
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Understanding the 2 Wire 4 20mA System
The 2 wire 4 20mA system is a standard method of transmitting analog signals in instrumentation. It
utilizes a current loop where the current ranges between 4mA and 20mA to represent different
measurement values. The lower limit of 4mA typically corresponds to the zero or minimum
measurement, while 20mA represents the full scale or maximum value. This current loop technique is
preferred because it is less susceptible to voltage drops and electrical noise over long cable runs
compared to voltage signals.

In a 2 wire configuration, the same pair of wires provides both power to the field device and carries
the analog signal back to the control system. This simplicity reduces wiring complexity and costs,
making it ideal for remote sensor installations. The loop current is regulated by the controller or
receiver device, and the transmitter modulates the current according to the measured parameter.

Principle of Operation
The operation of a 2 wire 4 20mA system relies on the current flowing through the loop, which is
directly proportional to the sensed process variable. The transmitter adjusts its internal resistance to
control the loop current, ensuring it stays within the 4-20mA range. Because the current remains
constant regardless of voltage drops, the receiving equipment can accurately interpret the
measurement even with long wiring distances.



Advantages of 2 Wire 4 20mA Systems

Reduced wiring and installation costs due to only two wires.

Improved noise immunity over long cable runs.

Intrinsic safety in hazardous environments when properly designed.

Simple and reliable signal transmission method.

Compatibility with a wide range of industrial devices and controllers.

Components of a 2 Wire 4 20mA Wiring Diagram
A typical 2 wire 4 20mA wiring diagram consists of several key components that work together to
transmit the analog signal effectively. Understanding each component’s role is essential for proper
installation and maintenance.

Field Transmitter
The field transmitter is the primary device that senses the process variable, such as pressure,
temperature, or flow rate. It converts this physical measurement into a proportional current signal
ranging from 4mA to 20mA. Since the transmitter is loop-powered in a 2 wire system, it receives
power and sends the signal through the same pair of wires.

Power Supply
The power supply provides the necessary voltage and current to energize the loop. Typically, a 24V
DC power supply is used to ensure adequate voltage headroom to overcome cable resistance and the
transmitter’s internal electronics.

Receiver or Controller
The receiver device, often a Programmable Logic Controller (PLC), Data Acquisition System (DAQ), or
an analog input module, monitors the loop current to interpret the measurement signal. It may also
supply the loop power in some configurations.

Wiring and Connections
The wiring consists of two conductors: one connected to the positive terminal of the power supply and
the other connected to the transmitter and controller in series. Proper polarity must be observed to
ensure correct current flow and device operation.



How to Wire a 2 Wire 4 20mA Device
Wiring a 2 wire 4 20mA device requires attention to detail to ensure the loop functions correctly and
safely. The following steps outline the correct method to wire such a device according to industry
standards.

Step-by-Step Wiring Guide

Identify the positive and negative terminals of the power supply, transmitter, and controller.1.

Connect the positive terminal of the 24V DC power supply to the positive terminal of the2.
transmitter.

Connect the negative terminal of the transmitter to the positive input terminal of the controller3.
or receiver.

Connect the negative terminal of the controller back to the negative terminal of the power4.
supply, completing the loop.

Verify all connections for tightness and correct polarity before powering the system.5.

Power on the system and check for the correct current range (4-20mA) using a multimeter or6.
loop calibrator.

Important Wiring Tips

Always use shielded twisted pair cables to minimize electromagnetic interference.

Maintain consistent polarity throughout the loop to prevent damage to the transmitter or
controller.

Use proper cable glands and conduit for environmental protection, especially in industrial
settings.

Avoid running signal wires parallel to high voltage power cables to reduce noise coupling.

Label wires clearly for future maintenance and troubleshooting.

Common Applications of 2 Wire 4 20mA Wiring
The 2 wire 4 20mA wiring diagram is employed in diverse industrial and commercial applications
where reliable and accurate analog signal transmission is essential. Its simplicity and robustness



make it the preferred choice for many process control environments.

Process Control and Automation
In manufacturing plants and process industries, 2 wire 4 20mA transmitters measure variables such
as pressure, temperature, level, and flow. These signals feed into control systems that regulate
processes to maintain product quality and safety.

Building Management Systems (BMS)
Many HVAC sensors and controllers in building automation utilize 4-20mA signals to communicate
environmental parameters such as temperature and humidity. The 2 wire wiring reduces installation
costs in large facilities.

Hazardous and Remote Locations
Due to their intrinsic safety and low wiring requirements, 2 wire 4 20mA loops are widely used in
hazardous areas like oil refineries and chemical plants. They allow sensors to be powered and
monitored remotely with minimal risk.

Troubleshooting and Best Practices
Proper installation and maintenance of 2 wire 4 20mA wiring are critical to ensure accurate signal
transmission and system reliability. Common issues often arise from wiring errors, power supply
problems, or environmental factors.

Common Troubleshooting Steps

Check for correct polarity on all wiring connections.

Measure loop current with a multimeter to verify it stays within the 4-20mA range.

Inspect cables for damage, corrosion, or loose connections.

Ensure the power supply voltage is within the recommended range.

Verify transmitter configuration and calibration settings.

Check for electrical noise sources and reroute cables if necessary.



Best Practices for Reliable Operation

Use high-quality, shielded cables and connectors rated for the environment.

Follow manufacturer wiring diagrams and specifications precisely.

Implement regular maintenance schedules and calibration checks.

Document wiring layouts and update system schematics after modifications.

Employ surge protection and grounding to protect against electrical faults.

Frequently Asked Questions

What is a 2 wire 4-20mA wiring diagram used for?
A 2 wire 4-20mA wiring diagram is used to connect sensors or transmitters that operate on a two-wire
loop powered system, where the same two wires provide power and transmit the 4-20mA signal
representing the measured variable.

How do you wire a 2 wire 4-20mA transmitter?
To wire a 2 wire 4-20mA transmitter, connect the positive (+) terminal of the power supply to the
positive input of the transmitter, and connect the negative (-) terminal of the transmitter to the
negative terminal of the power supply through the measuring device (like a PLC or meter) that reads
the 4-20mA signal.

Can a 2 wire 4-20mA transmitter be powered by 24V DC?
Yes, 2 wire 4-20mA transmitters are commonly powered by a 24V DC supply, which provides sufficient
voltage to power the transmitter and maintain the current loop for signal transmission.

What is the difference between 2 wire and 3 wire 4-20mA
wiring diagrams?
A 2 wire 4-20mA transmitter uses the same two wires for power and signal transmission (loop
powered), while a 3 wire transmitter has separate wires for power and signal, typically requiring an
external power source and allowing for additional functionalities like grounding or shielding.

How to troubleshoot a 2 wire 4-20mA wiring loop if the signal
is not reading correctly?
To troubleshoot, first check the power supply voltage, ensure all connections are secure and correct
according to the wiring diagram, verify the transmitter is functioning properly, and measure the loop



current with a multimeter to confirm it falls within the 4-20mA range corresponding to the sensor
output.

Is polarity important in a 2 wire 4-20mA wiring diagram?
Yes, polarity is important in a 2 wire 4-20mA wiring setup. Reversing the polarity can prevent the
transmitter from powering on or cause incorrect signal readings, so always follow the wiring diagram
carefully to connect positive to positive and negative to negative terminals.

Additional Resources
1. Understanding 2-Wire 4-20mA Current Loop Systems
This book provides a comprehensive introduction to 2-wire 4-20mA current loop systems commonly
used in industrial instrumentation. It covers the basics of current loop operation, wiring diagrams, and
practical troubleshooting techniques. Readers will gain a solid understanding of how sensors and
transmitters interface using this standard.

2. Industrial Instrumentation Wiring and Diagrams
Focused on wiring practices in industrial environments, this book explains various instrumentation
wiring schemes, including 2-wire 4-20mA loops. It features detailed wiring diagrams and step-by-step
instructions for installation and maintenance. The book is ideal for technicians and engineers working
with process control systems.

3. Process Control Instrumentation Technology
This text dives into the technology behind process control instruments, including transmitters that use
4-20mA current loops. It explains how 2-wire configurations are powered and wired, covering signal
transmission and system integration. The book also discusses common challenges and solutions in
current loop wiring.

4. Electrical Wiring for Instrumentation and Control
A practical guide to electrical wiring methods for instrumentation devices, this book includes
extensive sections on 2-wire 4-20mA wiring diagrams. It emphasizes safety, accuracy, and adherence
to industry standards. Readers will learn to design, install, and troubleshoot current loop circuits
effectively.

5. Signal Transmission in Industrial Automation
This book explores various signal transmission methods used in industrial automation, focusing on the
4-20mA current loop standard. It covers the principles of 2-wire wiring, signal integrity, and noise
reduction techniques. The text is valuable for engineers looking to optimize control system
performance.

6. Field Instrumentation Fundamentals and Applications
Covering the fundamentals of field instrumentation, this book explains how 2-wire 4-20mA
transmitters operate and connect within control systems. It includes practical wiring diagrams and
setup procedures. The book also discusses calibration and maintenance to ensure reliable operation.

7. Practical Guide to 4-20mA Current Loop Systems
This guide is dedicated to the design, implementation, and troubleshooting of 4-20mA current loop
systems. It provides clear wiring diagrams for 2-wire configurations and explains the role of each



component in the loop. The book is suited for both beginners and experienced professionals.

8. Instrumentation and Control Wiring Standards
Focusing on wiring standards and best practices, this book details the proper methods for installing 2-
wire 4-20mA loops. It discusses regulatory requirements, cable selection, and connector types. The
text aids in ensuring compliance and system reliability.

9. Advanced Troubleshooting Techniques for 4-20mA Systems
Designed for experienced technicians, this book delves into advanced troubleshooting strategies for
2-wire 4-20mA current loops. It includes diagnostic procedures, common fault scenarios, and
corrective actions. Detailed wiring diagrams help visualize problems and solutions for real-world
applications.
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