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.

e 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

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

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

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

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

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

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

Important Wiring Tips

e Always use shielded twisted pair cables to minimize electromagnetic interference.

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

e 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.

e 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

e Check for correct polarity on all wiring connections.

e Measure loop current with a multimeter to verify it stays within the 4-20mA range.
e Inspect cables for damage, corrosion, or loose connections.

e Ensure the power supply voltage is within the recommended range.

e Verify transmitter configuration and calibration settings.

e Check for electrical noise sources and reroute cables if necessary.



Best Practices for Reliable Operation

e Use high-quality, shielded cables and connectors rated for the environment.
¢ Follow manufacturer wiring diagrams and specifications precisely.
e Implement regular maintenance schedules and calibration checks.
e Document wiring layouts and update system schematics after modifications.

e 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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now available. Retaining the format that made the previous editions bestsellers in their own right,
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applications. Expanded coverage includes descriptions of overseas manufacturer's products and
concepts, model-based optimization in control theory, new major inventions and innovations in
control valves, and a full chapter devoted to safety. With more than 2000 graphs, figures, and tables,
this all-inclusive encyclopedic volume replaces an entire library with one authoritative reference.
The fourth edition brings the content of the previous editions completely up to date, incorporates the
developments of the last decade, and broadens the horizons of the work from an American to a
global perspective. Béla G. Liptak speaks on Post-Oil Energy Technology on the AT&T Tech Channel.
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Atherton, D.A. Linkens, 2014-06-28 This volume is the published Proceedings of selected papers
from the IFAC Symposium, Swansea, 11-13 July 1988, where a forum was provided for discussion of
the latest advances and techniques in the education of control and instrument engineers. Seven
major topics were covered to aid lecturers in understanding, developing and presenting systems
engineering - control and measurement - as a subject to undergraduate and postgraduate students.
The teaching of real-time computer control as a topic and laboratory experiments for both
continuous and discrete systems were discussed, as was process control, with the emphasis on
providing the student with engineering experience by using scaled-down equipment which would
teach practical skills. Included in the Proceedings are papers on measurement and instrumentation,
an area felt to be neglected within academic instruction. The development of software tools for
systems design within systems engineering was included, as was the exchange of teaching packages
and methods between academics, and the education curriculum of systems engineering within
developing countries. These Proceedings will prove to be a useful up-to-date guide and reference
source for all lecturers and professors involved in curriculum development and the teaching of
control and measurement in systems engineering.
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Americas, ABB Process Analytics This resource provides both novice and experienced technologist
with the technical background necessary to choose sample conditioning system components that will
allow the process analyzer system to function reliably with minimal maintenance. The conditioned
process sample presented to the process analyzer should be of similar quality to the calibration
material used to zero and span the analyzer. Filling a long-standing void in the process field, this
book addresses the system concept of Process Analyzer Sample-Conditioning Technology in light of
the critical importance of delivering a representative sample of the process stream to the process
analyzer. Offering detailed descriptions of the equipment necessary to prepare process samples, and
listings of two or more vendors (when available) for equipment reviewed, Process Analyzer
Sample-Conditioning System Technology discusses: * The importance of a truly representative
sample * Sample probes, transfer lines, coolers, and pumps * Sample transfer flow calculations for
sizing of lines and system components * Particulate filters, gas-liquid and liquid-liquid separation
devices * Sample pressure measurement and control * Enclosures and walk-in shelters, their
electrical hazard ratings and climate control systems With extensive system and component
examples-including what worked and what didn't-Process Analyzer Sample-Conditioning System
Technology gives the new technologist a basic source of design parameters and performance-proven
components as well as providing the experienced professional with a valuable reference resource to
complement his or her experience.

2 wire 4 20ma wiring diagram: Passive AC Circuits: An Introduction to AC Power and
Applications J.R. Lambert, 2013-08-05 AC Circuits and Power Applications is an introductory
engineering technology text covering single and three-phase alternating current (AC) power
sources, components, connections and loads. Topical coverage includes introductory sinusoidal
voltage and phase angle considerations; vector representation of alternating voltages; resistance,



reactance, impedance and phase angle determination; single and polyphase transformer operation;
polyphase power distribution; common residential and industrial load determination; Wye and Delta
transformer connections; power transfer, power factor and power factor correction; balanced and
unbalanced resistive and reactive load computations. Diodes, rectifier circuits, AC induction motors
and variable frequency drive (VFD) control of induction motors are also investigated. An
understanding of direct current (DC) electrical/electronic circuit theory and right-angle
trigonometry is strongly suggested.
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2 wire 4 20ma wiring diagram: Industrial Automation from Scratch Olushola Akande,
2023-06-16 Explore industrial automation and control-related concepts like the wiring and
programming of VFDs and PLCs, as well as smart factory (Industry 4.0) with this easy-to-follow
guide Get With Your Book: PDF Copy, Al Assistant, and Next-Gen Reader Free Key Features Learn
the ins and outs of industrial automation and control by taking a pragmatic approach Gain practical
insights into automating a manufacturing process using PLCs Discover how to monitor and control
an industrial process using HMIs and SCADA Book DescriptionIndustrial automation has become a
popular solution for various industries looking to reduce manual labor inputs and costs by
automating processes. This book helps you discover the abilities necessary for excelling in this field.
The book starts with the basics of industrial automation before progressing to the application of
switches, sensors, actuators, and motors, and a direct on-line (DOL) starter and its components,
such as circuit breakers, contactors, and overload relay. Next, you'll explore VFDs, their parameter
settings, and how they can be wired and programmed for induction motor control. As you advance,
you'll learn the wiring and programming of major industrial automation tools - PLCs, HMIs, and
SCADA. You'll also get to grips with process control and measurements (temperature, pressure,
level, and flow), along with analog signal processing with hands-on experience in connecting a 4-20
mA transmitter to a PLC. The concluding chapters will help you grasp various industrial network
protocols such as FOUNDATION Fieldbus, Modbus, PROFIBUS, PROFINET, and HART, as well as
emerging trends in manufacturing (Industry 4.0) and its empowering technologies (such as IoT, Al,
and robotics). By the end of this book, you’ll have gained a practical understanding of industrial
automation concepts for machine automation and control.What you will learn Get to grips with the
essentials of industrial automation and control Find out how to use industry-based sensors and
actuators Know about the AC, DC, servo, and stepper motors Get a solid understanding of VFDs,
PLCs, HMIs, and SCADA and their applications Explore hands-on process control systems including
analog signal processing with PLCs Get familiarized with industrial network and communication
protocols, wired and wireless networks, and 5G Explore current trends in manufacturing such as
smart factory, IoT, Al, and robotics Who this book is for This book is for both graduates and
undergraduates of electrical, electronics, mechanical, mechatronics, chemical or computer
engineering, engineers making a career switch, or anyone looking to pursue their career in the field
of industrial automation. The book covers topics ranging from basic to advanced levels, and is a
valuable reference for beginner-level electrical, IIoT, automation, process, instrumentation and
control, production, and maintenance engineers working in manufacturing and oil and gas
industries, among others.
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2 wire 4 20ma wiring diagram: Popular Mechanics , 1959-01 Popular Mechanics inspires,
instructs and influences readers to help them master the modern world. Whether it’s practical DIY
home-improvement tips, gadgets and digital technology, information on the newest cars or the latest
breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.
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control systems.
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2 wire 4 20ma wiring diagram: Controls and Automation for Facilities Managers Viktor
Boed, 1998-06-23 Building owners and managers expect fully automated and energy efficient
operations, on line diagnostic of systems parameters to prevent failures, and on line diagnostic of
problems prior to exposing occupants to deteriorating environmental conditions. A simple HVAC
control is no longer acceptable by current standards. Controls and Automation for Facilities
Managers examines principles and applications of HVAC engineering, outlining information for
design, development of operations, logic, systems diagnostics, and building of environmental
conditions with reliability and minimum operating cost. The book moves from the principles of
mechanical engineering (related to HVAC systems) through DDC applications engineering, thereby
summarizing complex topics of electrical engineering for mechanical engineers. Individual chapters:
Provide essential information on related mechanical (HVAC) engineering, controls strategies, and
examples of basic algorithms for on line diagnostics Guide (DDC) application engineers to a more
thorough understanding of mechanical engineering disciplines (i.e., the psychrometric chart) as well
as guide mechanical engineers to a more thorough understanding of DDC applications engineering
(i.e., direct digital controllers and systems) Outline information on current topics Discussions also
include: Indoor air quality - presenting material for facilities engineers as well as controls and
consulting engineers Utilities metering - describing the distribution of real time data over a network,
including consumption, alarms, diagnostics, trends, and reports On line problem diagnostics -
outlining HVAC and environmental problems Controls and Automation for Facilities Managers
serves as an exceptional guide for facilities managers and engineers, architects and consulting
engineers, vendors and contractors, and other professionals in the design, application, and
implementation of controls and automation systems for industrial, educational, institutional, and
governmental facilities. This reference will enhance design, systems implementation, systems
operation, and maintenance, effecting the ultimate goal of its readers - implementation of fully
automated environmental control systems, trouble-free operation, and optimization of operating and
maintenance cost.
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roots back to the Indic Brahmic script, where "2" was written as two horizontal lines

2 - Wiktionary, the free dictionary 6 days ago A West Arabic numeral, ultimately from Indic
numerals (compare Devanagari [] (2)), from a cursive form of two lines to represent the number two.
See 2 § Evolution for more

The Number 2 for kids - Learning to Count - Numbers from 1 to 10 Educational video for



children to learn number 2. The little ones will learn how to trace number 2, how to pronounce it
and also how to count with a series of super fun examples

2 (number) - Simple English Wikipedia, the free encyclopedia 2 (Two; / 'tu: / (listen)) is a
number, numeral, and glyph. It is the number after 1 (one) and the number before 3 (three). In
Roman numerals, it is II

2 Player Games - TwoPlayerGames.org is the very first 2 player games portal in the world and has
the largest games archive in its field. We listed instant play to all games without downloads and the
site

Superscript Two Symbol (?) This signifies that the variable x is raised to the power of 2, which
means x is multiplied by itself

2 -- from Wolfram MathWorld The number two (2) is the second positive integer and the first
prime number. It is even, and is the only even prime (the primes other than 2 are called the odd
primes)

Math Calculator Step 1: Enter the expression you want to evaluate. The Math Calculator will
evaluate your problem down to a final solution. You can also add, subtraction, multiply, and divide
and complete any

Web 2.0 scientific calculator How to upload a picture. If a question is ticked that does not mean
you cannot continue it. Should you consider anything before you answer a question? Geometry
Thread PUZZLES LaTex

2 (number) - New World Encyclopedia The glyph currently used in the Western world to
represent the number 2 traces its roots back to the Brahmin Indians, who wrote 2 as two horizontal
lines. (It is still written that way in modern
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