ct connection current transformer wiring

ct connection current transformer wiring is a critical aspect in electrical engineering, particularly in
power distribution and protection systems. Proper wiring of current transformers (CTs) ensures
accurate measurement, system safety, and protection coordination. This article delves into the
fundamentals of CT connection and wiring, including types of CT connections, wiring configurations,
and common pitfalls to avoid. Emphasis is placed on the importance of correct polarity, grounding, and
securing CT secondary circuits to prevent operational failures and hazards. Additionally, the article
outlines practical guidelines for selecting and installing CTs in various applications, including metering
and protective relaying. By understanding the principles and best practices of ct connection current
transformer wiring, engineers and technicians can optimize system performance and reliability. The
following sections provide a detailed overview of CT wiring principles, connection types, installation

procedures, and troubleshooting tips.

¢ Understanding Current Transformers and Their Purpose
¢ Types of CT Connection Configurations

¢ Essential Wiring Practices for CT Installation

e Common Issues and Troubleshooting in CT Wiring

o Safety Precautions and Best Practices

Understanding Current Transformers and Their Purpose

Current transformers (CTs) are electrical devices designed to measure alternating current (AC) by
producing a scaled-down current in their secondary winding proportional to the current flowing in the

primary conductor. This scaled current enables accurate monitoring, metering, and protection without



directly exposing instruments or relays to high primary currents. Understanding the basic operation and

purpose of CTs is fundamental to ensuring proper ct connection current transformer wiring.

Function and Application of CTs

CTs serve two primary functions: providing a safe and measurable current signal to instruments and
protective relays, and isolating high voltage systems from low voltage measurement devices. They are

widely used in electrical power systems for:

¢ Energy metering and billing

Protective relaying and fault detection

Load monitoring and control

System diagnostics and maintenance

Accurate ct connection current transformer wiring ensures that these functions are fulfilled without

compromising system safety or measurement accuracy.

Construction and Polarity

CTs consist of a primary winding (often a single conductor passing through the core), a laminated
magnetic core, and a secondary winding. Correct wiring includes observing polarity markings (usually
labeled as P1/P2 on the primary and S1/S2 on the secondary) to maintain the proper phase

relationship. Incorrect polarity can cause erroneous readings and improper relay operation.

Types of CT Connection Configurations

The method of connecting CTs depends on the application, system voltage levels, and measurement
requirements. Common ct connection current transformer wiring configurations include single-phase,

three-phase, and multi-ratio connections. Each configuration has specific characteristics and installation



considerations.

Single-Phase CT Connection

Single-phase CT wiring involves connecting a CT to one conductor of a single-phase circuit. The
primary conductor passes through the CT core, and the secondary terminals connect to measuring
instruments or protective devices. This configuration is straightforward and commonly used in

distribution circuits and equipment monitoring.

Three-Phase CT Connection Methods

In three-phase systems, CTs can be connected in various arrangements to measure line currents or to

provide inputs for protective relays:

e Wye (Star) Connection: CTs are connected such that their secondary windings form a star

configuration, suitable for line-to-neutral measurements.

e Delta Connection: Secondary windings are connected in delta to detect phase-to-phase currents

and certain types of faults.

¢ Open-Delta Connection: Used for cost-effective monitoring with two CTs, providing approximate

measurements.

e Summation CTs: Multiple CTs are connected to provide combined current outputs for specific

protection schemes.

Each connection type requires precise ct connection current transformer wiring to ensure correct

current transformation ratios and avoid measurement errors.

Multi-Ratio CTs

Multi-ratio CTs allow for changing the transformation ratio by selecting different taps on the secondary



winding. Wiring such CTs requires careful attention to ensure the correct tap is utilized and that

connections maintain polarity and continuity.

Essential Wiring Practices for CT Installation

Proper wiring of CTs is essential to maintain measurement accuracy, prevent damage, and ensure
personnel safety. The following practices are critical when performing ct connection current transformer

wiring.

Observing Polarity and Phase Alignment

Always connect primary and secondary terminals according to the CT’s polarity markings. Reverse
connections can lead to inaccurate readings and malfunction of protective relays. Phase alignment is

crucial when multiple CTs are interconnected, as in three-phase systems.

Secondary Circuit Wiring and Burden

The CT secondary circuit must never be left open while the primary current is flowing. An open
secondary induces dangerously high voltages that can damage the CT and pose safety hazards. The
secondary should always be connected to a known burden, such as a meter, relay, or a burden

resistor, ensuring the load does not exceed the CT’s rating.

Grounding and Shielding

Proper grounding of the CT secondary circuit minimizes noise and interference, improving
measurement reliability. Typically, the S2 terminal is grounded at one point to prevent circulating
currents and maintain system reference potential. Additionally, shielding the wiring helps prevent

electromagnetic interference in high-voltage environments.

Use of Appropriate Conductors and Terminals

Use cables and terminals rated for the expected voltage and current levels, ensuring secure and

corrosion-resistant connections. Identifying and labeling all wiring clearly facilitates maintenance and



future troubleshooting.

Installation Environment Considerations

Install CTs in locations free from excessive vibration, moisture, and temperature extremes. Adequate

mechanical protection and mounting ensure stable operation and longevity.

Common Issues and Troubleshooting in CT Wiring

Incorrect ct connection current transformer wiring can lead to inaccurate measurements, relay
malfunctions, and even equipment damage. Recognizing common issues helps in prompt diagnosis

and correction.

Open Secondary Circuit

An open CT secondary circuit can cause dangerously high voltages and damage the CT. Symptoms
include erratic meter readings and alarm indications from protective devices. Always verify continuous

secondary connections and proper burden application.

Polarity Reversal

Reversed polarity results in incorrect current readings and improper relay operation. Symptoms may
include unexpected trip signals or failure to trip under fault conditions. Polarity should be checked

using a voltmeter or phase comparison methods.

Incorrect Burden or Overloading

Using a burden that exceeds the CT’s rating causes saturation and measurement errors. This can be
diagnosed by distorted readings or relay malfunctions. Verify that the burden matches CT

specifications and that wiring resistance is minimized.



Loose or Corroded Connections

Poor contacts increase resistance and cause measurement inaccuracies. Regular inspection and

tightening of connections are essential maintenance tasks.

Electromagnetic Interference

Interference can introduce noise and affect sensitive instruments. Proper shielding, grounding, and

routing of CT wiring help mitigate these effects.

Safety Precautions and Best Practices

Safety is paramount when working with ct connection current transformer wiring due to the high
voltages and currents involved. Following established safety protocols protects personnel and
equipment.

Never Leave CT Secondary Open

Always short-circuit or connect the CT secondary before energizing the primary circuit to prevent
hazardous voltages.

Use Proper Personal Protective Equipment (PPE)

Wear insulated gloves, eye protection, and other PPE appropriate for electrical work when handling
CTs and their wiring.

Follow Manufacturer Instructions and Standards

Adhere to CT manufacturer guidelines and electrical standards such as IEEE and IEC for wiring and

installation.

Label and Document Wiring

Maintain clear documentation and labeling of CT wiring to facilitate safe maintenance and future



modifications.

Regular Testing and Maintenance

Conduct periodic tests including polarity checks, insulation resistance, and burden verification to

ensure continued reliable operation.

1. Verify CT polarity markings and wiring before energizing circuits.
2. Ensure CT secondary circuits are never open under load.

3. Apply proper burden and verify CT ratings.

4. Ground CT secondary circuits at a single point.

5. Use appropriate cable types and secure connections.

6. Document wiring details and maintain clear labels.

7. Perform regular testing and maintenance routines.

Frequently Asked Questions

What is the correct way to wire a CT (Current Transformer) for
accurate measurement?

To wire a CT correctly, connect the primary conductor through the CT window or around the primary
winding, then connect the secondary terminals to the measuring instrument or protection device

ensuring polarity is maintained (usually marked as P1 and P2 or S1 and S2). Always keep the



secondary circuit closed during operation to avoid dangerous voltages.

Why is polarity important when wiring a current transformer?

Polarity is important because incorrect wiring can result in inaccurate measurements and can affect the
operation of protective relays. The CT secondary winding has marked terminals (S1 and S2), and
these must be connected consistently to maintain correct phase relationships and ensure proper

functioning of metering and protection equipment.

Can | connect multiple CTs in parallel for current measurement?

No, connecting multiple CTs in parallel is not recommended as it can cause inaccurate readings and
potential damage. Instead, use CTs with appropriate ratings or a CT summation block designed for

paralleling CTs safely.

What precautions should be taken when wiring the secondary of a CT?

Always ensure the CT secondary circuit is never open while the primary current is flowing to prevent
dangerous high voltages. Use short leads, proper insulation, and secure connections. Also, observe
the correct polarity and ensure the burden (load) connected to the CT secondary is within its rated

capacity.

How do | identify the primary and secondary terminals on a CT for
wiring?

Typically, CTs are marked with P1 and P2 for primary terminals and S1 and S2 for secondary
terminals. P1 is the line side of the primary conductor, and S1 is the corresponding secondary
terminal. If markings are unclear, refer to the manufacturer’s datasheet or look for polarity dots or

arrows indicating current flow direction.



Additional Resources

1. Understanding CT Connection: A Comprehensive Guide to Current Transformer Wiring

This book offers an in-depth look at the fundamentals of current transformer (CT) connections and
wiring techniques. It covers different types of CTs, wiring configurations, and practical applications in
electrical systems. The guide is ideal for electrical engineers, technicians, and students who want to

master CT wiring principles.

2. Current Transformer Wiring and Protection Systems

Focusing on the relationship between CT wiring and protection systems, this book explains how proper
wiring is crucial for accurate measurement and system safety. It includes detailed diagrams, wiring
standards, and troubleshooting tips. Readers will gain insights into protecting electrical equipment

using correctly connected CTs.

3. Practical Wiring of Current Transformers for Power Engineers
This practical manual emphasizes the hands-on aspects of CT wiring in power systems. It provides
step-by-step instructions, wiring schematics, and case studies from real-world installations. The book is

designed to help power engineers and field technicians enhance their wiring skills.

4. Advanced Techniques in CT Connection and Current Measurement

Aimed at advanced learners, this book delves into sophisticated CT connection methods and their
impact on accurate current measurement. It discusses complex wiring scenarios, calibration
procedures, and error minimization strategies. Electrical professionals seeking to optimize CT

performance will find this resource valuable.

5. Electrical Wiring Standards for Current Transformer Installation
This title focuses on the standards and regulations governing CT installation and wiring. It reviews
international and national codes, safety practices, and compliance requirements. The book serves as a

reference for engineers and inspectors ensuring that CT wiring meets legal and safety standards.

6. Current Transformer Wiring Diagrams and Circuit Design

Featuring a wide array of wiring diagrams, this book helps readers visualize CT connections within



electrical circuits. It explains how to design circuits incorporating CTs for measurement and protection

purposes. The resource is suitable for students, designers, and technicians involved in circuit design.

7. Troubleshooting Current Transformer Wiring Problems

This troubleshooting guide addresses common wiring issues encountered with current transformers. It
provides diagnostic techniques, fault analysis, and corrective measures to restore proper CT operation.
Electricians and maintenance personnel will benefit from the practical advice and problem-solving

methods presented.

8. Installation and Commissioning of Current Transformers: Wiring Best Practices
Covering the entire process from installation to commissioning, this book highlights best practices in
CT wiring. Topics include site preparation, wiring methods, testing procedures, and documentation.

The book is designed to ensure reliable CT operation and long-term system stability.

9. Current Transformer Wiring for Smart Grid and Modern Electrical Systems
This book explores CT wiring in the context of smart grids and evolving electrical technologies. It
discusses integration with digital meters, communication protocols, and advanced monitoring systems.

Readers interested in modern electrical infrastructure and CT applications will find this book insightful.
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ct connection current transformer wiring: Illustrated Guide to the 1999 National Electrical
Code John E. Traister, 1999 This fully-illustrated guide offers a quick and easy visual reference for
installing electrical systems. Whether you're installing a new system or repairing an old one, you'll
appreciate the simple explanations written by a code expert, and the detailed, intricately-drawn and
labeled diagrams. A real time-saver when it comes to deciphering the current NEC.

ct connection current transformer wiring: Protective Relaying Walter A. Elmore, 2003-09-09
Targeting the latest microprocessor technologies for more sophisticated applications in the field of
power system short circuit detection, this revised and updated source imparts fundamental concepts
and breakthrough science for the isolation of faulty equipment and minimization of damage in power
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system apparatus. The Second Edition clearly describes key procedures, devices, and elements
crucial to the protection and control of power system function and stability. It includes chapters and
expertise from the most knowledgeable experts in the field of protective relaying, and describes
microprocessor techniques and troubleshooting strategies in clear and straightforward language.

ct connection current transformer wiring: Numerical Differential Protection Gerhard
Ziegler, 2012-01-27 Differential protection is a fast and selective method of protection against
short-circuits. It is applied in many variants for electrical machines, trans-formers, busbars, and
electric lines. Initially this book covers the theory and fundamentals of analog and numerical
differential protection. Current transformers are treated in detail including transient behaviour,
impact on protection performance, and practical dimensioning. An extended chapter is dedicated to
signal transmission for line protection, in particular, modern digital communication and GPS timing.
The emphasis is then placed on the different variants of differential protection and their practical
application illustrated by concrete examples. This is completed by recommendations for
commissioning, testing and maintenance. Finally the design and management of modern differential
protection is explained by means of the latest Siemens SIPROTEC relay series. As a textbook and
standard work in one, this book covers all topics, which have to be paid attention to for planning,
designing, configuring and applying differential protection systems. The book is aimed at students
and engineers who wish to familiarise themselves with the subject of differential protection, as well
as the experienced user entering the area of numerical differential protection. Furthermore, it
serves as a reference guide for solving application problems. For the new edition all contents have
been revised, extended and updated to the latest state-of-the-art of protective relaying.

ct connection current transformer wiring: Disturbance Analysis for Power Systems
Mohamed A. Ibrahim, 2011-10-25 More than ninety case studies shed new light on power system
phenomena and power system disturbances Based on the author's four decades of experience, this
book enables readers to implement systems in order to monitor and perform comprehensive
analyses of power system disturbances. Most importantly, readers will discover the latest strategies
and techniques needed to detect and resolve problems that could lead to blackouts to ensure the
smooth operation and reliability of any power system. Logically organized, Disturbance Analysis for
Power Systems begins with an introduction to the power system disturbance analysis function and
its implementation. The book then guides readers through the causes and modes of clearing of phase
and ground faults occurring within power systems as well as power system phenomena and their
impact on relay system performance. The next series of chapters presents more than ninety actual
case studies that demonstrate how protection systems have performed in detecting and isolating
power system disturbances in: Generators Transformers Overhead transmission lines Cable
transmission line feeders Circuit breaker failures Throughout these case studies, actual digital fault
recording (DFR) records, oscillograms, and numerical relay fault records are presented and analyzed
to demonstrate why power system disturbances happen and how the sequence of events are
deduced. The final chapter of the book is dedicated to practice problems, encouraging readers to
apply what they've learned to perform their own system disturbance analyses. This book makes it
possible for engineers, technicians, and power system operators to perform expert power system
disturbance analyses using the latest tested and proven methods. Moreover, the book's many cases
studies and practice problems make it ideal for students studying power systems.

ct connection current transformer wiring: Codes and Standards Enhancement-Quality
Demonstration Program Nicole Graeber, Cori Jackson, Michael Siminovitch, California Lighting
Technology Center, 2019
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ct connection current transformer wiring: Practical Power System and Protective Relays
Commissioning Omar Salah Elsayed Atwa, 2019-05-10 Practical Power System and Protective Relays
Commissioning is a unique collection of the most important developments in the field of power
system setup. It includes simple explanations and cost affordable models for operating engineers.
The book explains the theory of power system components in a simple, clear method that also shows



how to apply different commissioning tests for different protective relays. The book discusses
scheduling for substation commissioning and how to manage available resources to efficiently
complete projects on budget and with optimal use of resources. - Explains the theory of power
system components and how to set the different types of relays - Discusses the time schedule for
substation commissioning and how to manage available resources and cost implications - Details
worked examples and illustrates best practices

ct connection current transformer wiring: Wiring Regulations in Brief Ray Tricker,
2020-11-29 This newly updated edition of Wiring Regulations in Brief provides a user-friendly guide
to the newest amendments to BS 7671 and the IET Wiring Regulations. Topic-based chapters link
areas of working practice - such as earthing, cables, installations, testing and inspection, and special
locations - with the specifics of the Regulations themselves. This allows quick and easy identification
of the official requirements relating to the situation in front of you. The requirements of the
regulations, and of related standards, are presented in an informal, easy-to-read style to remove
confusion. Packed with useful hints and tips, and highlighting the most important or mandatory
requirements, this book is a concise reference on all aspects of the eighteenth edition of the IET
Wiring Regulations. This handy guide provides an on-the-job reference source for electricians,
designers, service engineers, inspectors, builders, and students.

ct connection current transformer wiring: Hawkins Electrical Guide Number Eight,
Questions, Answers and Illustrations Hawkins and Staff, 2020-08-03 Reproduction of the
original: Hawkins Electrical Guide Number Eight, Questions, Answers and Illustrations by Hawkins
and Staff

ct connection current transformer wiring: Power, 1929

ct connection current transformer wiring: Industrial Power Systems Shoaib Khan, Sheeba
Khan, Ghariani Ahmed, 2018-10-03 The modernization of industrial power systems has been stifled
by industry's acceptance of extremely outdated practices. Industry is hesitant to depart from power
system design practices influenced by the economic concerns and technology of the post World War
IT period. In order to break free of outdated techniques and ensure product quality and continuity of
operations, engineers must apply novel techniques to plan, design, and implement electrical power
systems. Based on the author's 40 years of experience in Industry, Industrial Power Systems
illustrates the importance of reliable power systems and provides engineers the tools to plan, design,
and implement one. Using materials from IEEE courses developed for practicing engineers, the book
covers relevant engineering features and modern design procedures, including power system
studies, grounding, instrument transformers, and medium-voltage motors. The author provides a
number of practical tables, including IEEE and European standards, and design principles for
industrial applications. Long overdue, Industrial Power Systems provides power engineers with a
blueprint for designing electrical systems that will provide continuously available electric power at
the quality and quantity needed to maintain operations and standards of production.

ct connection current transformer wiring: Electrical Engineering, 1922

ct connection current transformer wiring: Transactions of the American Institute of
Electrical Engineers American Institute of Electrical Engineers, 1922 List of members in v. 7-15,
17, 19-20.

ct connection current transformer wiring: Transactions of the American Institute of
Electrical Engineers , 1922

ct connection current transformer wiring: Bulletin , 1914

ct connection current transformer wiring: The Proceedings of the 18th Annual Conference
of China Electrotechnical Society Qingxin Yang, Zewen Li, An Luo, 2024-03-06 This book gathers
outstanding papers presented at the 18th Annual Conference of China Electrotechnical Society,
organized by China Electrotechnical Society (CES), held in Nanchang, China, from September 15 to
17, 2023. It covers topics such as electrical technology, power systems, electromagnetic emission
technology, and electrical equipment. It introduces the innovative solutions that combine ideas from
multiple disciplines. The book is very much helpful and useful for the researchers, engineers,




practitioners, research students, and interested readers.

ct connection current transformer wiring: New Energy and Future Energy Systems G.L.
Kyriakopoulos, 2022-12-02 With energy prices at an all-time high worldwide and the climate crisis
making the need to replace fossil fuels an increasingly urgent issue, the development of new energy
systems for the future has never been more important. This book presents the proceedings of
NEFES 2022, the 7th International Conference on New Energy and Future Energy Systems,
originally scheduled to take place in Nanjing from 25 to 28 October 2022, but ultimately held as a
fully virtual event as a result of ongoing pandemic restrictions. The NEFES conferences are
dedicated to promoting scientific interchange among researchers, developers, engineers, students,
and practitioners from around the world, providing participants with an opportunity to share their
latest achievements and discuss the possible challenges of new energy and future energy systems. A
total of 170 submissions were received for the conference, of which 34 papers were ultimately
selected for presentation and publication after careful review and checking for plagiarism by means
of the iThenticate tool. Topics addressed at NEFES 2022 included all aspects of energy, including
solar and wind energy, smart grids, power transmission and distribution, electric vehicles, biomass,
biofuels, bioenergy, new energy materials, energy-saving materials, energy storage materials and
technology, energy and nanotechnology, hybrid energy systems, advanced energy technologies,
energy generation and conversion, clean coal technology, renewable technology, fuel cells,
hydro-energy, and geothermal energy. Providing a current overview of the latest developments in
many energy technologies, the book will be of interest to all those working in the field.

ct connection current transformer wiring: Control and Dynamic Systems V44: Analysis
and Control System Techniques for Electric Power Systems Part 4 of 4 C.T. Leonides,
2012-12-02 Analysis and Control System Techniques for Electric Power Systems, Part 4 is the fourth
volume of a four volume sequence in this series devoted to the significant theme of Analysis and
Control Techniques for Electric Power Systems. The broad topics involved include transmission line
and transformer modeling. Since the issues in these two fields are rather well in hand, although
advances continue to be made, this four volume sequence will focus on advances in areas including
power flow analysis, economic operation of power systems, generator modeling, power system
stability, voltage and power control techniques, and system protection, among others. This book
comprises seven chapters, with the first focusing on computer relaying in power systems.
Succeeding chapters then discuss advanced control techniques for high performance electric drives;
high voltage outdoor insulation technology; and power system generation expansion planning using
the maximum principle and analytical production cost model. Other chapters cover development of
expert systems and their learning capability for power system applications; advances in fast power
flow algorithms; and power systems state estimation based on least absolute value (LAV). This book
will be of interest to practitioners in the fields of electrical and computer engineering.

ct connection current transformer wiring: Protection of Electricity Distribution Networks,
2nd Edition Juan M. Gers, Edward J. Holmes, 2004 Written by two practicing electrical engineers,
this second edition of the bestselling Protection of Electricity Distribution Networks offers both
practical and theoretical coverage of the technologies, from the classical electromechanical relays to
the new numerical types, which protect equipment on networks and in electrical plants. A properly
coordinated protection system is vital to ensure that an electricity distribution network can operate
within preset requirements for safety for individual items of equipment, staff and public, and the
network overall. Suitable and reliable equipment should be installed on all circuits and electrical
equipment and to do this, protective relays are used to initiate the isolation of faulted sections of a
network in order to maintain supplies elsewhere on the system. This then leads to an improved
electricity service with better continuity and quality of supply.

ct connection current transformer wiring: Electric Distribution Systems Abdelhay A. Sallam,
Om P. Malik, 2018-10-22 A comprehensive review of the theory and practice for designing,
operating, and optimizing electric distribution systems, revised and updated Now in its second
edition, Electric Distribution Systems has been revised and updated and continues to provide a



two-tiered approach for designing, installing, and managing effective and efficient electric
distribution systems. With an emphasis on both the practical and theoretical approaches, the text is
a guide to the underlying theory and concepts and provides a resource for applying that knowledge
to problem solving. The authors—noted experts in the field—explain the analytical tools and
techniques essential for designing and operating electric distribution systems. In addition, the
authors reinforce the theories and practical information presented with real-world examples as well
as hundreds of clear illustrations and photos. This essential resource contains the information
needed to design electric distribution systems that meet the requirements of specific loads, cities,
and zones. The authors also show how to recognize and quickly respond to problems that may occur
during system operations, as well as revealing how to improve the performance of electric
distribution systems with effective system automation and monitoring. This updated edition:
Contains new information about recent developments in the field particularly in regard to renewable
energy generation ¢ Clarifies the perspective of various aspects relating to protection schemes and
accompanying equipment ¢ Includes illustrative descriptions of a variety of distributed energy
sources and their integration with distribution systems ¢ Explains the intermittent nature of
renewable energy sources, various types of energy storage systems and the role they play to
improve power quality, stability, and reliability Written for engineers in electric utilities, regulators,
and consultants working with electric distribution systems planning and projects, the second edition
of Electric Distribution Systems offers an updated text to both the theoretical underpinnings and
practical applications of electrical distribution systems.
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Related to ct connection current transformer wiring

Current Transformer Disconnect Terminal Blocks (Electronic Designl1y) WAGO Corporation's
new TOPJOB®S current transformer disconnect terminal blocks simplify current transformer
testing, as well as increase safety, within power monitoring applications. WAGO

Current Transformer Disconnect Terminal Blocks (Electronic Designl1y) WAGO Corporation's
new TOPJOB®S current transformer disconnect terminal blocks simplify current transformer
testing, as well as increase safety, within power monitoring applications. WAGO
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