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Abstract: Power-line carrier (PLC) line-tuning equipment connected between the coupling 
capacitors and PLC transmitter/receiver terminals operating in the frequency range of 30 kHz to 
500 kHz over power transmission lines and cables or to similar line-tuning equipment in a carrier 
bypass are addressed in this standard. PLC line-tuning equipment includes assemblies and 
components: tuning inductor, impedance matching transformer, balancing transformer, tuning 
capacitor, inductance-capacitance (LC) tuning unit, hybrid, filter, protective unit, interconnecting 
cables, and enclosure. This standard includes the protective devices that facilitate the safe 
operation and maintenance of the line-tuning components under normal and usual operating 
conditions. This standard will develop technical definitions, performance ratings, testing methods, 
and manufacturing requirements for the included line-tuning equipment. 
Keywords: hybrid, IEEE C93.4™, line tuners, PLC, power-line carrier, protective device 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

 
Copyright © 2013 IEEE. All rights reserved. 

ivCurre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://standards.ieee.org/index.html
http://standards.ieee.org/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
https://www.stdhive.com/standards/ieee-c934-2012-pdf/


 

 
Copyright © 2013 IEEE. All rights reserved. 

v
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Introduction 

This introduction is not part of IEEE Std C93.4-2012, IEEE Standard for Power-Line Carrier Line-Tuning Equipment 
(30 kHz to 500 kHz) Associated with Power Transmission Lines. 

This standard was last published in 1984. It was approved on August 7, 1984, by the American National 
Standards Institute, Inc. (ANSI) and published by them. At that time the Secretariat was the National 
Electrical Manufacturers Association (NEMA). The copyrights for all the ANSI C93 standards were 
transferred to the IEEE on January 20, 2004. The C93™ standards consist of the following four standards: 

ANSI/NEMA C93.1-1999, American National Standard Requirements for Power-Line Carrier Coupling 
Capacitors and Coupling Capacitor Voltage Transformers (CCVT). 

ANSI/NEMA C93.3-1995, American National Standard Requirements for Power-Line Carrier Line Traps. 

ANSI C93.4-1984, American National Standard for Power-Line Carrier Line-Tuning Equipment (30 kHz 
to 500 kHz) Associated With Power Transmission Lines (now this standard, IEEE Std C93.4-2012). 

ANSI/NEMA C93.5-1997, American National Standard Requirements for Single Function Power-Line 
Carrier Transmitter/Receiver Equipment 

IEEE placed the responsibility for maintaining these standards with the Power System Communications 
Committee (PSCC). In turn the PSCC assigned the responsibility to the Power Line Carrier (PLC) 
Subcommittee.  

This standard has been almost completely rewritten from the version last published in 1984. As well as 
rewriting the requirements for PLC line-tuning equipment, the requirements for auxiliary equipment, such 
as hybrids and filters, for combining multiple transmitters and receivers so that they can communicate over 
one coaxial cable, have been added. 

 

 

This standard is dedicated to Mr. Edo Derencinovic, posthumously, as he was an expert in the field of 
power-line carrier and contributed significantly to the information in this document. 
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IEEE Standard for Power-Line Carrier 
Line-Tuning Equipment (30 kHz to  
500 kHz) Associated with Power 
Transmission Lines 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This standard applies to power-line carrier (PLC) line-tuning equipment connected between the coupling 
capacitors and PLC transmitter/receiver terminals operating in the frequency range of 30 kHz to 500 kHz 
over power transmission lines and cables or to similar line-tuning equipment in a carrier bypass. PLC line-
tuning equipment includes assemblies and components: tuning inductor, impedance matching transformer, 
balancing transformer, tuning capacitor, inductance-capacitance (LC) tuning unit, hybrid, filter, protective 
unit, interconnecting cables, and enclosure. This standard includes the protective devices that facilitate the 
safe operation and maintenance of the line-tuning components under normal and usual operating 
conditions. This standard will develop technical definitions, performance ratings, testing methods, and 
manufacturing requirements for the included line-tuning equipment. 
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