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Abstract: The electrical, mechanical, and physical requirements of oil-immersed and dry-type air-
core smoothing reactors for high-voltage direct current (HVDC) applications are specified. Test 
code is defined and appropriate technical background information is presented or identified. 
Keywords: construction, dry-type air-core, HVDC, oil-immersed, rating, smoothing reactors, test 
code application 
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Introduction 

This introduction is not part of IEEE Std 1277-2010, IEEE Standard General Requirements and Test Code for Dry-
Type and Oil-Immersed Smoothing Reactors for DC Power Transmission. 

In 1986 the Transformers Committee of the Institute of Electrical and Electronic Engineers created the 
HVDC Converter Transformers and Smoothing Reactors Subcommittee. This committee developed from 
the working group that prepared paper 85 SM 375-1, “Recommended Dielectric Tests and Test Procedures 
for Converter Transformers and Smoothing Reactors.” Although smoothing reactors for HVDC application 
have been built and operated for over 30 years, prior to IEEE Std 1277 there were only a limited number of 
papers, guides, and standards available that presented suggested dielectric tests for the HVDC equipment 
(see Annex G of this standard for a list of some of the most relevant documents). The IEC reactor standard 
IEC 60076-6:2007 [B9] also covers smoothing reactors in a specific clause; focus is not, however, 
application-specific.a With the increased activity in HVDC transmission, there was a significant need for a 
standard specifically covering the requirements and testing of smoothing reactors for HVDC applications, 
and the first responsibility of the new subcommittee was to create proposed standards for converter 
transformers and smoothing reactors for HVDC application. Two separate standards were developed—one 
for oil-filled converter transformers and one for both dry-type and oil-filled smoothing reactors. 
IEEE Std 1277 was originally released in 2000 as “trial use” and, approximately two years later in 2002, 
was granted “full use” status.  

Significant accomplishments of IEEE Std 1277-2000 included:  

a) Establishment of dielectric tests on HVDC equipment. In addition to the polarity reversal and 1 h dc 
tests recommended by previous papers, a special 1 h ac-applied voltage test was included for oil-
filled smoothing reactors to demonstrate insulation integrity for service conditions.  

b) A consistent test methodology was developed for both oil-immersed and dry-type air-core 
smoothing reactors that reflects both in-service operating stresses as well as current test equipment 
capability.  

The purpose of this current revision is the same as the original document, which is to define requirements 
and test code for dry-type and oil-immersed smoothing reactors for HVDC application. Although 
requirements are usually construction independent, test code is not, and the revision of the standard will 
continue to reflect this characteristic. This revision is required to upgrade test code, design considerations 
and application information based on feedback from manufacturers and “end users”—dry-type or oil-
immersed specific when required. Test code methodology has been modified to reflect current technology. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard 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.  

                                                 
a The numbers in brackets correspond to those of the bibliography in Annex G.  
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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 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 Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata 

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

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

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 with respect to the existence 
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity 
or scope of Patents Claims or determining whether any licensing terms or conditions provided in 
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable 
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any 
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further 
information may be obtained from the IEEE Standards Association. 
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IEEE Standard General Requirements 
and Test Code for Dry-Type and  
Oil-Immersed Smoothing Reactors 
for DC Power Transmission 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection. Implementers of the standard are responsible for determining appropriate 
safety, security, environmental, and health practices or regulatory requirements. 

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. Scope 

The scope of this standard is the definition and specification of the requirements and test code for dry-type 
and oil-immersed smoothing reactors for high-voltage direct current (HVDC) power transmission. This 
standard only applies to smoothing reactors for dc transmission. It does not apply to other smoothing 
reactors such as reactors for power converters for variable speed drives, etc.  

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

ANSI C68.3-1976, American National Standard Recommended Practice for the Detection and 
Measurement of Partial Discharges (Corona) During Dielectric Tests.1 

ANSI S1.4-1983, American National Standard Specification for Sound Level Meters. 
                                                 
1 ANSI publications are available from the Customer Service Department, American National Standards Institute, 25 W. 43rd Street, 
4th Floor, New York, NY 10036, USA (http://www.ansi.org/).  

1 
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