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Abstract: Application of dissolved gas analysis (DGA) techniques on oil-immersed transformers
and reactors applied during factory temperature rise tests is addressed in this guide. It contains
recommended procedures for sampling, recommended actions based on interpretation of results,
and a bibliography of related literature.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the heading
“Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the
Use of IEEE Standards Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-nse,
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Star dar s
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards throug.. a
consensus development process, approved by the American National Standards Institute (“ANSI”),
which brings together volunteers representing varied viewpoints and interests to achieve the ,"ial | roruct.
Volunteers are not necessarily members of the Institute and participate without compensation ti >m IEEE.
While IEEE administers the process and establishes rules to promote fairness in the consen. us development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the =fi rmation or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material ¢~ ntaiw ed in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included i1, *iis or any other document
relating to the standard, including, but not limited to, the warranties of: mei chantability; fitness for a particular
purpose; non-infringement; and quality, accuracy, effectiveness, curren. 7, or completeness of material. In
addition, IEEE disclaims any and all conditions relating to: results; and -vorkmanlike effort. IEEE standards
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existe'ice of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, mar..»*; or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through dcvelogments in the state of the art and comments received
from users of the standard.

In publishing and making its stanaards ~vai able, IEEE is not suggesting or rendering professional or
other services for, or on behalf of, ari 7 pc'son or entity nor is IEEE undertaking to perform any duty owed by
any other person or entity to anoer. .\ny person utilizing any IEEE Standards document, should rely upon
his or her own independent jr.dg aent in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advic> 0.1 ce mpetent professional in determining the appropriateness of a given IEEE
standard.

IN NO EVENT SitiALi IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXZMPLAR L, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREM NT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROF-
ITS; OR BJSIITESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, VVHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTER WISE)ARISINGINANY WAY OUTOF THEPUBLICATION, USEOF, ORRELIANCEUPONANY
S TAND: RD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND REGARDLESS OF
WHLETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE should be considered the approved
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, >t
educational courses, an individual presenting information on IEEE standards shall make it clear that his o. her
views should be considered the personal views of that individual rather than the formal position of IEEL

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interc:ted p. ty, regardless
of membership affiliation with IEEE. However, IEEE does not provide consultin,; int..rma.ion or advice
pertaining to IEEE Standards documents. Suggestions for changes in docun=nis -hou.d be in the form of a
proposed change of text, together with appropriate supporting comments. Sinc. IE} E standards represent a
consensus of concerned interests, it is important that any responses to cornments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the 1. =1 ~hers of its societies and Standards
Coordinating Committees are not able to provide an instant respciise to *omments or questions except in
those cases where the matter has previously been addressed. For th. sar.e reason, IEEE does not respond to
interpretation requests. Any person who would like to particip.te 1. revisions to an IEEE standard is welcome
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, [EEE-SA Standards coerd
445 Hoes Lane
Piscataway, NJ 08254 1184

Laws and regulations

Users of IEEE Standards. socumeuts should consult all applicable laws and regulations. Compliance with
the provisions of any TEE\" Standards document does not imply compliance to any applicable regulatory
requirements. Impleient s of the standard are responsible for observing or referring to the applicable
regulatory requiremeni. ' EE does not, by the publication of its standards, intend to urge action that is not in
compliance wi.u ~oplicabie laws, and these documents may not be construed as doing so.

Copyrighws

I EE a1« t and approved standards are copyrighted by IEEE under US and international copyright laws. They
are 1.ade available by IEEE and are adopted for a wide variety of both public and private uses. These include
bo.n use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy
portions of any individual standard for company or organizational internal use or individual, non-commercial
use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy por-
tions of any individual standard for educational classroom use can also be obtained through the Copyright
Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any . 'me
by the issuance of new editions or may be amended from time to time through the issuance of amendi. ents;
corrigenda, or errata. An official IEEE document at any point in time consists of the current citica of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is m== ti an 10 years old
and has not undergone a revision process, it is reasonable to conclude that its contents, «'thoug still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to ¢ ~teruine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition aid w 1ether it has been amended through
the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Wev - v« http://ieeexplore.ieee.org/xpl/
standards.jsp or contact IEEE at the address listed previously. For more in.formation about the IEEE SA or
IEEE’s standards development process, visit the IEEE-SA W=bsi = a1 ~tt;,://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be access>d on the IEEE-SA Website at the following URL: http://
standards.ieee.org/findstds/errata/index.html. Ut <= e ve encouraged to check this URL for errata periodically.

Patents

Attention is called to the possibii..;7 ti at implementation of this standard may require use of subject matter
covered by patent rights. By puabl.cation of this standard, no position is taken by the IEEE with respect to the
existence or validity of an, pa ~n*rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assuran. = via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http://stanc ards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter “=-willing or unwilling to grant licenses under patent rights without compensation or
under reasonabic rates, wiui reasonable terms and conditions that are demonstrably free of any unfair discrim-
ination tG app. cants desiring to obtain such licenses.

Essent al Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
sespons.ble for identifying Essential Patent Claims for which a license may be required, for conducting
inguries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
onditions 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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Introduction

This introduction is not part of IEEE Std C57.130™-2015, IEEE Guide for the Use of Dissolved Gas Analysis Applied
to Factory Temperature Rise Tests for the Evaluation of Mineral Oil-Immersed Transformers and Reactors.

The evaluation of gases generated in oil-immersed transformers and reactors during factory temperature rise
tests is a useful method of detecting thermal problems. These thermal problems may be due to abnormal
leakage flux heating in the windings and leads, the magnetic circuit, or in structural elements. They may
also be caused by inadequate heat dissipation or poor oil circulation within the core or windings, imperfect
connections or contacts, excessive paper insulation, or clogged or inadequate cooling ducts.

This guide was written with the understanding that, as additional experience is gained; periodic reviews
will be made to ensure that recommendations in this guide continue to be based on the most up-t- da'e
information. The factory temperature rise test (formerly known as the heat run test) is perforraed n ac.or-
dance with IEEE Std C57.12.90™ to determine whether the temperature rises of the windings, v.". and other
components meet design values. When testing power transformers, it is normally performed by .he short
circuit method; therefore, the losses and corresponding heating produced by core flux are 11inimal and the
superposition of core and leakage flux during actual loading are not accurately represeri ~d by s test. On the
other hand, during much of this test, a transformer is operated at higher-than-rated ~urrc 2t te simulate core
losses. During factory temperature rise tests, only the more serious design or muuc faciuiing defects become
apparent and less severe conditions, which could lead to future problems in serv. e, ¢ .n escape detection.

This document is, in general, an advisory document that provides gu’d'nce on the subject of DGA as it
applies to the factory temperature rise test. The ultimate decision on (e evc'uation of acceptable levels of gas
generated during the temperature rise test should be made by the use :anc manufacturer at the time of contract
negotiation. This could include for instance reports of the factory DGA test data to be provided to the user
upon request.
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IEEE Guide for the Use of Dissolved Gas
Analysis Applied to Factory Temperature
Rise Tests for the Evaluation of Mineral
Oil-immersed Transformers and Reactors

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, 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 document provides guidance in the application of dissolved gas analysis (DGA) to transformers and
reactors subjected to factory temperature rise tests. This document consists of evaluation procedures and
guidelines for acceptable levels of gases generated in conventional mineral oil-filled transformers and reactors
during factory temperature rise tests.

1.2 Purpose

The Purpose of this Guide is to provide guidance in the application of dissolved gas analysis (DGA) to
transformers and reactors subjected to factory temperature rise tests. This document consists of
evaluation procedures and guidelines for acceptable levels of gases generated in conventional mineral-oil-filled
transformers and reactors during factory temperature rise tests.
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