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| EEE Standards documents are developed within the Technical Committees of the3BEiEties and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serveilycdurttawithout
compensation. They are not necessarily members of the Institute.ahidarsts developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as thdmsantigide of IEEE that have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE &fadwkss not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and sereidds teéascope of the IEEE
Standard. Furthermore, the viewpoint expressed at the time gasfais approved and issued is subject to change
brought about through developments in the state of the art and comments receivecfsoof thee standard. Every
IEEE Standard is subjected to review at least every five years for revision onraiffir. When a document is more
than five years old and has not been reaffirmed, it is reasonable to concluile ¢batents, although still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to d#tatritieg have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested pantyleeg of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of textwitigether
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portitasdefds as they relate to
specific applications. When the need for interpretations is brought to the attention othEH#EStitute will initiate
action to prepare appropriate responses. Since IEEE Standards representsusafsall concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balaasts. iRbr this reason
IEEE and the members of its technical committees are not able to providgan response to interpretation requests
except in those cases where the matter has previously received éomsideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of Electrical and Elsdfogiiceers without regard o
whether their adoption may involve patents on articles, materials, or pracggshsadoption does not assume
any liability to any patent owner, nor does it assume any obligation whatever to partiesgattapstandard
documents.
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Foreword

(This foreword is not a part of IEEE C57.113-1991, IEEE Guide for Partial Dischargeufdiesst in Liquid-Filled Power
Transformers and Shunt Reactors.)

As a long-term trend beginning in the 1950's, the combination of lower insulation levels and yégdm@r wltages
brought about increased interest in the detection and measurement of partial distthatgevahin the insulation
structure of a transformer. As the name implies, a partial discharge ig#kelbwn of a small section of the insulation
path and is undesirable because of deterioration of the insulation and formation of gesythatumulate at a critical
stress area. In general, electrical measurements of partisddjedrctivity should be made on the basis of the resultant
momentary change in the voltage at the terminals of the transforodr.change may be expressed as a voltage
change or, by suitable calibration, as an apparent charge. An appargstisttiaat charge in coulombs that, if injected
between terminals, would cause the same voltage change as that resultittiefpartial discharge.

The initial efforts at measuring partial discharge levels, particularly in régadceptance criteria between the user
and the manufacturer, utilized NEMA 107-1940, which provided radio influence voltage (RIV) readingsowoftscr
(uV) on a quasi-peak basis at or near 1.0 MHz. Later, this approach was moglifisithdp the bushing tap instead of
a separate coupling capacitor and eventually was included as the standard method afgmeasiat discharges in
transformers in IEEE C57.12.90-1980.

Meanwhile, however, the industry has recognized that measuring partial dischargessinftapparent charge has
many advantages over the RIV approach. Two advantages atee (t)fferences in internal capacitance between
transformers are compensated by the calibration procedure, thus the measured level is ehprelates to the true
level of the partial discharge, and (2) a generally lower specified measuring frequency providssdtietriation of
partial discharge located deep within the transformer insulatioatste.

The problems that have delayed a change to apparent charge measurenmeinidussrg standard have been that (1)
the RIV approach has had the advantage of being based on a recogniesthblished circuit, and (2) the industry
has gained a great deal of experience with the circuit including appropriefgate levels. To take advantage of the
apparent charge approach required first that a standard circuit be developed. This was ungehakersk Force for
the Measurement of Apparent Charge within the IEEE Transfer@emmittee. This document is the result of that
effort. Apparent charge measurements may be made on a wide-band or narrow-bgndshasik systems are
recognized and widely used. Without giving preference to one or the other, it is the object of this documeriibéo des
the wide-band method. General principles of partial discharge measurements incladiag ¢iv-band method are
covered in IEC 270 (1981), IEC 76-3 (1980), and IEEE Std 454-1973. The Task Force that prepatecliment
hopes and expects that users and manufacturers of transformers will make appagnteasurements on new
transformers so that an adequate base of experience can be developedhandhe apparent charge method will
eventually become the standard method of measuring partial discharge within transfatmeidocument was
developed by the Task Force for the Measurement of Apparent Charge and the Working Group on RhdigeDis
Tests in Transformers of the IEEE Transformers Committee.

Documents

Documentiﬁharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 18:28:21 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.113-1991


http://www.avadocuments.com/doc/ieee-c57-113-1991
http://www.avadocuments.com/doc/ieee-c57-113-1991
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When the |IEEE Standards Board approved this standard on December 5, 1991, ifbléaing membership:
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IEEE Guide for Partial Discharge
Measurement in Liquid-Filled Power
Transformers and Shunt Reactors

1. Scope

This test procedure applies to the detection and measurement by the wide-band apparentethadyef partial
discharges occurring in liquid-filled power transformers and shunt reactors during dietstly, where applicable.

2. Purpose

Partial discharge measurements in transformers and shunt reactors may lgrdferabade on the basis of
measurement of the apparent charge. Relevant measuring systerassifie¢las narrow-band or wide-band systems.
Both systems are recognized and widely used. Without giving preference to one or thi istitee object of this
document to describe the wide-band method. General principles of partial dischasygemesats, including the
narrow-band method, are covered in IEEE Std 454-1973 IET 270 (1981) [2], and IEC 76-3 (1980) [1].

3. References

The following publications shall be used in conjunction with this standard. Whetatiaards referred to in this guide
are superseded by an approved revision, the latest revision shall apply.

[1] IEC 76-3 (1980), Power transformers; Part 3: Insulation levels and dielectrié tests.

[2] IEC 270 (1981), Partial discharge measurements.

1The numbers in brackets correspond to those of the references in Section 3

2IEC publications are available from IEC Sales Department, Case PostaRrii8lde Varembé, CH 1211, Genéve 20, Switzerlansts. IEC
publications are also available in the United States from the Sales Departmenicah National Standards Institute, 11 Wid Street, 13th
Floor, New York, NY 10036, USA.
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