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Abstract: This standard sets forth the requirements for power transformer application. This 
standard is intended to be used as a basis for performance, interchangeability, and safety of the 
equipment covered and to assist in the proper selection of such equipment. This document is a 
product standard that covers certain electrical, dimensional, and mechanical characteristics of 
50 Hz and 60 Hz, liquid-immersed power transformers and autotransformers. Such power 
transformers may be remotely or integrally associated with either primary switchgear or 
substations, or both, for step-down or step-up purposes and base rated as follows: 833 kVA and 
above single-phase, 750 kVA and above three-phase. This standard applies to all liquid-
immersed power transformers and autotransformers that do not belong to the following types of 
apparatus: instrument transformers, step voltage and induction voltage regulators, arc-furnace 
transformers, rectifier transformers, specialty transformers, grounding transformers, mobile 
transformers, and mine transformers 
Keywords: autotransformer, dimensional characteristics, electrical characteristics, load tap 
changer, mechanical characteristics, power transformer, single-phase, three-phase 
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Introduction 

This introduction is not part of IEEE Std C57.12.10-2010, IEEE Standard Requirements for Liquid-Immersed Power 
Transformers. 

This standard was prepared by the Revision of C57.12.10 Working Group of the Power Transformers 
Subcommittee of the Transformers Committee of the IEEE Power and Energy Society. The purpose of this 
standard is to cover the dimensional, electrical, and mechanical characteristics for liquid-immersed power 
transformers and autotransformers. 

This standard is a revision of ANSI C57.12.10-1997, American National Standard for Transformers—
230 kV and Below 833/958 through 8333/10 417 kVA, Single-Phase, and 750/862 through 
60 000/80 000/100 000 kVA, Three-Phase Without Load Tap Changing; and 3750/4687 through 
60 000/80 000/100 000 kVA with Load Tap Changing—Safety Requirements.  

The focus of this revision was to expand the scope of the standard and to include the requirements for 
power transformers and autotransformers with high voltage up to 765 kV and with no limit on the 
megavoltampere rating.  

This revised standard includes the following significant changes: 

⎯ The title was changed. 

⎯ The scope was expanded to include autotransformers, increase the upper voltage limit to 765 kV, 
and remove the maximum megavoltampere limit. 

⎯ Distribution substation transformers, as defined in IEEE Std C57.12.36™ [B1],a were excluded from 
this standard. 

⎯ Most of the clauses were revised, rewritten, or rearranged. 

⎯ Significant changes were made in the load tap changer (LTC) section. Additional requirements for 
transformer paralleling operation were added. 

⎯ An informative annex on LTC considerations was added. 

This standard is a voluntary consensus standard. Its use may become mandatory only when required by a 
duly constituted legal authority or when specified in a contractual relationship. To meet specialized needs 
and to allow innovation, specific changes are permissible when mutually determined by the user and the 
producer, provided that such changes do not violate existing laws and are considered technically adequate 
for the function intended. 

When this standard is used on a mandatory basis, the words shall and must indicate mandatory 
requirements; the words should or may refer to matters that are recommended or permissive, but not 
mandatory. 

                                                 
a The numbers in brackets correspond to the numbers in the bibliography in Annex B. 
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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.  

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 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 18:55:29 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.10-2010

http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/reading/ieee/updates/errata/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://standards.ieee.org/reading/ieee/interp/index.html
http://www.avadocuments.com/doc/ieee-c57-12-10-2010
http://www.avadocuments.com/doc/ieee-c57-12-10-2010


 

vi 
Copyright © 2011 IEEE. All rights reserved. 

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 nondiscriminatory. 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. 

Participants 
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IEEE Standard Requirements for Liquid-Immersed Power Transformers 

 

American National Standard for Transformers— 

 

230 kV and Below 

833/958 through 8333/10 417 kVA, Single-Phase, 

and 750/862 through 60 000/80 000/100 000 kVA,  

Three-Phase without Load Tap Changing; 

 

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. 
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1. Overview 

 

1.1 Introduction and Scope 

 

1.1  Introduction 

 

This voluntary consensus standard is intended for use sets forth the requirements for power 

transformer application. This standard is intended to be used as a basis for performance, 

interchangeability, and safety of the equipment covered and to assist in the proper selection of such 

equipment. 

 

 

1.2 Scope 

 

This document is a product standard that covers certain electrical, dimensional, and mechanical 

characteristics and takes into consideration certain safety features of 60-Hz, two-windingof 50 Hz 

and 60 Hz, liquid-immersed power transformers rated as follows, and usedand autotransformers. 

Such power transformers may be remotely or integrally associated with either primary 

switchgear or substations, or both, for step-down or step-up purposes and base rated as follows: 

833 kVA and above single-phase, 750 kVA and above three-phase. 

 

This standard applies to all liquid-immersed power transformers and autotransformers that do not 

belong to the following types of apparatus: 

 

a)  Instrument transformers 

 

b)  Step voltage and induction voltage regulators 

 

c)  Arc-furnace transformers 
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d)  Rectifier transformers 

 

e)  Specialty transformers 

 

f)  Grounding transformers 

 

g)  Mobile transformers 

 

h)  Mine transformers 

 

a)  833/958 through 8333/10 417 kVA, single-phase; 750/862 through 10 000/12 500 kVA, three 

phase; high voltage, 2400 through 138 000 volts; low-voltage, 480 through 36 230 volts—

without load tap changing; 

 

NOTE—A subgroup of the above group is also identified as three-phase transformers 750-2500 

kVA, with distribution BIL characteristics. 

 

b)  12 000/16 000/20 000 through 60 000/80 000/100 000 kVA, three-phase; high voltage, 23 000 

through 230 000 volts; low voltage, 4800 through 36 230 volts—without load tap changing; 

 

c)  3750/4687 through 10 000/12 500 kVA, three-phase; high voltage, 6900 through 138 000; low 

voltage, 2400 through 36 230 volts—with load tap changing; 

 

d)  12 000/16 000/20 000 through 60 000/80 000/100 000 kVA, three-phase; high voltage, 23 000 

through 230 000 volts; low voltage, 4800 through 36 230 volts—with load tap changing. 

 

It is not intended that this standard apply to dry-type, regulating, pad-mounted, secondary-

network, furnace, rectifier, or mine transformers. 
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1.2  Mandatory requirements 

 

When this standard is used on a mandatory basis, the words “shall” and “must” indicate mandatory 

requirements, and the words “should” and “may” refer to matters that are recommended and 

permitted, respectively, but not mandatory. 

 

NOTE—The Foreword introduction of this standard describes the circumstances under which the 

document may be used on a mandatory basis.1 

 

 

2. Normative references and related standards 

 

2.1 Referenced American National Standards 

 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used; therefore, 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 referenced, the latest edition of the referenced document (including any amendments or 

corrigenda) applies. 

 

ANSI C84.1, American National Standard for Electric Power Systems and Equipment—Voltage 

Ratings (60 Hertz).2 

 

 

1 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement the standard. 

 

2 ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor, 

New York, NY 10036, USA (http://www.ansi.org/). 
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This standard is intended for use in conjunction with the following American National Standards. 

When the referenced standards are superseded by a revision approved by the American National 

Standards Institute, Inc, the latest revision shall apply: 

 

ANSI/ASME B1.1-1989, American National Standard for Unified Inch Screw Threads (UN and UNR 

Thread Form).3 

 

ANSI C57.12.70-1978, Terminal Markings and Connections for Distribution and Power Transformers 

 

ANSI C84.1-1989, American National Standard Voltage Ratings for Electric Power Systems and Equipment 

(60 Hz) 

 

ANSI/ASME B1.20.1-1983, , American National Standard for Pipe Threads, General Purpose, Inch. 

IEC 60038:2009, IEC standard voltages, ed7.0.4 

 

ANSI/IEEE C57.19.00-1991, General Requirements and Test Procedure for Outdoor Apparatus Bushings 

 

ANSI/IEEE C57.19.01-1991, Performance Characteristics and Dimensions for Outdoor Apparatus Bushings 

 

ANSI/IEEE 100-1992, The New IEEE Standard Dictionary of Electrical and Electronics Terms 

 

ANSI/IEEE Std C37.90.1-1989,TM Standard for Surge Withstand Capability (SWC) Tests for 

Protective Relays and Relay Systems Associated with Electric Power Apparatus.5,6 

 

3 ASME publications are available from the American Society of Mechanical Engineers, 3 Park Avenue, New York, NY 10016-5990, 

USA (http://www.asme.org/). 

 

4 IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131, 3, rue 

de Varembé, CH-1211, Genève 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the United States 

from the Sales Department, American National Standards Institute, 25 West 43nd Street, 4th Floor, New York, NY 10036, USA. 

 

5 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, 

USA (http://standards.ieee.org/). 

 

6 The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 18:55:29 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.10-2010

http://www.asme.org/
http://standards.ieee.org/
http://www.avadocuments.com/doc/ieee-c57-12-10-2010
http://www.avadocuments.com/doc/ieee-c57-12-10-2010


 

ANSI/IEEE Std C57.12.00-1993, ™, IEEE Standard General Requirements for Liquid-Immersed 

Distribution, Power and Regulating Transformers. 

 

IEEE Std C57.12.70™, IEEE Standard Terminal Markings and Connections for Distribution and 

Power Transformers. 

 

ANSI/IEEE Std C57.12.80-1978,™, IEEE Standard Terminology for Power and Distribution 

Transformers 

 

ANSI/IEEE Std C57.13-1993,™, IEEE Standard Requirements for Instrument Transformers. 

 

IEEE Std C57.19.00™, IEEE Standard General Requirements and Test Procedure for Power 

Apparatus Bushings. 

 

IEEE Std C57.19.01™, IEEE Standard Performance Characteristics and Dimensions for Outdoor 

Apparatus Bushings. 

 

IEEE Std C57.91™, IEEE Guide for Loading Mineral-Oil-Immersed Transformers. 

 

IEEE Std C57.131™, IEEE Standard Requirements for Load Tap Changers. 

 

ANSI/IEEE C57.91-1995, Guide for Loading Mineral-Oil-Immersed Transformers 

 

ANSI/IEEE C57.116-1989, Guides for Transformers Directly Connected to Generators 

 

IEEE C57.131-1995, Requirements for Load Tap Changers 
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3.  Definitions 

 

For the purpose of this document, the following terms and definitions shall apply. For other terms, 

the standard transformer terminology in IEEE Std C57.12.807 shall apply. Other electrical terms are 

defined in The IEEE Standards Dictionary: Glossary of Terms & Definitions.8 

 

product standard: An industry product manufacturing or performance specification. 

 

 

2.2  Related standard 

 

The following standard is listed for information only and is not essential for the completion of the 

requirements of this standard: 

 

ANSI/IEEE C57.12.90-1993, Test Code for Liquid Immersed Distribution, Power, and Regulating 

Transformers 

 

 

3  Terminology 

 

Standard transformer terminology in ANSI/IEEE C57.12.80-1978 shall apply. Other electrical terms 

are defined in ANSI/IEEE 100-1992 

 

 

 

 

 

7 Information on references can be found in Clause 2. 

 

8 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/. 
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4.  Rating data 

 

4.1 Usual service conditions 

 

Service conditions shall be in accordance with ANSI/IEEE Std C57.12.00-1993. 

 

 

4.2  Kilovoltampere ratings 

 

4.2.1  General 

 

Kilovoltampere ratings are continuous and based on not exceeding 65 °C average winding 

temperature rise by resistance and 80 °C hottest spot temperature rise, as covered and determined in 

ANSI/IEEE C57.12.00-1993. The temperature rise of the insulating fluid shall not exceed 65 °C when 

measured near the top of the tank. These kilovoltampere ratings are based on the usual temperature 

and altitude service conditions specified in IEEE Std C57.12.00. 

 

 

4.2.2  Kilovoltampere rating base 

 

The kilovoltampere rating of the transformer shall be based on its capacity at ONAN cooling stage. 

When fans and/or pumps are added to the transformer (forced cooling), its rating shall be increased 

by the percentage indicated in Table 1. 

 

4.2.1  Kilovolt-ampere ratings are continuous and based on not exceeding 65°C average winding 

temperature rise by resistance and 80°C hottest spot temperature rise, as covered and determined in 

ANSI/IEEE C57.12.00-1993. 

 

4.2.2  Kilovolt-ampere ratings shall be as listed in Tables 1 and 2. 
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Table 1 — Transformer kilovoltampere rating 

 

(New) 

 

For a transformer without a self-cooled rating, the applicable multiplying factor given in Table 

20 of IEEE Std C57.12.00-2006 shall be applied to the maximum nameplate kilovoltampere rating 

to obtain the equivalent base kilovoltampere rating. 

 

Typical transformers ratings are given in Table 2. Actual ratings shall be mutually agreed between 

the user and manufacturer. 

 

In transformers with concentric winding arrangement, two or more separate windings may be 

situated one above the other. In this case, the average winding temperature rise limit shall apply to 

the average of the individual readings for the stacked windings if they are of equal size and 

kilovoltampere rating and similar design. If they are not, the evaluation should be subject to 

agreement between the user and the manufacturer. For all rated loading conditions that are 

evaluated, a hot spot temperature rise limit of 80 °C shall apply to all windings. 
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Table 2 — Typical transformer kilovoltampere rating 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(New) 

 

An autotransformer with a tertiary winding for external loading has no standard basis for 

megavoltampere rating. All simultaneous loading conditions including megavoltampere rating and 

power factor shall be specified by the user. 

  

An equivalent two-winding kilovoltampere rating of an autotransformer is the rated power of the 

auto- connected winding multiplied by the auto-factor. Auto-factor is also known as “reduction 

factor” or “co-ratio.” 

 

Co-ratio = (N – 1)/N = (HV – LV)/HV 
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As an example, a 138/69 kV, 100 MVA autotransformer has a co-ratio of (138 – 69)/138 = 0.5 and an 

equivalent two-winding rating equal to 100 × 0.5 = 50 MVA. 

 

If the transformer in addition is provided with a nonautoconnected tertiary winding of 35 

MVA rated power, then its equivalent two-winding rating will be (50 + 50 + 35)/2 = 67.5 MVA. 

 

 

4.3  Voltage ratings 

 

Voltage ratings for power transformers shall conform to the nominal and maximum system 

voltages defined in Table 4 and Table 5 of IEEE Std C57.12.00-2006. 

 

 

4..3 Kilovolt-ampere and voltage ratings 

 

Kilovolt-ampere and voltage ratings for self-cooled transformers shall be as listed in Tables 3 through 

6. 

 

 

4.4  Insulation levels 

 

Basic impulse insulation levels (BILs) for transformers shall be as listed in Tables 7 through 9 

conform to the BIL levels in Table 4 of IEEE Std C57.12.00-2006. 
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4.5  Taps 

 

4.5.1  High-voltage winding taps for de-energized operation 

 

If specified, the de-energized tap changer (DETC), the following four high-voltage rated 

kilovoltampere taps shall be provided: two (2) 2.5% above rated voltage, and two and 5.0% above 

rated voltage, and 2.5% and 5% below rated voltage.  

 

Voltages and currents should be listed in accordance with 5.4. 

 

When a load tap changer (LTC) is furnished per 4.5.2, the high-voltage DETC may not be required. 

 

 

4.5.2  Taps for load-tap-changing LTC transformers 

 

When an LTC transformer is specified, load-tap-changing LTC equipment shall be furnished in the 

low-voltage winding to provide approximately ± 10% automatic adjustment regulation of the low-

voltage winding voltage in approximately 5/8 percent 0.625% steps, with 16 steps above and 16 

steps below rated low voltage. The transformer shall be capable of delivering rated kilovoltamperes 

at the rated low-voltage position and on all positions above rated low voltage. The transformer 

shall be capable of delivering low-voltage current corresponding to rated low 

voltage at all positions below rated low voltage. 

 

When agreed on by the user, the LTC may be located in an alternate winding to regulate the high- or 

low- voltage winding. This application may make the transformer operate with variable flux voltage 

operation when the tap positions are changed. Annex A indicates the effect in the transformer 

operation during this condition and other variations. 
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When required by the user, the transformer may be designed to deliver rated kilovoltampere 

output on all tap positions. 

 

 

4.6  Impedance voltage 

 

4.6.1  Percent impedance voltage 

 

The percent impedance voltage at the self-cooled rating as measured on the rated voltage 

connection shall be as listed in Table 3 if the user does not specify another value. For cases not 

covered in Table 3, the percent impedance voltage value shall be agreed between user and 

manufacturer, and the user should perform a system study to determine the proper value of 

impedance. 

 

For autotransformers, the percent impedance voltage shall be as specified by the user, or it should 

be the lower of the value from Table 3 and the value obtained according to the following equation: 

 

Autotransformer impedance voltage = (Value from Table 3) × (Autotransformer co-ratio) × 1.5  

 

Where 

 

Autotransformer co-ratio = (High-Voltage – Low-Voltage)/(High-Voltage) 

 

This impedance voltage is the autotransformer impedance and not the equivalent autotransformer 

impedance. 
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Table 3 — Percent impedance at self-cooled (ONAN) rating 

 

 

 

 

 

 

 

 

 

 

 

(New) 

 

 

4.6.2  Tolerance on impedance voltage 

 

The tolerance shall be as specified in ANSI/IEEE Std C57.12.00-1993. 

  

 

4.6.3  Percent departure of impedance voltage on taps for de-energized 

operation 

 

The percent departure variation of tested impedance voltage on any tap from the tested impedance 

voltage at rated voltage shall not be greater than the value of the total tap voltage range when 

expressed as a percentage of the rated voltage. 

 

NOTE— This requirement does not apply to load-tap-changingLTC taps. 
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4.7  Top-liquid temperature-range limits 

 

The transformer shall be suitable for operation over a range of top-liquid temperatures from –20 

°C to 105 °C, provided the liquid level has been properly adjusted to was established by following 

the indicated 25 C level manufacturer’s filling procedure. 

 

NOTE—Operation at these temperatures may cause the mechanical pressure-vacuum bleeder device 

(5.1.6), if provided, to function to relieve excessive positive or negative pressures. 

 

 

4.8  Routine tests 

 

4.8.1  General 

 

Routine tests shall be made in accordance with ANSI/IEEE Std C57.12.00-1993. 

 

 

4.8.2  LTC transformers 

 

On load-tap-changing transformers, Additional routine tests for load-tap-changing LTC 

transformers listed in ANSI/IEEE Std C57.12.00-1993 shall be made. 
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Table 1 - Kilovolt-ampere ratings, self-cooled (ONAN) 

 

(Deleted) 

 

 

Table 2 - Kilovolt-ampere ratings, 

self-cooled (ONAN), forced-cooled first-stage, and forced-cooled 

second-stage three-phase (with, or without, load tap changing), 12 000-

100 000 kVA 

(Deleted) 
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Table 3 – Range of voltage and kilovolt-ampere ratings for single-phase 

transformers, 833-8333 kVA 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D unless otherwise indicated. 

 

2  Kilovolt-ampere ratings separated by a dash indicate that all the intervening ratings listed in 

Table 1 are included. Kilovoltampere ratings separated by a comma indicate that only those 

listed are included. 

 

3  Bold type-voltages listed in ANSI C84.1-1989. 

 

4  Italics type-voltages not listed in ANSI C84.1-1989. 
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Table 4 – Range of voltage and kilovolt-ampere ratings 

for three-phase transformers, without load tap changing 750-10 000 kVA 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D, unless otherwise indicated. 

 

2  Kilovolt-ampere ratings separated by a dash indicate that all the intervening ratings listed in 

Table 1 are included. 

 

3  Bold type - voltages listed in ANSI C84.1-1989. 

 

4  Italics type - voltages not listed in ANSI C84.1-1989 
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Table 5 – Range of voltage and kilovolt-ampere ratings 

for three-phase transformers with load tap changing, 3750-10 000 kVA 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D, unless otherwise indicated. 

 

2  Kilovolt-ampere ratings separated by a dash indicate that all the intervening ratings listed in 

Table 1 are included. 

 

3  Bold type - voltages listed in ANSI C84.1-1989. 

 

4  Italics type - voltages not listed in ANSI C84.1-1989. 
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Table 6 – Range of voltage and kilovolt-ampere ratings for three-phase 

transformers with, or without, load tap changing, 12 000-60 000 kVA 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D, unless otherwise indicated. 

 

2  Kilovolt-ampere ratings separated by a dash indicate that all the intervening ratings listed in 

Table 2 are included. 

 

3  Bold type - voltages listed in ANSI C84.1-1989. 

 

4  Italics type - voltages not listed in ANSI C84.1-1989. 
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Table 7 – High-voltage winding insulation levels of 

single-phase transformers 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D, unless otherwise indicated. 

 

2  Bold type - voltages listed in ANSI C84.1-1989. 

 

3  Italics type - voltages not listed in ANSI C84.1-1989. 
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Table 8 – High-voltage winding insulation levels of three-phase 

transformers 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Deleted) 

 

NOTES 

 

1  All voltages are D unless otherwise indicated. 

 

2  Distribution BILs only applicable to non-load-tap-changing transformers. 
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Table 9 – Low-voltage winding insulation levels 

 

(Deleted) 

 

NOTES 

 

1  All voltages are phase-to-phase, unless otherwise indicated. 

 

2  Distribution BILs only applicable to non-load-tap-changing transformer. 

 

3  Bold type - voltages listed in ANSI C84.1-1989. 

 

4  Italics type - voltages not listed in ANSI C84.1-1989. 
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Table 10 – BILs and percent impedance voltages at  

self-cooled (ONAN) rating 

 

(Deleted) 

 

* For transformers greater than 5000 kVA self-cooled, these values shall be the same as those shown for 150 kV HV BIL. 

 

5. Construction 

 

5.1 Accessories 

 

Accessories as required and identified in Table 4 shall be located as shown in Figure 1. 

 

The accessories shall be as listed in Figure 1. 

 

Accessories listed 5.1.1 through 5.1.5 shall be included and located as shown in Figures 1 or 2. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 18:55:29 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.10-2010

http://www.avadocuments.com/doc/ieee-c57-12-10-2010
http://www.avadocuments.com/doc/ieee-c57-12-10-2010


 

 

 

 

 

 

 

 

 

 

 

 

 

(New) 

 

 

 

 

 

 

 

 

 

(Deleted) 

 

NOTE—Some designs include accessories and wiring connections as part of the load-tap-changing 

LTC equipment assembly. When this is the In such cases, accessories may be located in the same 

segment as the load tap changer LTC and may be viewed parallel to the segment centerline. 

 

Figure 1 — Accessories 
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See Table 4 for information on accessories and construction features to be provided on transformers 

of various sizes. 

 

Table 4 — “Basic standard” construction features 

 

(New) 
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(Deleted) 

 

“S” indicates “standard” 

 

“A” indicates “available when specified” 
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Table 4 — “Basic standard” construction features (continued) 

 

(New) 
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5.1.1  De-energized tap changer (DETC) 

 

When a DETC is provided, its operation with the operating handle shall be brought out through 

the side of the tank in Segment 1 or 4 at a height convenient for operators to safely change the 

taps. If the user requires operation from ground level, then the transformer design, shall be 

provided.height should not exceed 2 m (79 in). If for design reasons it cannot be located in Segment 

1 or 4, it may be located in the sidewall of one of the other segments. 

 

The tap- changer handle shall have provision for padlocking, and shall provide visible indication of 

the tap position without unlocking. A hole with a minimum diameter of 9.5 mm (3/8 inch 0.375 in) 

shall be provided for the padlock. The plate indicating tap changer position shall be marked with 

letters or Arabic numerals in sequence. The letter “A” or the Arabic numeral “1” shall be assigned to 

the voltage rating providing the maximum ratio of transformation. 

  

 

5.1.2  Liquid level indicator 

 

A magnetic level gauge with vertical face shall be mounted on the side of the tank in Segment 1 

and shall be readable to a person standing at the level of the base. 

 

The gauge shall have a dark-face dial with light markings and a light-colored indicating hand. The 

diameter of the dial (inside bezel) shall be as follows: 

 

a) 82.6 mm (3.25 in) ± 6.4 mm (0.25 in) minimum when the 25 °C liquid level is more than 

2.44 m (96 in) or less above the bottom of the base; 

 

b) 140 mm (50.5 in) ± 12.7 mm (0.5 in) minimum when the 25 °C liquid level is more than 

2.44 m (96 in) above the bottom of the base. 

 

Dial markings shall show the 25 °C level and the minimum and maximum operating and minimum 

levels. with the letters HI-LO or MAX-MIN. 
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The words “Liquid Level” shall be on the dial or on a suitable nameplate adjacent thereto to the 

gauge. 

 

The 25 °C liquid level shall also be shown by suitable permanent markings on the tank or by an 

indication on the nameplate of the distance from the liquid level to the highest point of the 

handhole or manhole flange surface. 

 

The change in liquid level per 10 °C change in temperature shall be indicated on the nameplate.  

 

Nonadjustable alarm contacts shall be provided and shall be set to close at the minimum safe 

operating level of the liquid. The contacts shall be in accordance to 5.1.10 and 5.1.11. 

 

 

5.1.3  Liquid temperature indicator 

 

A dial-type thermometer that measures top-liquid temperature shall be mounted on the side of the 

tank. and shall be readable to a person standing at the level of the base. Gauges, when required to 

have operating controls on their cases, shall be mounted between 1.22 m (4 ft) and 1.83 m (6 ft) 

above the base. The minimum scale range shall be 0 to 120 °C. 

 

For mounting heights 2.44m (96 inches) or less from the bottom of the base, the face of the 

thermometer shall be mounted in a vertical plane; for mounting heights greater than 2.44 m (96 

inches), the face shall be at an angle of 30 degrees from the vertical. 

 

The thermal sensing element shall be mounted in a closed well at a suitable level to indicate the top-

liquid temperature. The well shall be positioned so that it is covered by at least 2.5 cm (1 in) of fluid 

at the lowest permissible fluid level. For dimensions of the well, see ANSI/IEEE Std C57.12.00-1993. 
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