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Abstract: Standard terminal markings and connections are described for single-phase and three 
phase distribution, power, and regulating transformers. For terminal markings, it covers sequence 
designation, external terminal designation, neutral terminal designation, grounded terminal 
designation, and marking of full and tap winding terminals. Additive and subtractive polarity and 
parallel transformer operation are described. Connections of single-phase transformers in various 
configurations and angular displacement of three-phase transformers to connect to various 
system phase displacements are covered. 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 

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

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

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards 
through an accredited consensus development process, which brings together volunteers representing 
varied viewpoints and interests to achieve the final product. IEEE Standards are documents developed by 
volunteers with scientific, academic, and industry-based expertise in technical working groups. Volunteers 
are not necessarily members of IEEE or IEEE SA, and participate without compensation from IEEE. While 
IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the 
soundness of any judgments contained in its standards. 

IEEE does not warrant or represent the accuracy or completeness of the material contained in its standards, 
and expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to results and workmanlike effort. In 
addition, IEEE does not warrant or represent that the use of the material contained in its standards is free 
from patent infringement. IEEE Standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, 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 developments in the state of the art and comments 
received from users of the standard.  

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by 
any other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon 
his or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE 
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER 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 IEEE standard is translated, only the English version published by IEEE is 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, nor be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that the presenter’s views should be considered the personal views of that individual rather 
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. 

Comments on standards 

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, 
consulting information, or advice pertaining to IEEE Standards documents.  

Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is 
important that any responses to comments and questions also receive the concurrence of a balance of 
interests. For this reason, IEEE and the members of its Societies and Standards Coordinating Committees 
are not able to provide an instant response to comments, or questions except in those cases where the matter 
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any 
person who would like to participate in evaluating comments or in revisions to an IEEE standard is 
welcome to join the relevant IEEE working group. You can indicate interest in a working group using the 
Interests tab in the Manage Profile & Interests area of the IEEE SA myProject system. An IEEE Account is 
needed to access the application. 

Comments on standards should be submitted using the Contact Us form. 

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 constitute 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. 

Data privacy 

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and 
data ownership in the context of assessing and using the standards in compliance with applicable laws and 
regulations. 
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Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. 
They are made available by IEEE and are adopted 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 these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies 

Subject to payment of the appropriate licensing fees, 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; 
https://www.copyright.com/. Permission to photocopy portions 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 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.  

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years 
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of 
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that 
they have the latest edition of any IEEE standard. 

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 IEEE Xplore or contact IEEE. For more 
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website. 

Errata 

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number 
and year of approval to access the web page of the published standard. Errata links are located under the 
Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to 
periodically check for errata. 
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Patents 

IEEE Standards are developed in compliance with the IEEE SA Patent Policy. 

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 https://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. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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. 

IMPORTANT NOTICE 

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. IEEE Standards development activities 
consider research and information presented to the standards development group in developing any safety 
recommendations. Other information about safety practices, changes in technology or technology 
implementation, or impact by peripheral systems also may be pertinent to safety considerations during 
implementation of the standard. Implementers and users 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. 
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Introduction 

This introduction is not part of IEEE Std C57.12.70-2020, IEEE Standard for Standard Terminal Markings and 
Connections for Distribution and Power Transformers. 

In 1964, the first version of this standard was prepared. It replaced the material that originally appeared in a 
separate section of Part O of NEMA TR 1-1962, Transformers, Regulators, and Reactors. Moreover, it was 
intended that this standard would supersede the terminal markings and connections provided in ASA C6.1-
1956, Standard Terminal Markings for Electric Apparatus.  

After reaffirmation of this standard in 1971, it was revised and published as IEEE Std C57.12.70-1978. 
Significant revisions to this edition involved utilizing modern terminology, addition of zigzag phasor 
diagrams, inclusion of figures showing additional grounding connections, addition of figures showing 
“standard” and “reverse” arrangement commonly used in unit substations, and inclusion of a new 
“preferred” connection arrangement for three-phase delta-connected windings with a mid-tap in one 
winding. 

In 2000, the standard was again revised as IEEE Std C57.12.70-2000 (Reaff 2006). The primary intent of 
that revision was to update the standard to comply with the approved style of currently published standards, 
to update reference standards, and to add terminal markings for pad-mounted compartmental transformers. 

In 2011, the standard was again revised to update the references. Also an informative Annex A, Winding 
Connections Details and Explanations was added to introduce the clock face notation method for the 
transformer winding connection symbols. This is similar to the IEC method outlined in IEC 60076-1. 
A bibliography has been added in Informative Annex B. Further, the standard has again been updated to 
match current Style Guide requirements, text was generally revised, and many figures have been redrawn to 
improve clarity. 

In this version of the standard, the references have again been updated. The informative Annex A was 
revised to address several errors that were introduced in the 2011 version of the standard. Most of the 
content from Clause 8 of the previous version of the standard was moved into new subclause 7.1.3 which 
introduces the concept of designations for angular displacement. Subclause 7.1.3 also introduces the 
requirement for adding the phasor group designation for three-phase transformers to the transformer 
nameplate. 
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IEEE Standard for Standard Terminal Markings and Connections for 

Distribution and Power Transformers 

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. Overview 

1.1 Scope 

This standard defines the terminal markings and connections for distribution, power, and regulating 

transformers covered in the IEEE C57™ series of standards, guides, and recommended practices. 

1.2 Purpose 

The standard provides a consistent method for terminal markings and connections for single-phase 

and three-phase distribution, power, and regulating transformers. It designates terminal markings 

for inter change ability showing the sequence, external terminations, neutral terminations, grounded 

terminations, and marking of full and tap winding terminations. It also puts forth the connections of 

single- phase transformers in various configurations and describes the angular displacement of 

three-phase transformers when connected to various system phase displacements. 
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1.3 Word usage 

The word shall indicates mandatory requirements strictly to be followed in order to conform to the 

standard and from which no deviation is permitted (shall equals is required to).1,2 

The word should indicates that among several possibilities one is recommended as particularly 

suitable, without mentioning or excluding others; or that a certain course of action is preferred but 

not necessarily required (should equals is recommended that). 

The word may is used to indicate a course of action permissible within the limits of the standard 

(may equals is permitted to). 

The word can is used for statements of possibility and capability, whether material, physical, or 

causal (can equals is able to). 

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 C57.12.50™, American National Standard Requirements for Ventilated Dry-Type Distribution 

Transformers, 1 to 500 kVA, Single-Phase; and 15 to 500 kVA, Three-Phase; with High Voltage 601 to 

34 500 Volts, Low-Voltage 120 to 600 Volts.3 

1 The use of the word must is deprecated and cannot be used when stating mandatory requirements, must is used only to describe 

unavoidable situations. 

2 The use of will is deprecated and cannot be used when stating mandatory requirements, will is only used in statements of fact. 

3 ANSI publications are available from the American National Standards Institute (http://www.ansi.org/). 
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IEC 60076-1, Power transformers—Part 1: General.4 

IEEE Std C57.12.002010™, IEEE Standard for General Requirements for Liquid-Immersed 

Distribution, Power, and Regulating Transformers.1, 25, 6 

IEEE Std C57.12.01-2005,™, IEEE Standard for General Requirements for Dry-Type Distribution and 

Power Transformers, Including Those with Solid-Cast and/or Resin Encapsulated Windings. 

IEEE Std C57.12.10™, IEEE Standard Requirements for Liquid-Immersed Power Transformers. 

IEEE Std C57.12.20™, IEEE Standard for Overhead-Type Distribution Transformers, 500 kVA and 

Smaller: High Voltage, 34 500 V and Below; Low Voltage, 7970/13 800Y V and Below. 

IEEE Std C57.12.23™, IEEE Standard for Submersible Single-Phase Transformers: 250 kVA and 

Smaller; High Voltage 34 000 GrdY/19 920 V and Below; Low Voltage 600 V and Below. 

IEEE Std C57.12.24™, IEEE Standard for Submersible, Three-Phase Transformers, 3750 kVA and 

Smaller: High Voltage, 34 500 GrdY/19 920 Volts and Below; Low Voltage, 600 Volts and Below. 

IEEE Std C57.12.34™, IEEE Standard Requirements for Pad-Mounted, Compartmental-Type, Self- 

Cooled, Three-Phase Distribution Transformers, 10 MVA and Smaller; High Voltage, 34.5 kV 

Nominal System Voltage and Below; Low Voltage, 15 kV Nominal System Voltage & Below. 

IEEE Std C57.12.36™, IEEE Standard Requirements for Liquid-Immersed Distribution Substation 

Transformers. 

 

4 IEC publications are available from the International Electrotechnical Commission (http://www.iec.ch) and the American National 

Standards Institute (http://www.ansi.org/). 

5 IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 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. 
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IEEE Std C57.12.38™, IEEE Standard for Pad-Mounted-Type, Self-Cooled, Single-Phase Distribution 

Transformers; High Voltage, 34 500 GrdY/19 920 V and Below, Low Voltage, 240/120 V; 167 kVA and 

Smaller. 

IEEE Std C57.12.40™, IEEE Standard for Requirements for Secondary Network Transformers, 

Subway and Vault Types (Liquid-Immersed). 

IEEE Std C57.12.51™, IEEE Guide for Mechanical Interchangeability of Ventilated Dry-Type 

Transformers. 

IEEE Std C57.12.52™, American National Standard Requirements for Sealed Dry-Type Power 

Transformers, 501 kVA and Larger, Three-Phase, with High Voltage 601 to 34 500 Volts, Low-

Voltage 208Y/120 to 4160 Volts. 

IEEE Std C57.12.80™, IEEE Standard Terminology for Power and Distribution Transformers. 

IEEE Std C57.18.10™-1998(R2003), IEEE Standard Practices and Requirements for Semiconductor 

Power  Rectifier Transformers. 

3. Definitions, acronyms, and abbreviations 

Standard transformer terminology available in IEEE Std C57.12.807 shall apply. For all other terms, 

consult the IEEE Standards Dictionary Online.8 

 

 

 

7 Information on references can be found in Clause 2. 

8IEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the dictionary, 

and one can be created at no charge on the dictionary sign-in page. 
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4. Marking of terminals and identification of windings 

4.1 General 

The windings of a transformer shall be distinguished from one another as follows. Two winding 

transformers shall have their windings designated as high voltage (HV or H) and low voltage (LV or 

X). Transformers with more than two windings shall have their windings designated as H, X, Y, and 

Z except where a specific IEEE C57 standard calls for a different designation e.g., IEEE Std 

C57.18.10™--1998 [B15],3(R2003) 6.9.3( b). 

4.2 Sequence designation 

The highest voltage winding shall be designated as HV or H, except for transformers designed for 

three- phase to six-phase transformation (see Clause 78). The other windings, in order of decreasing 

voltage, are designated as X, Y, and Z. If two (or more) windings have the same voltage and 

different kVA (kilovolt ampere) ratings, the higher kVA kilovolt ampere winding receives the prior 

letter designation of the two (or more) letters available, according to the sequence by voltage as 

explained above. If two or more windings have the same kVA kilovolt ampere and voltage rating, 

the designations of these windings are arbitrarily assigned. 

4.3 External and Internal terminal designation 

In general, external terminals shall be distinguished from one another by marking each terminal 

with a capital letter, followed by a subscripted number. The terminals of the H winding are marked 

H1, H2, H3, etc. The terminals of the X winding are marked X1, X2, X3, etc. 

When two external terminals are connected to the same end of a winding, such as the terminals on 

loop feed transformers, they shall be identified by the same capital letter and subscripted numeral 

followed by an additional subscripted letter A or B, for example, H1A and H1B, H2A and H2B. 
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The identification of external terminals shall be accomplished either by the use of the sketches on the 

nameplate showing locations of specific terminals, or by physically marking terminals. Internal 

winding termination shall be marked with numbers or letters in any manner that will may permit 

convenient reference and that cannot be confused with the markings of the external transformer 

terminals. 

4.4 Neutral terminal designation 

A neutral terminal of a wye or zigzag winding of a three phase transformer shall be marked with the 

proper letter followed by the subscript 0, for example, H0, X0, etc. A neutral terminal common to 

two or more windings of a single- or three-phase transformer shall be marked with the combination 

of the proper winding letters, each followed by the subscript 0; for example, H0X0, as in the case of 

autotransformers. A terminal brought out from the winding for a use other than that of a neutral 

terminal (e.g., a 50% starting tap) shall be marked as a tap terminal. 

4.5 Grounded terminal designation 

If a transformer has a two-terminal winding with one terminal grounded and the other ungrounded, 

the subscript 2 terminal shall be the grounded terminal. 

5. Single-phase transformers 

Polarity and terminal markings of single-phase transformers shall be as described in 45.1 through 

45.4. 

5.1 Types of transformers 

5.1.1 Distribution transformers, liquid insulated 

As defined in IEEE Std C57.12.80™-2010 [B13],, it is a transformer for transferring electrical energy 

from a primary distribution circuit to a secondary distribution circuit or consumer’s service circuit. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 20:27:38 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.12.70-2020

http://www.avadocuments.com/doc/ieee-c57-12-70-2020
http://www.avadocuments.com/doc/ieee-c57-12-70-2020


 

 

Terminal markings shall be as shown in this standard except as otherwise specified in IEEE Std 

C57.12.23™-2009 [B6] and, IEEE Std C57.12.34 and IEEE Std C57.12.38™-2009 [B10]. 

5.1.2 Power transformers, liquid insulated 

As defined in IEEE Std C57.12.80-2010 [B13],, it is a transformer that transfers electric energy in any 

part of the circuit between the generator and the distribution primary circuits. Polarity shall be 

subtractive. Terminal markings not described in IEEE Std C57.12.00 or in IEEE Std C57.12.10 ™-2010  

[B4] shall be in accordance with Clause 5 of this standard. 

5.1.3 Dry type transformers 

As defined in IEEE Std C57.12.80-2010 [B13],, it is a transformer in which the core and coil are in a 

gaseous or dry compound insulating medium. Polarity shall be subtractive. Terminal markings not 

described in IEEE Std C57.12.01-2005 shall be in accordance with Clause 45 of this standard. 

5.1.4 Autotransformers 

As defined in IEEE Std C57.12.80-2010 [B13],, it is a transformer in which at least two windings have 

a common section. Single phase autotransformer terminals shall, as far as practicable, be marked in 

accordance with the requirements for subtractive polarity (Figure 1). 
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Figure 1—Single-phase transformer terminal markings (Simple H and X 

windings without taps) 

5.2 Polarity 

Polarity shall be subtractive except as otherwise described in applicable clauses of IEEE Std 

C57.12.00 and IEEE Std C57.12.20™-2005 [B5],, which specify additive polarity for single-phase 

transformers in sizes 200 kVA and smaller having high-voltage windings 8660 volts V and below. 

All other single-phase transformers shall have subtractive polarity. As illustrated in Figure 1(a) 

through), Figure 2(a), Figure 3(a), Figure 4(a), Figure 5(a), Figure 6(a) and Figure 7(a), subtractive 

polarity is when the X1 bushing is directly across from the H1 bushing. As illustrated in Figure 1(b) 

through), Figure 2(b), Figure 3(b), Figure 4(b), Figure 5(b), Figure 6(b) and Figure 7(b), additive 

polarity is when the X1 bushing is diagonally across from the H1 bushing. Figure 8 illustrates that 

autotransformers should be subtractive. 
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Figure 2—Single-phase transformer terminal markings (Three-wire 

series connection) (Transformers having neutral brought out between 

outside terminals) 
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NOTE—There is not a connection between the terminal and the transformer winding. 49 

Figure 3—Single-phase transformer terminal markings (Two-wire 

multiple connection) 

 

 

 

 

 

 

94 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the 

standard. 
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Figure 4—Single-phase transformer terminal markings (Series multiple 

X winding without taps) 
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NOTE 1—Tank grounding connector 

NOTE 2—Bolted to case externally (Connection to be furnished by user.) 

Figure 5—Single-phase transformer terminal markings (Three-wire 

series connection)  (Transformers having neutral brought out between 

outside terminals) 
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NOTE 1—Tank grounding connector 

NOTE 2—Bolted to case externally (Connection to be specified by user.) 

NOTE 3—There is not a connection between the terminal and the transformer winding 

Figure 6—Single-phase transformer terminal markings (Two-wire 

multiple connection) 
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NOTE 1—Tank grounding connector 

NOTE 2—Bolted to case internally. 

NOTE 3—Figure 7 (—(a) and 7 (b) are related to single-phase submersible transformers with 

secondary cable lead bushings which require internal neutral grounding to the tank but externally 

appear to be an insulated neutral cable. 

Figure 7—Single-phase transformer terminal markings (Three-wire 

series connection) (Transformers having neutral brought out between 

outside terminals) 
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Figure 8—Single-phase transformer terminal markings 

(Autotransformer) 

5.3 Order of numbering terminals of any winding 

5.3.1 Terminal numbers 

The terminals of any winding whose leads are brought out of the case shall be numbered 1, 2, 3, 4, 5, 

etc, the lowest and highest numbers marking the full winding and the intermediate numbers 

marking fractions of windings or taps. All numbers shall be so applied that the voltage difference 

from any terminal having a lower number toward any terminal having a higher number shall have 

the same sign at any instant (see Figure 4). 
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