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Abstract: The basis for the coordination of equipment in unit substations by assisting in the 
selection of components is intended as the use of this guide. A variety of designs for unit 
substations are possible using various combinations of incoming sections, transformer sections, 
outgoing sections, and transition sections. It is intended that the incoming, outgoing, transformer, 
and transition sections included in a unit substation meet the basic requirements of applicable 
industry standards for those sections. This guide covers three-phase unit substations for step-
down operation in the range of 112.5 kVA or greater at primary voltages of 601 V through 38 kV.  
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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Users of IEEE Standards documents should be aware that these documents may be superseded at any time 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. 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-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously.  

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

Errata 

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

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 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 http://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 
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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. 
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Introduction 

This introduction is not part of IEEE Std C37.121-2012, IEEE Guide for Switchgear—Unit Substation—Requirements. 

C37.121-1989 was originally developed by a working group sponsored by the Power Switchgear 
Assemblies Technical Committee of the Switchgear Section (8SG) of the National Electrical Manufacturers 
Association (NEMA/SG/5). The document was transferred from NEMA to the IEEE Power and Energy 
Society Switchgear Committee, Switchgear Assemblies Subcommittee, in January of 2003. IEEE Std 
C37.121 was reaffirmed by the IEEE Standards Association Standards Board in 2006. 

The Switchgear Assemblies Subcommittee Task Force, created to review this document, determined that 
this document did not meet the intent of a standard as it references applicable IEEE Standards for all 
requirements that must be met by each component of a Unit Substation. Based on this review, the Task 
Force recommended that this document be changed from a Standard to a Guide. The recommendation was 
accepted by the Switchgear Assemblies Subcommittee. 

In the revision of this document from a standard to a guide, the document has been revised to reflect needed 
technical changes and to update the reference documents to the latest revisions. Other significant changes 
are as follows: 

⎯ Subclauses 1.1 and 1.3 of IEEE Std C37.121-1989 have been combined to form the Scope and 
subclauses 1.2 and 1.4 have been combined to form the Purpose of the new document. 

⎯ Clause 2, Normative references, has been changed to remove dates and all informative standard 
references have been moved to Annex A. 

⎯ Clause 3, Definitions, has been arranged in alphabetical order. 

⎯ Table 1 has been redrawn and Table 2 through Table 5 have been combined into a new Table 2–
Primary unit substation transformers and Table 3–Secondary unit substation transformers. 

⎯ Metal-enclosed bus as described in IEEE Std C37.23 has been added to Clause 6—Incoming 
section, Clause 7—Outgoing section, 11.2—Unusual service conditions, and 11.5.2—Loading 
guides. 

⎯ All of the existing referenced figures in Clause 6, Clause 7,  and Clause 10 have been redrawn, and 
moved into their respective sections. Figures that had previously shown a fused and unfused figure 
have now been combined to show a figure with a fuse (when used) designation. 

⎯ Clause 8, Ratings, has been updated to reflect the latest rating names and definitions. 
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Switchgear— Unit Substation—Requirements 

 

 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, 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 standardguide covers the requirements for three-phase unit substations for step-down 

operation in the range of 112.5 kVA through 10 000 kVAor greater at primary voltages of 601 V 

through 38 kV. 
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This standardguide does not cover the following installations: 

 

a)  Substations in which the transformer section includes load-tap-changing equipment. 

 

b)  Substations in which the transformer section is described and defined as “network,” 

“subway,” “vault,” or “underground” in American National StandardsIEEE Std C57.12.24 

1989,™ [B14] and IEEE Std C57.12.40-1982, and C57.12.57-1987
1
™[B18]. 

 

c)  Substations in which the transformer section is described and defined as “pad-mounted” 

in American National StandardsANSI C57.12.22-1989, and IEEE Std C57.12.26-1987, and 

C57.12.27
1
™ [B16]. 

 

d)  GasSubstations with gasinsulated equipment, such as substations insulated with SF6as 

described inNSI/IEEE Std C37.122-1989
1
)™ [B13].  

 

e)  Rectifier-type substations. 

 

f)  Mobile unit substations. 

 

g)  Installations in ships, watercraft, railway rolling stock, aircraft, or automotive vehicles other 

than mobile homes and recreational vehicles. 

 

h)  Installations for mines. 

 

i) Installations of railways for generation, transformation, transmission, or distribution of 

power used exclusively for operation of rolling stock, or for installations used exclusively 

for signaling and railway communication purposes. 

 

1
The complete titles of these related standards are given in 2.3. 
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j)  Installations of communication equipment that is under the exclusive control of 

communication utilities, located outdoors or in building spaces used exclusively for such 

installations. 

 

k) Installations under the exclusive control of electric utilities for the purpose of 

communication, or metering; or for the generation, control, transformation, transmission, 

and distribution of electric energy located in buildings used exclusively by utilities for such 

purposes or located outdoors on property owned or leased by the utility or on public 

highways, streets, roads, etc; or outdoors by established rights on private property. 

 

1.2 

 

The standard is intended for use as the basis for the coordination of equipment by assisting in the 

selection of components. A variety of designs for unit substations are possible using various 

combinations of incoming sections, transformer sections, outgoing sections, and transition (throat) 

sections. Since the transformer section determines the kVA and voltage capabilities of a unit 

substation, the ratings of the various types of unit substations are described in terms of transformer 

capability. 

 

1.2 Purpose 

 

The guide is intended for use as the basis for the coordination of equipment in unit substations by 

assisting in the selection of components. A variety of designs for unit substations are possible 

using various combinations of incoming sections, transformer sections, outgoing sections, and 

transition sections. 

 

It is intended that the incoming, outgoing, transformer, and transition sections included in a unit 

substation shall meet the basic requirements of applicable industry standards for those sections. In 

addition, these sections shall meet any additionalthis guide provides suggested requirements 

imposed by this standard when they are used as part of a unit substation. 
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2. Normative referencesReferenced and Related Standards 

 

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. 

 

This standard is intended for use in conjunction with the following American National Standards. 

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

Standards Institute, Inc, the revision shall apply. 

 

 

2.1 Referenced American National Standards 

 

ANSI C3751,55-1989, American National Standard for Switchgear—Metal CladEnclosed Low-

Voltage AC Power Circuit Breaker Switchgear Assemblies—Conformance Test Procedures
1 

 

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

Voltage Ratings (60 Hz).
2 

 

ANSI/UL 845, Motor Control Centers.
3
 

 

ANSI/UL 891, Dead-Front Switchboards. 

 

1

NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA. 

(http://global.ihs.com). 

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 ). 

3

UL Standards are available from Comm-2000, 1414 Brook Drive, Downers Grove, IL 60515, USA (http://www.comm-2000.com ). 
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ANSI/IEEEStd C37.010-1979 (R1989),™, IEEE Application Guide for AC High-Voltage Circuit 

Breakers Rated on a Symmetrical Current Basis. 
4, 5 

 

ANSI/IEEE Std C37.20.1-1987, ™, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit 

Breaker Switchgear. 

 

ANSI/IEEE Std C37.20.2-1987,™, IEEE Standard for Metal-Clad and Station-Cubicle Type Switchgear. 

 

ANSI/IEEE Std C37.20.3-1987, ™, IEEE Standard for Metal-Enclosed Interrupter Switchgear. 

 

ANSI/ IEEE Std C37.23™, IEEE Standard for Metal-Enclosed Bus. 

 

IEEE Std C37.24-1971 (R1986),™, IEEE Guide for Evaluating the Effect of Solar Radiation on 

Outdoor Metal-Enclosed Switchgear. 

 

ANSI/IEEE Std C37.40-1981 (R1988), and C37.40a-1988™, IEEE Standard Service Conditions and 

Definitions for Distribution Cutouts and Fuse Links, Secondary High-Voltage Fuses, Distribution 

Enclosed Single-Pole Air Switches, Power Fuses, Fuse Disconnecting Switches. and Accessories. 

 

ANSI/IEEE Std C57.12.00-1987,™, IEEE Standard General Requirements for Liquid-Immersed 

Distribution, Power, and Regulating Transformers. 

 

ANSI/IEEE C57.92-1981, Guide for Loading Mineral Oil-Immersed Power Transformers Up to and 

Including 100 MVAThose with 55 C Solid Cast and/or 65 C Winding RiseResin Encapsulated 

Windings. 

 

4

IEEE publications are available from the Institute of Electrical and Electronic Engineers, Service Center, 445 Hoes Lane, Piscataway, 

NJ 08854, USA (http://www.standards.ieee.org ). 

5

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

 

IEEE Std C57.12.51™, IEEE Standard for Ventilated Dry-Type Power Transformers, 501 kVA and 

Larger, Three-Phase, with High-Voltage 601 V to 34 500 V; Low-Voltage 208Y/120 V to 4160 V—

General Requirements. 

 

IEEE Std C57.12.52™, Standard for Sealed Dry-Type Power Transformers, 501 kVA and Larger, 

Three-Phase, with High-Voltage 601 to 34500 Volts, Low-Voltage 208Y/120 to 4160 Volts—General 

Requirements. 

 

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

 

IEEE Std C57.94-1982,™, IEEE Recommended Practice for Installation, Application, Operation, and  

Maintenance of Dry-Type GeneralPurpose Power and Distribution and Power Transformers. 

 

ANSIIEEE Std C57.96-1989,™, IEEE Guide for Loading Dry-Type Distribution and Power 

Transformers (Appendix to ANSI. 

 

IEEE Std C57.12Standards)142™, IEEE Guide to Describe the Occurrence and Mitigation of 

Switching TransientsInduced by Transformers, Switching Device, and System Interaction. 

 

ANSI/22™, IEEE C62.2-1987, Guide for the Application of Gapped Silicon CarbideMetal-Oxide 

Surge Arresters for Alternating Current Systems. 

 

NEMAC37.57,Switchgear—Metal-EnclosedInterrupterSwitchgea Assemblies—Conformance Testing.  

 

NEMAC37.55,Switchgear—Medium-VoltageMetal-Clad Assemblies—Conformance Test Procedures.  
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NFPA 70, National Electrical Code® (NEC®).
6 

 

NFPA 70B, Recommended Practices for Electrical Equipment Maintenance. 

 

UL 1562, Transformers, Distribution, Dry-Type—Over 600 Volts. 

 

ANSI C57.12.10-1988, Transformers — 230 kVA 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 

 

ANSI C57.12.13-1982, Conformance Standard for Liquid-Filled Transformers Used in Unit 

Substations, Excluding Pad-Mounted Compartmental-Type Transformers 

 

ANSI C57.12.50-1981 (R1989), Ventilated Dry-Type Distribution Transformers, Three-Phase 5—500 

kVA  

 

ANSI C57.12.51-1981 (R1989), Ventilated Dry-Type Power Transformers, Three-Phase, 750—5000 kVA  

 

ANSI C57.12.52-1981 (R1989), Sealed Dry-Type Power Transformers, Three-Phase, 750—5000 kVA 

 

ANSI C57.12.70-1978 (R1986), Terminal Markings and Connections for Distribution and Power 

Transformers 

 

ANSI Y14.15-1966, Y14.15a-1988, and Y14.15b-1988, Electrical and Electronics Diagrams 

 

ANSI/IEEE 4-1978, Standard Techniques for High Voltage Testing 

 

ANSI/IEEE 100-1988, Standard Dictionary for Electrical and Electronic Terms 

6

The NEC is published by the National Fire Protection Association, Batterymarch Park, Quincy, MA 02269, USA 

(http://www.nfpa.org ). Copies are also available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, 

Piscataway, NJ 08854, USA (http://standards.ieee.org ). 
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ANSI/IEEE 141-1986, Recommended Practice for Electrical Power Distribution for Industrial Plants  

 

ANSI/IEEE 142-1982, Recommended Practice for Grounding of Industrial and Commercial Power 

Systems  

 

ANSI/IEEE 241-1983, Recommended Practice for Electric Power Systems in Commercial Buildings 

 

ANSI/IEEE Std C62.1-1984, Surge Arrestors for Alternating-Current Power Circuits 

 

ANSI/IEEE C37.90-1978 (R1983), Relays and Relay Systems Associated with Electrical Power 

Apparatus 

 

ANSI/IEEE C37.91-1985 (R1989) and C37.91b-1985 (R1989), Guide for Protective Relay Applications 

to Power Transformers 

 

ANSI/IEEE C37.100-1981 (R1989) and C37.100b-1985, Definitions for Power Switchgear 

 

ANSI/IEEE C57.12.01,IEEE Std C57.12.01™, IEEE Standard General Requirements for Dry-Type  

Distribution, and Power, and Regulating Transformers
2
 

 

ANSI/IEEE C57.12.80-1978 (R1986), Terminology for Power and Distribution Transformers 

 

ANSI/IEEE C57.13-1978 (R1987), Requirements for Instrument Transformers 

 

ANSI/IEEE C57.91-1981, Guide for Loading Mineral Oil-Immersed Overhead and Pad-Mounted  

Distribution Transformers Rated 500 kVA and Less with 65 C or 55 C Average Winding Rise 

 

ANSI/NEMA ICS-2-1983, Standards for Industrial Control Devices, Controllers, and Assemblies 

 

2
Withdrawn pending approval of a proposed revision. Consult the secretariat for recent information regarding its status. 
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ANSI/NFPA 70-1987, National Electrical Code 

 
 

ANSI/NFPA 70B-1987, Electrical Equipment Maintenance 

 

 

2.2 Other Referenced Standards 

 

This standard is also intended for use in conjunction with the following standards: 

 

IEEE C57.104-1978, Guide for the Detection and Determination of Generated Gases in Oil-Immersed 

Transformers and Their Relation to the Serviceability of the Equipment
3
 

 

IEEE C57.106-1977, Guide for Acceptance and Maintenance of Insulating Oil in Equipment 

 

NEMA SG2-1986, High-Voltage Fuses
4
 

 

NEMA SG5-1981, Power Switchgear Assemblies  

 

2.3 Related Standards 

 

The following standards are listed for information only, and are not essential for the completion of the 

requirements of this standard. 

 

ANSI/IEEE C37.122-1989, Gas-Insulated Substations, StandardsRecommended Practices and Guides 

 

ANSI C57.12.22-1989, Requirements for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-

Phase Distribution Transformers with High-Voltage, 34 500 GrdY/19 920 Volts and below; 2500 kVA 

and Smaller 

 

3Available from IEEE Service Center, Publications Sales, 445 Hoes Lane, Piscataway, NJ 08855-1331 

4Available from National Electrical Manufacturers Association, 2101 L Street, NW, Washington, DC 20037 
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ANSI C57.12.24-1989, Requirements for Underground-Type Three-Phase Distribution Transformers, 

2500 kVA and Smaller; High-Voltage 24,940GrdY/14,400 Volts and below; Low-Voltage 480 Volts and 

below 

 

ANSI C57.12.26-1987, Requirements for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-

Phase Distribution Transformers with High-Voltage Bushings; High-Voltage, 34 500 GrdY/19 920 

Volts and below; 2500 kVA and Smaller 

 

ANSI C57.12.27-1982, Conformance Requirements for Liquid-Filled Distribution Transformers 

Used in Pad-Mounted Installations, Including Unit Substations 

 

ANSI C57.12.40-1982, Requirements for Secondary Network Transformers, Subway and Vault 

Types (Liquid Immersed) 

 

ANSI C57.12.57-1989, Transformers — Ventilated Dry-Type Network Transformers 2500 kVA and 

Below, Three-Phase, with High-Voltage 34 500 Volts and below, Low-Voltage 216Y/125 and 480Y/277 

Volts — Requirements 

 

 

 

3. Definitions 

 

For the purposes of this document, the following terms and definitions apply. The IEEE 

Standards Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this 

clause.
7 

 

articulated unit substation: A unit substation in which the incoming, transforming, and outgoing 

that is designed, coordinated, and assembled as multiple self-enclosed pieces of equipment sections 

manufactured one or more subassemblies intended for connection in the field. 

 

7

The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org. 
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barrier: A partition within the enclosure and part of the contained equipment, used for the 

insulation or isolation of electric circuits or electric arcs. 

 

conformance tests: Certain performance tests to demonstrate compliance with the applicable 

standards. The test specimen is normally subjected to all planned routine tests prior to initiation of 

the conformance test program. 

 

NOTE—The conformance tests may, or may not, be similar to certain design tests. Demonstration of 

margin(capabilities beyond the standards) is not required.
8 

 

design tests: Tests performed by the manufacturer(s) to determine the adequacy of the design of a 

particular type, style, or model of any unit of equipment, or its component parts, to meet its 

assigned ratings and to operate satisfactorily under normal service conditions or under any 

specified conditions. Such tests may also be used to demonstrate compliance with applicable 

standards of the industry. 

 

NOTE 1—Design tests are performed on representative apparatus or prototypes to verify the 

validity of design analysis and calculation methods, and to substantiate the ratings assigned to all 

other apparatus of basically similar design. These tests are not intended to be performed on every 

design or during normal production. The applicable portion of these design tests may also be used 

to evaluate modifications of a previous design to assure that performance has not been adversely 

affected. Test data from previous similar designs may be used for current designs when 

appropriate. Once made, design tests need not be repeated unless the design is so changed as to 

modify performance. 

 

NOTE2—Design tests are sometimes called “type tests.” 

 

enclosure: A surrounding case or housing used to provide a degree of protection to the enclosed 

conductors or equipment, and to provide a degree of protection to personnel against incidentally 

contacting live parts. 

 

8

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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high voltage: A general term that pertains to the primary voltage, or primary-voltage side, of a 

transformer or of a unit substation. 

 

incoming section: Equipment that includes necessary mechanical and electrical connecting parts 

for coordination in a unit substation on the high-voltage (or primary) side of a transformer section. 

Types of incoming sections are described in Section 6. 

 

low voltage: A general term that pertains to the secondary voltage, or secondary-voltage side, 

of a transformer or of a unit substation. 

 

other tests: Tests, so identified in individual product standards, that may be specified by the 

user in addition to routine tests. (Examples: Impulse; insulation power factor; audible sound) 

 

outgoing section: Equipment that includes necessary mechanical and electrical connecting parts 

for coordination into a unit substation on the low-voltage (or secondary) side of a transformer 

section. Types of outgoing sections are described in Section 7. 

 

primary unit substation: A unit substation in which the low-voltage section is rated above 1000 V. 

 

production tests: Tests performed during production for quality control by the manufacturer(s) on 

every device, or on representative samples, or on parts or materials, as required to verify that the 

manufactured product meets the design specifications and applicable standards. 

 

NOTE 1—Certain quality assurance tests on identified critical parts of repetitive high-

production devices may be performed on a planned statistical sampling basis. 

 

NOTE 2—Production tests are sometimes called “routine tests.” 

 

 Secondary Unit Substation: A unit substation in which the low-voltage section is rated 1000 volts 

and below. 
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substation: An assemblage of equipment in which the incoming, transforming, and outgoing 

sections are manufactured as one or more subassemblies, through which electric energy in bulk 

is passed for the purpose of switching or modifying its characteristics. (definition excerpted from 

ANSI/ IEEE 100-1988). 

 

transformer section: A three-phase power transformer used for step-down operation that includes 

necessary mechanical and electrical connecting parts for coordination in a unit substation. Types of 

transformer are described in Section 5. 

 

transition (throat) section: A mechanical, electrical, and coordinated connection between a 

transformer section and an incoming section, or between a transformer section and an outgoing 

section, or between different types of incoming sections, or between different types of outgoing 

sections. A transition (throat) section may be: 

 

a) Integral parts of two adjacent sections, 

 

b) An integral part of one section, or 

 

c) A separate section. 

 

unit substation: A substation consisting primarily of one or more transformers that are 

mechanically and electrically connected to, and coordinated in design with, incoming and outgoing 

equipment. 

 

NOTE—For this guide, the term “unit substation” shall be limited to mean “articulated unit 

substation” only. 

 

The definitions of terms contained in this standard or in other standards referenced in this standard 

are not intended to embrace all legitimate meanings of the terms, but are applicable only to the 

subject treated in this standard. For definitions not given in this section, refer to ANSI/IEEE C37.100-

1981 and C37.100b-1985, ANSI/IEEE C57.12.80-1978, and ANSI/IEEE 100-1988. 
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