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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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Use of an IEEE Standard is wholly voluntary. IEEE disclaims liability for any personal injury, property or other damage, of
any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, or reliance upon any IEEE Standard document.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and expressly disclims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose; ar tht
the use of the material contained in its standards is free from patent infringement. IEEE Standards documents are suppliea 'AS
IS."

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purclia. 2, ma.«et, or
provide other goods and services related to the scope of the IEEE standard. Furthermore, the viewpoint expressed a. the time a
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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 puolic and
private uses. These include both use, by reference, in laws and regulations, and nse 'n private self-
regulation, standardization, and the promotion of engineering practices and methids. o, making this
document available for use and adoption by public authorities and private users, ti.e IE"E dies not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE Standards documents should be aware that thesc doco=ients may be superseded at any time
by the issuance of new editions or may be amended from time o ti.ae through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any /yoint in time consists of the current edition of the
document together with any amendments, corrigenda, or ¢.xats 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 IEE.-SA: Website at http://standards.ieee.org/index.html or
contact the IEEE at the address listed previously

For more information about the IEEE St raards Association or the IEEE standards development process,
visit IEEE-SA Website at http://standai 's.icoc.org/index.html.

Errata

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

Patei ts

Attcatior is called to the possibility that implementation of this standard may require use of subject matter
curered 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.iece.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/S). 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 <hat
this document did not meet the intent of a standard as it references applicable IEEE Standards ior a.’
requirements that must be met by each component of a Unit Substation. Based on this review, th= Tak
Force recommended that this document be changed from a Standard to a Guide. The recomm~=ndation was
accepted by the Switchgear Assemblies Subcommittee.

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

— Subclauses 1.1 and 1.3 of IEEE Std C37.121-1989 have been comc ned ‘o form the Scope and
subclauses 1.2 and 1.4 have been combined to form the Purpose of the nc v document.

— Clause 2, Normative references, has been changed to remove uicz-and all informative standard
references have been moved to Annex A.

—  Clause 3, Definitions, has been arranged in alphabet.zal ¢+dei.

— Table 1 has been redrawn and Table 2 through Tavle 5 have been combined into a new Table 2—
Primary unit substation transformers and Table 3- Secs ndary unit substation transformers.

— Metal-enclosed bus as described in IEEY Std C37.23 has been added to Clause 6—Incoming
section, Clause 7—Outgoing section, ! 1.2—uUnusual service conditions, and 11.5.2—Loading
guides.

—  All of the existing referenced figi tes ir Clause 6, Clause 7, and Clause 10 have been redrawn, and
moved into their respective sec ions. rigures that had previously shown a fused and unfused figure
have now been combined to :how a figure with a fuse (when used) designation.

— Clause 8, Ratings, has be .n updated to reflect the latest rating names and definitions.

vi
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IEEE Guide for 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 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.

This guide 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 IEEE Std C57.12.24™ [B14] and IEEE Std C57.12.40™ [B18].

c) Substations in which the transformer section is described and defined as “pad-mounted” in
ANSI C57.12.22 and IEEE Std C57.12.27™ [B16].

d) Gas-insulated substations as described in IEEE Std C37.122™ [B13].

e) Rectifier-type substations.

f) Mobile unit substations.

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

h) Installations for mines.

1
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1) 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.

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 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, this guide
provides suggested requirements when used as part of a unit substation.

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 C37.51, American National Standard for Switchgear—Metal-Enclosed Low-Voltage AC Power
Circuit Breaker Switchgear Assemblies—Conformance Test Procedures.'

ANSI C84.1, American National Standard for Electric Power Systems and Equipment—Voltage Ratings
(60 Hz).?

ANSI/UL 845, Motor Control Centers.*
ANSI/UL 891, Dead-Front Switchboards.

IEEE Std C37.010™, IEEE Application Guide for AC High-Voltage Circuit Breakers Rated on a
Symmetrical Current Basis.* °

IEEE Std C37.20.1™, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear.

'NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA.
(http://global.ihs.com).

2ANSI 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 ).

3UL Standards are available from Comm-2000, 1414 Brook Drive, Downers Grove, IL 60515, USA (http:/www.comm-2000.com ).
4IEEE 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 ).
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