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American An American National Standard implies a consensus of those substantially concerned with its
. scope and provisions. An American National Standard is intended as a guide to aid the manu-
National facturer, the consumer, and the general public. The existence of an American National Stan- .
dard does not in any respect preclude anyone, whether he has approved the standard or not,
Standard from manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the standard. American National Standards are subject to periodic review and

users are cautioned to obtain the latest editions.

The American National Standards Institute does not develop standards and will in no circum-
stances give an interpretation of any American National Standard. Moreover, no person shall
have the right or authority to issue an interpretation of an American National Standard in the
name of the American National Standards Institute.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any
time. The procedures of the American National Standards Institute require that action be
taken to reaffirm, revise, or withdraw this standard no later than five years from the date
of publication. Purchasers of American National Standards may receive current information
on all standards by calling or writing the American National Standards Institute.

Published by

American National Standards Institute
1430 Broadway, New York, New York 10018

Copyright © 1982 by American National Standards Institute, Inc
All rights reserved.

No part of this publication may be reproduced in any form,
in an electronic retrieval system or otherwise, without
the prior writfen permission of the publisher.

Printed in the United States of America .
A7C782/675
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Fo rewo rd (This Foreword is not a part of American National Standard Conformance Requirements for Liquid-Filled
Transformers Used in Unit Installations, Including Unit Substations, ANSI C57.12.13-1982.)

] . The High Voltage Apparatus Coordinating Commitiee (HVACC) was established July 24, 1973,
by the Electrical and Electronic Technical Advisory Board (later superseded by the Elecirical
and Electronics Standards Management Board) of the American National Standards Institute,
The responsibility assigned to HVACC was to review and evaluate existing ANSI and other re-
lated standards for the purpose of developing a draft standard for unit substations and to de-
velop recommendations for (1) correlating requirements of these standards and (2) adding re-
quirements appropriate for product evaluation.

] This standard results from the evaluation of existing American National Standards and the need
to add requirements for the evaluation and conformance certification of liquid filled transform-
ers. It is not intended to cover application, installation, or operation of liquid-filled transform-
ers. This document includes an Appendix outlining procedures recommended for qualifying the
internal insulation system.

The intent of this standard is to allow qualification of liquid-filled transformers for use in ac-
cordance with the American National Standard National Electrical Code, ANSI/NFPA 70-1981.
However, this standard does not cover transformers specifically excluded by the provisions of
Section 90-2(b) of that document.

Transformers certified under this standard may contain accessories necessary for the installation.
Eor the conformance requirements for such accessories, reference should be made to the Amer-
ican National Standard for each specific accessory involved. Typical accessories include fuses,
lightning arresters, circuit breakers, motor starter controls, etc.

Suggestions for improvement of this standard will be welcome. They should be sent to the
American National Standards Institute, 1430 Broadway, New York, N.Y. 10018.

. This standard was processed and approved for submittal to ANSI by American National Stan-
dards Committee on Transformers, Regulators, and Reactors, C57. Commitiee approval does
not necessarily imply that all committes members voted for its approval. At the time it ap-
proved this standard, the C57 Committee had the following members:

L. W. Long, Chairman
C. Willmore, Secretary

Organization Represented Name of Representative
\ Bonneville Power Administration., . . . .. .. ... i e e G. W. Iiiff
Electric Lightand Power Group. . . . . . . ... ., .. .. .. R. R. Bast
R. L. Ensign
1. H. Koponen
B. F. Smith

J. P. Markey (Alt)
E. A. Villasuso, Jx
Institute of Electrical and Electronics Engineers . . . . .. ... ... .. ....... S. Bennon
J. C. Dutton
D. C. Johnson
L. W, Long
i D. E. Massey
R. L. Simpson
C. Aicher

-

National Electrical Manufacturers Association . . ... .. ... v v v ...
Courtade

=

P

. Dix
. D. Douglass

G ey

Kendall
R. Linsley (Alt)

£R=

. J. McNutt
. M. Neagle (Alt)
. L. Schwab
. E, Uptegraff, Jr
. J. Stahara (Alt)
. Stickley
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‘Naval Facilities Engineering Command. . . . . . .. .. .. .. i, H.
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Rural Electrification Administration . . . . . .. .. ...ttt i i J.C. Amold, Jr

Tennessee Valley Authority . . . . v v v v v vt v et ot e e et e e e e an v o L. R. Smith

Underwriters Laboratories. . . v o v v v v v v b o v b h t b e e e e e E. J. Huber ‘
R. W, Seelbach (Alt)

US.Bureauof Reclamation. . .. . .. .. .. ... . it ii i S. J. Baxter

US.Department of ENergy . . v v v v v v v v v i et ittt e s i M. Smith

Western Area Power Administration . . . . . v, oo v it i i s J. W. Teener

The HVACC Subcommittee on High Voltage Transformers, which reviewed and approved this
standard, had the following members:

R. B. Shores, Chairman R. Bancroft A. D. Kline
G. M. Bell G. Lusk

E. J. Huber, Secretaty A. Bimiris M. L. Manning
H. W. Book R, C. Mayer
G. Bowers N. J. Melton
F. J. Brutt J. Nay
R. D. Buckley R. Naysmith
J. Budovec N. M. Neagle
R. L. Capra T. Orbeck
C. E. Derbyshire D. Rose
D. A, Duckett T. Rousg
H. Gable, Jr R. W, Seelbach
J. Hupp R. Stanger
J. H. Keeler R. E. Uptegraff, Jr

A. C. Wurdak

The HVACC Subcommittee Working Group on High Voltage Transformers, which developed
this standard, had the following members:

R. E. Uptegraff, Jr, Chairman 1. C. Amold S. Massey .
H H.W. Book J. L. Moon )
C. R. Willmore, Secretary M. Hudis .. Williams
R. Kingsbury
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American National Standard
Conformance Requirements for
Liquid-Filled Transformers
Used in Unit Installations,
Including Unit Substations

1. General

1.1 Scope. This standard covers conformance tests
and requirements for liquid-filled transformers. Such
transformers may be remotely or integrally associated
with either primary and secondary switchgear or sub-
stations, or both, and rated not greater than 2500 kVA,
with voltages not exceeding 38 kV (35kV voltage
class). Insulating liquids are limited fo those specified
in ANSI/IEEE C57.12.00-1980 unless otherwise noted
herein.

This standard does not cover the following types of
liquid-filled transformers:

(1) Overhead-type distribution transformers, includ-
ing those mounted in surface enclosures

(2) Pad-mounted compartmental-type transformers
as described and defined in the following standards:

American National Standard Requirements for Pad-
Mounted Compartmental-Type Self-Cooled Single-
Phase Distribution Transformers with High-Voltage
Bushings (High-Voltage, 34 500 GrdY/19 920 Volts
and Below; Low-Voliage, 240/120; 167 kVA and
Smaller), ANSI C57.12.21-1980

American National Standard Requirements for Pad-
Mounted Compartmental-Type Self-Cooled Three-
Phase Distribution Transformers with High-Voltage
Bushings (34 500 GrdY/19 920 Volts and Below;
2500 kVA and Smaller), ANSI C57.12.22-1980

American National Standard Requirements for Pad-
Mounted Compartmental-Type Self-Cooled Single-
Phase Distribution Transformers with Separable In-
sulated High-Voltage Connectors, High-Voltage

34 500 GrdY/19 920 Volts and Below; Low-Voltage,
240/120; 167 kVA and Smaller, ANSI C57.12.25-1981

American National Standard Requirements for Pad-
Mounted Compartmental-Type Self-Cooled Three-
Phase Distribution Transformers for Use with Separable
Insulated High-Voltage Connectors, High-Voltage,

24 940 GrdY/14 400 Volts and Below; 2500 kVA and
Smaller, ANSI C57.12.26-1975

e

(3) Subsurface or submersible-type transformers as
described and defined in the following standards:

American National Standard Requirements for Under-
ground-Type Single-Phase Distribution Transformers,
with Separable Insulated High-Voltage Connectors,
High Voltage 24 940 GrdY/14 400 Volts and Below,
Low Voltage 240/120, 100 kVA and Smaller, ANSI
C57.12.23-1978

American National Standard Requirements for Under-
ground-Type Three-Phase Distribution Transformers,
2500 kVA and Smaller; High Voltage 24 940 GrdY/
14 400 Volts and Below; Low Voltage 480 Volts and
Below, ANSI C57.12.24-1982

American National Standard Requirements for Sec-
ondary Network Transformers, Subway and Vault
Types (Liquid Immersed), ANSI C57.12.40-1982

(4) Rectifier transformers

(5) Mobile transformers

(6) All transformers for use in ships and other
watcrcraft, railway rolling stock, aircraft, and automo-
tive vehicles other than mobile home and recreational
vehicles

(7) Transformers used in mines

(8) Transformers installed in railways for the genera-
tion, transformation, transmission, or distribution of
power and used exclusively for operation of rolling
stock, or transformers installed in railways and used
exclusively for signaling, or communication purposes

(9) Instrument transformers

(10) Step-voltage regulators and induction voltage
regulators

(11) Arc furnace transformers

(12) Transformers installed with communication
equipment under the exclusive eonfrol of communica-
tion utilities, located outdoors or in building spaces
used exclusively for such installations

(13) Transformers that are used under the exclusive
control of electric utilities for the purpose of com-
munication or metering, or for the generation, control,
transformation, transmission, and distribution of elec-

Documents


http://www.avadocuments.com/doc/ieee-c57-12-13-1982-scan
http://www.avadocuments.com/doc/ieee-c57-12-13-1982-scan

ANSI (¢57.12.13 &2 7- 0724150 0004?33 & WA

AMERICAN NATIONAL STANDARD C57.12,13-1982

tric energy and that are located in buildings used exclu-
sively for such purposes or located outdoors on property
owned or leased by the utility, or on public highways,
streets, roads, etc, or by established rights on private

property

1.2 Reference Standards. Transformers covered by this
standard shall conform to relevant sections of the latest
revision of applicable industry standards, except as
otherwise indicated in this standard. Included among
these standards are the following:

American National Standard Requirements for Trans-
formers 230 000 Volts and Below, 833/958 through
8333/10 417 kVA, Single Phase and 750/862 through
60 000/80 000/100 000 kVA Three Phase (includes
supplement ANSI C57.12.10a-1978), ANSI C57.12.10-
1977

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

American National Standard Transformer Terminol-
ogy, ANSI C57.12.80-1978

American National Standard General Requirements for
Liquid-Immersed Distribution, Power, and Regulating
Transformers, ANSI/IEEE C57.12.00-1980

American National Standard Test Code for Liquid-
Immersed Distribution, Power, and Regulating Trans-
formers and Guide for Short-Circuit Testing of Distri-
bution and Power Transformers, ANSI/IEEE C57.12.90-
1980

American National Standard National Electrical Code,
ANSI/NFPA 70-1981

American National Standard Safety Standard for High
Voltage Industrial Control Equipment, ANSI/UL 347-
1978

NEMA Standards Publication for Transformers, Regula-
tors, and Reactors, NEMA TR 1-1980*

1.3 Definitions

1.3.1 Routine Tests. Tests made for quality control
by the manufacturer on every device or representative
samples, or on parts or materials as required to verify
during production that the product meets the design
specifications and applicable standards.

NOTES:

(1) Certain quality assurance tests on identified critical parts
of repetitive high-production devices may be tested on a planned
statistical sampling basis.

(2) “Routine tests” are sometimes called “production tests.”

! Available from the National Electrical Manufacturers Associa-
tion, 2101 L Street NW, Washington, D.C, 20037,

1.3.2 Design Tests. Tests made by the manufacturer
to determine the adequacy of the design of a particular
type, style, or model of equipment or its component
parts to meet ifs assigned ratings and to operate satis-
factorily under normal service conditions or under
special conditions if specified. These tests may be used
to demonstrate compliance with applicable standards
of the industry.

NOTES:

(1) Design tests ar¢ made on representative apparatus or
prototypes to verify the validity of design analysis and calcula-
tion methods and to substantiate the ratings assigned to all
other apparatus of basically the same design. These fests may
also be used to evaluate modifications of a previous design and
to ensure that performance has not been adversely affected.
Test data from previous similar designs may be used for current
designs, where appropriate. Once made, the tests need not be
repeated unless the design is changed so as to modify perfor-
mance.

(2) “Design tests” are sometimes called “type tests,”

1.3.3 Other Tests. Tests so identified in individual
product standards that may be specified by the user in
addition to routine tests. (Examples include impulse,
insulation power factor, and audible sound tests.)

1.3.4 Conformance Tests, Certain performance tests
conducted to demonstrate compliance with the applic-
able 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 standard requirements is unnecessary.

2. Insulation System Requirements

2.1 Internal Insulation System. The transformer shall
utilize a qualified internal insulation system, as described
in the Appendix to this standard.

2.2 External Electrical Clearances. External electrical
clearances for high-voltage bushings and low-voltage
terminals with exposed conducting parts shall be as
shown in Table 1. The clearances shown apply to a
completely assembled unit including enclosure, if any,
and are minimum values for the rating given,

3. Optional Accessory Devices

3.1 General. Accessory devices are those devices that
are not basically required for proper operation of a
transformer but perform a secondary or minor func-
tion as an adjunct or refinement to the primary func-
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