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(This Foreword is not part of American National Standard C29.8-1985.)
Foreword

The first edition of this standard was essentially based on the EEI-NEMA Standard for Wet-
Process Porcelain Insulators (Apparatus, Cap and Pin Type), EEI TDJ-58, NEMA 146-
1956. (EEI is the Edison Electric Institute; NEMA is the National Electrical Manufac-
turers Association.) Subsequent revisions were developed by the American National Stan-
dards Committee on Insulators for Electric Power Lines, C29.

This standard has been revised four times by the C29 Committee. The principal differ-
ences between this revision and the 1980 edition include:

(1) moving packing recommendations to the Appendix

(2) changing the description of the test for ferrous metal parts galvanizing

(3) replacing the figures with a table of dimensions and characteristics

(4) requiring electrical tests to be made on completely assembled insulators

This standard was processed and approved for submittal to ANSI by American National
Standards Committee on Insulators for Electric Power Lines, C29. Committee approval
of this standard does not necessarily imply that all committee members voted for its
approval. At the time it approved this standard, the C29 Committee had the following
members:

Olin Compton, Chair
Kyle Pitsor, Secretary

Organization Represented Name of Representative

Bonneville Power Administration. . . .. ... .. .. . 0 0oL R. L. Brown
Electric Light and Power Group. . . . .. ... ... ... i F. B. Callahan
A. S. Jagtiani
J. F. Karcher
W. C. Lauth
E. F. Marchbank
J. P. Markey
J. Weber
Institute of Electrical and Electronics Engineers IEEE). . . . . . .. ... .. 0. Compton
T. A. Pinkham
W. E. Richard
N. E. Spaulding
National Electrical Manufacturers Association . . .. ... ........... A. C. Baker
. N. Essig (Alt)
G
. E. Kingsbury
R. E. Neptune
J. L. Nicholls
J. D. Sakich
E

U.S. Department of the Army (Liaison) . . . ... .. ... ........... J. S. Robertson
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American National Standard

for Wet-Process Porcelain Insulators —

Apparatus, Cap and Pin Type

1. Scope

This standard covers outdoor high-voltage cap-and-pin-
type apparatus insulators made of wet-process porcelain
and used in the transmission and distribution of electri-
cal energy.

2. Referenced Standards

2.1 American National Standards. This standard is
intended for use in conjunction with the following
American National Standards. When these standards
are superseded by a revision approved by the American
National Standards Institute, Inc, the revision shall

apply.
ANSI €29.1-1982, Test Methods for Electrical Power
Insulators

ANSI Z55.1-1967, Gray Finishes for Industrial Appara-
tus and Equipment

2.2 Other Standard. This standard is intended for use
in conjunction with Specification for Zinc Coating
(Hot-Dip) on Iron and Steel Hardware, ASTM
A153-82.!

3. Definitions
3.1 See Section 2 of ANSI C29.1-1982 for definitions
of terms used in this standard.

3.2 In this standard, the word “insulator” shall refer
to a unit or to a stack of two or more units.

3.3 The technical reference numbers appearing in
Table 1 are a widely used and recognized identification
series for apparatus insulator units or stacks.

! Available from ASTM, 1916 Race Street, Philadelphia, PA
19103.

4

4. General

4.1 Insulators shall conform in all respects to the re-
quirements of this standard.

4.2 Manufacturer’s drawings, if furnished, shall show
the outline of the insulators, together with all pertinent
dimensions. Any variations in these dimensions due to

~ manufacturing tolerances shall be indicated.

5. Material

5.1 The insulators shall be made of good commercial-
grade wet-process porcelain.

5.2 The entire porcelain surface of the insulators that
will be exposed after assembly shall be glazed. The en-
tire porcelain surface shall be relatively free from im-
perfections. Color is not a part of this standard. If gray
is required, it shall be in accordance with ANSI Z55.1-
1967 and shall conform to Munsell notation 5BG
7.0/0.4 with the following tolerances:

(1) Hue: +12 (3G to 7B)

(2) Value: 0.5

(3) Chroma: -0.2to+0.6

5.3 Metal parts shall be made of a good commercial
grade of malleable iron, ductile iron, or steel. Ferrous
parts other than stainless steel shall be galvanized in
accordance with ASTM A153-82.

6. Dimensions and Characteristics

6.1 Dimensions and characteristics shall be in accor-
dance with Table 1.
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6.2 Shell diameters given for the insulators listed in
Table 1 shall not be exceeded by more than 3 per-
cent to ensure physical clearances in assembled ap-
paratus.

6.3 Minimum dimensions are limited by other speci-
fied characteristics. ’

6.4 The length tolerance for any individual unit shall
be +1/32 inch.

7. Marking

Each insulator unit shall bear symbols identifying the
manufacturer and giving the year of manufacture. The
marking shall be legible and durable.

8. Sampling, Inspection, and Tests

8.1 General. Tests described in 8.2 shall be required
only on insulators of new designs. Tests described in
8.3 shall be required on each lot of insulators. Tests
described in 8.4 shall be made on each insulator. Elec-
trical tests described in 8.2 shall be conducted on com-
pletely assembled insulators.

8.2 Design Tests

8.2.1 Low-Frequency Wet Withstand. Three insula-
tors shall be selected at random and tested in accor-
dance with 4.5 of ANSI C29.1-1982. Failure of any in-
sulator to meet the rated wet-withstand value given in
Table 1 shall constitute failure to meet the require-
ments of this standard.

8.2.2 Critical-Impulse Flashover, Positive. Three
insulators shall be selected at random for the critical-
impulse flashover test, positive, and tested in accor-
dance with 4.7 of ANSI C29.1-1982. Failure of the
average critical-impulse flashover value of the three
insulators to equal or exceed 92 percent of the rated
critical-impulse flashover value given in Table 1 shall
constitute failure to meet the requirements of this
standard.

8.2.3 Impulse Withstand. Three insulators shall be
selected at random and tested in accordance with 4.8
of ANSI C29.1-1982. Failure of any insulator to meet
the rated impulse-withstand value given in Table 1 shall
constitute failure to meet the requirements of this
standard.
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8.2.4 Radio-Influence Voltage. Five insulators shall
be selected at random and tested in accordance with
479 of ANSI €29.1-1982. If one or more insulators fail
to meet the requirements given in Table 1, five addi-
tional insulators shall be selected at random and tested.
Failure of one or more of these additional insulators
shall constitute failure to meet the requirements of this
standard.

8.2.5 Compression Strength. Three insulators shall
be selected at random and tested in accordance with
5.1.4.4 of ANSI C29.1-1982. Failure of the average
strength of the three insulators to meet the strength
requirement given in Table 1 or failure of any one in-
sulator to equal 85 percent of that strength require-
ment shall constitute failure to meet the requirements
of this standard.

8.2.6 Thermal Shock. Three insulators shall be
selected at random and tested for ten complete cycles
in accordance with 5.5 of ANSI C29.1-1982. The tem-
perature of the hot-water bath shall be approximately
150°F (66°C), and the temperature of the cold-water
bath shall be approximately 39°F (4°C). If one insula-
tor fails, three additional insulators shall be selected at
random and tested. Failure of more than one insulator
from the first sample or from the first and second sam-
ples combined shall constitute failure to meet the re-
quirements of this standard.

8.3 Quality Conformance Tests?

8.3.1 Visual and Dimensional Tests. Conformity
with 5.2 may be determined by visual inspection. All
insulators not conforming to 5.2 fail to meet the re-
quirements of this standard. '

Three insulators shall be selected at random from
the lot and their dimensions checked against the dimen-
sions on the manufacturer’s drawing. Failure of more
than one of these insulators to conform, within manu-
facturing tolerances, to the dimensions on this drawing
shall constitute failure of the lot to meet the require-
ments of this standard.

8.3.2 Porosity Test. Specimens shall be selected
from porcelain insulators destroyed in other tests and
tested in accordance with 5.4 of ANSI C29.1-1982.
Penetration of the dye into the body of the dielectric
shall constitute failure of the lot to meet the require-
ments of this standard.

8.3.3 Galvanizing Test. Five pieces representative of
each type of galvanized hardware used with the insula-
tors shall be selected at random and tested in accor-
dance with Section 6 of ANSI C29.1-1982. Five to ten
measurements shall be uniformly and randomly distrib-

? Substantial test experience indicates that a total of 1/2% of
the number of insulators in the lot is sufficient to establish
characteristics demonstrable by destructive tests.
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AMERICAN NATIONAL STANDARD C29.8-1985

uted over the entire surface. The average thickness
value for each individual specimen and the average of
the entire sample shall equal or exceed the following:

Average of
Average of Individual
Hardware Entire Sample Specimen
Hardware 3.4 mil 3.1 mil
(except nuts/bolts)
Nuts/bolts 2.1 mil 1.7 mil

If the average of one specimen or if the average of the
entire sample fails to comply with the above, ten addi-
tional pieces of the same type of hardware shall be se-
lected at random and tested. Failure of the retest sam-
ple to comply with the minimum thickness criteria
shall constitute failure of the lot to meet the require-
ments of this standard.

8.3.4 Cantilever Strength. Three insulators shall be
selected at random and tested in accordance with
5.1.4.1 of ANSI C29.1-1982. Failure of the average
strength of the three insulators to meet the strength
requirement given in Table 1 or failure of any one insu-
lator to equal 85 percent of that strength requirement
shall constitute failure of the lot to meet the require-
ments of this standard.

8.3.5 Torsional Strength. Three insulators shall be
selected at random and tested in accordance with
5.1.4.2 of ANSI C29.1-1982. Failure of the average
strength of the three insulators to meet the strength
requirement given in Table 1 or failure of any one insu-

Appendix

mation only.)

Packing

lator to equal 85 percent of that strength requirement
shall constitute failure of the lot to meet the require-
ments of this standard.

8.3.6 Tensile Strength. Three insulators shall be
selected at random and tested in accordance with
5.1.4.3 of ANSI C29.1-1982. Failure of the average
strength of the three insulators to meet the strength
requirements given in Table 1 or failure of any one
insulator to equal 85 percent of that strength require-
ment shall constitute failure of the lot to meet the
requirements of this standard.

8.3.7 Puncture. Three assembled insulators shall
be selected at random and tested in accordance with
4.11 of ANSI C29.1-1982. If the average puncture
voltage of the three insulators fails to meet the require-
ment given in Table 1 or if the percent average varia-
tion exceeds 15, this shall constitute failure of the lot
to meet the requirements of this standard.

8.4 Routine Tests
8.4.1 Tension Proof. Each insulator unit shall be
tested in tension in accordance with 7.2.2 of ANSI

C29.1-1982. The load applied shall be that shown in

Table 1. All units that fail do not meet the require-
ments of this standard.

8.4.2 Flashover. Each insulator umt shall be sub-
jected to a routine flashover test in accordance with
7.1 of ANSI C29.1-1982. All units that puncture fail
to meet the requirements of this standard.

(This Appendix is not part of American National Standard C29.8-1985, but is included for infor-

Packaging of insulators should be such as to afford reasonable and proper protection to the in-

sulators in shipping and handling.

Each box or container should be marked with: the number of pieces contained therein; the
catalog number, or class number, or description of the contents; and the manufacturer’s name.

6
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Ready Access to the
World's Standards through ANSI

Are you seeking a standard vital to your interests? Turn to the American National
Standards Institute, which performs a unique function as America’s clearinghouse
and information center for national, international, regional, and foreign standards.

ANSI is the sole source of a/l approved American National Standards. In addition,
the Institute is the U.S. source for all international standards and drafts of the
International Organization for Standardization (ISO), International Electrotechni-
cal Commission {IEC), and of the publications of ISO member bodies. And that's
notall...

Here's a capsule summary of the wealth of materials available from ANSI —

STANDARDS

oA/l approved American National Standards in print. A standing order service
is available to standards users who wish to receive new and revised standards
automatically.

¢/SO and IEC International Standards

«/SO Draft International Standards

«/EC Six Months’ Rule Drafts

«CEN Proposals — Draft European Standards developed and issued for preliminary
vote by the European Committee for Standardization (CEN).

eCENELEC/CECC Proposals — Draft specifications issued by CECC, the Electronic
Components Committee of the European Committee for Electrotechnical Stan-
dardization (CENELEC)

eStandards of 89 national standards organizations that belong to 1SO

e English translations of thousands of foreign standards

CATALOGS

eAnnual Catalog of American National Standards. Supplements are published
several times a year.

o Latest catalogs issued by 1SO, IEC, and 55 members of ISO

e Foreign catalogs in English translation

eSpecialized listings of American National Standards in fields ranging from infor-
mation processing to safety and health

Available in Microform

American National Standards are available in microform from: information Han-
dling Services, Inverness Business Park, 15 Inverness Way East, P.O. Box 1154,
Englewood, Colorado 80110; tel (303) 779-0600: and from Information Mar-
keting, Inc, 13251 Northend Street, Oak Park, Michigan 48237; tel (313) 546-6706.
All ISO and |EC standards may be obtained in microform from Information Han-
dling Services.
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American National Standards

The standard in this booklet is one of 8000 standards approved to date by
the American National Standards Institute.

The Standards Institute provides the machinery for creating voluntary stan-
dards. It serves to eliminate duplication of standards activities and to weld
conflicting standards into single, nationally accepted standards under the
designation “ American National Standards."”

Each standard represents general agreement among maker, seller, and user
groups as to the best current practice with regard to some specific problem.
Thus the completed standards cut across the whole fabric of production,
distribution, and consumption of goods and services. American National
Standards, by reason of Institute procedures, reflect a national consensus
of manufacturers, consumers, and scientific, technical, and professional orga-
nizations, and governmental agencies. The completed standards are used
widely by industry and commerce and often by municipal, state, and federal
governments.

The Standards Institute, under whose auspices this work is being done, is the
United States clearinghouse and coordinating body for voluntary standards
activity on the national level. It is a federation of trade associations, techni-
cal societies, professional groups, and consumer organizations. Some 1000
companies are affiliated with the Institute as company members.

The American National Standards Institute is the United States member of
the International Organization for Standardization (ISO) and the Interna-
tional Electrotechnical Commission (IEC). Through these channels U.S. stan-
dards interests make their positions felt on the international level. American
National Standards are on file in the libraries of the national standards bodies

of more than 60 countries.

American National Standards Institute, inc
1430 Broadway
New York, N.Y. 10018
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