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NOTICE AND DISCLAIMER 

The information in this publication was considered technically sound by the consensus of persons 
engaged in the development and approval of the document at the time it was developed. 
Consensus does not necessarily mean that there is unanimous agreement among every person 
participating in the development of this document. 

The National Electrical Manufacturers Association (NEMA) standards and guideline publications, 
of which the document contained herein is one, are developed through a voluntary consensus 
standards development process. This process brings together volunteers and/or seeks out the 
views of persons who have an interest in the topic covered by this publication. While NEMA 
administers the process and establishes rules to promote fairness in the development of 
consensus, it does not write the document and it does not independently test, evaluate, or verify 
the accuracy or completeness of any information or the soundness of any judgments contained in 
its standards and guideline publications. 

NEMA disclaims liability for any personal injury, property, or other damages of any nature 
whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly 
resulting from the publication, use of, application, or reliance on this document. NEMA disclaims 
and makes no guaranty or warranty, express or implied, as to the accuracy or completeness of 
any information published herein, and disclaims and makes no warranty that the information in 
this document will fulfill any of your particular purposes or needs. NEMA does not undertake to 
guarantee the performance of any individual manufacturer or seller’s products or services by 
virtue of this standard or guide. 

In publishing and making this document available, NEMA is not undertaking to render 
professional or other services for or on behalf of any person or entity, nor is NEMA undertaking to 
perform any duty owed by any person or entity to someone else. Anyone using this document 
should rely on his or her own independent judgment or, as appropriate, seek the advice of a 
competent professional in determining the exercise of reasonable care in any given 
circumstances. Information and other standards on the topic covered by this publication may be 
available from other sources, which the user may wish to consult for additional views or 
information not covered by this publication. 

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of 
this document. NEMA does not certify, test, or inspect products, designs, or installations for 
safety or health purposes. Any certification or other statement of compliance with any health or 
safety-related information in this document shall not be attributable to NEMA and is solely the 
responsibility of the certifier or maker of the statement. 
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c 
Foreword (Tili! I.orc.\vord is not  LI p i r i  o f  hiiiericnn National Standard C29.9-1983.1 

The first edition of this standard was based essentially on  the EEI-NEMA (Edison Electric 
Institute-National Electrical Manufacturers Association) Standards for Wet-Process Por- 
celain Insulators (Apparatus. Post-Type), EEI TDJ-59. NEMA 147-1956. I t  was developed 
by tlie American National Standards Committee on Insulators for Electric Power Lines. 
c 2 9 .  

This standard lias been revised three times by the C79 Committee. This third revision 
( i  ) makes numerous editorial changes deemed to  improve clarity: (2) removes p«rcelain 
color as a requirement; (3) changes the test description for ferrous metal parts galvaniz- 
ing; ( 4 )  moves packing requirements t o  an appendix: ( 5 )  requires electrical tests to be 
made on completely assembled insulators: (6) revises the mechanical proof test iequire- 
ments: (7) increases routine tension test values t o  50 percent of rating; and (8) adds op- 
tional routine cantilever and bending movement tests. 

Suggestions for improvement of this standard will be welcome. They should be sent to 
tlie National Electrical Manufacturers Association. 2 101 L Street, NW, Washington, 
D.C. 20037. 

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 the standard does not necessarily imply that all committee members voted for its ap- 
proval. At the time it approved this standard, the C29 Committee had the following 
members: 

O. Compton, Chairman 
C. H. White. Secretary 

Orgariizatiori Represetited Name of Represetitative 

Association of American Railroads (AAR) .  . . . . . . . . . . . . . . . . . . . .  . (Representation Vacant) 
Electric Light and  Power Group.  . . . . . . . . . . . . . . . . . . . . . . . . . .  . J .  B .  Fitch 

A. S .  Jayriani 
W. C. Lauth 
R. F. Leliman 
J .  Weber 
E. F. hlarchbank (Alt)  
J. P. hlarkey (Alt)  

T. A. Pinkham 
W. E. Richard 
N. E. Spaulding (Alt)  

National Electrical Manufacturers Association . . . . . . . . . . . . . . . . . .  .A. C. Baker 
G.  A. Bolin 
R. Brideweser 
J .  W. Carter 
B. E. KinFsbury 
J. L. Nicholls 
H. J .  Sandwick 
A. E ,  Schwalm 

U.S. Department  of the Army (Liaison) . . . . . . . . . . . . . . . . . . . . . .  . J .  S .  Robertson 
U.S. Department  of Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .R. L. Brown 

inst i tute  of Electrical and Electronics Engineers . . . . . . . . . . . . . . . . .  .O. Compton  
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I .  

American National Standard 
for Wet-Process Porcelain Insulators 
Apparatus, Post -Type 

~r 0 

1 .  Scope 4. Material 

This standard covers outdoor high-voltage post-type 
apparatus insulators made of wet-process porcelain 
and used in the transmission and distribution o f  elec- 
trical energy. 

2. Definitions 

2. i See Section 2 of American National Standard 
Test Methods for Electrical Power Insulators, ANSI 
C29.1-1982? for definitions of terms. 

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

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

4.1 Insulators shall be made of good commercial grade 
wet-process porcelain. 

4.2 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 American 
National Standard Gray Finishes for Industrial Appara- 
tus and Equipment, ANSI 255.1-1967 (R1973). and 
conform to Munsell notation 5BG 7.0/0.4 with the 
following tolerances: 

f 12 (3G to 7B) 

-0.2 t o  t 0.6 

(1) Hue: 
( 2 )  Color: f 0.5 
(3) Chroma: 

4.3 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 Specification for Zinc Coating (Hot- 
Dip) on  Iron and Steel Hardware, ASTM A1.53-80.’ 

3. General 
5.  Dimensions and Characteristics 

3.1 Insulators shall conform to all respects to the re- 
quirements hereinafter stated. The text and tables sup- 
plement each other and shall be considered as part of 
this standard. 

3.2 Some insulators are tapered and may contain units 
that have certain characteristics whose strengths ex- 
ceed those given in the tables. Each unit shall comply 
with the manufacturer’s strength requirements. 

3.3 Manufacturers’ drawings. if furnished, shall show 
the outline of the insulators. together with all pertinent 
dimensions. Any variations in these dimensions due t o  
manufacturing tolerances shall be indicated. 

5. i Dimensions and characteristics of the insulators 
shall be in accordance with Tables 1 and 2 and 
Figure I .  

5.2 Shell diameters given for the insulators listed in 
Table 1 shall not be exceeded by more than three per- 
cent to ensure physical clearances in assembled ap- 
paratus. 

5.3 Minimum dimensions are limited by other speci- 
fied characteristics. 

‘Copies are available from ASTM. 1916 Race Street, Philadel- 
phia. PA 19103. 
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AXlERICAN NATION.4L STAND.4RD C79.9-1983 

6 .  Marking 

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

7. Samples. Iiispectioii. and Tests 

7.1 General. Tests described in 7.3 shall be required 
only o n  insulators of new designs. Tests described in 
7.3 shall be  required on each lot of insulators. Tests 
described in 7.4 shall be made on  each insulator. Elec- 
trical tests described in 7.3 shall be conducted on com- 
pletely assembled insulators. 

7.2 Design Tests 
7.2.1 Low-Frequency Wet Withstand. Three insula- 

tors shall be selected at random and tested in accordance 
with 4.5 of  ANSI C29.1-1982. Failure of any insulator 
to  meet the rated wet withstand value, as given in the 
applicable table. shall constitute failure to meet the 
requirements of  this standard. 

7.2.2 Critical-Impulse Flashover, Positive. Three 
insulators shall be selected at random and tested in ac- 
cordance with 4.7 of ANSI (29.1-1982. Failure of  the 
average critical-impulse flashover value of the three in- 
sulators to equal or exceed 9 2  percent of the rated 
critical-impulse flashover value, as given in the ap- 
plicable table, shall constitute failure t o  meet the re- 
quirements of this standard. 

7.2.3 Impulse Withstand. Three insulators shall be 
selected at random and tested in accordance with 4.8 
of ANSI C79.1-1987. Failure of anv insulator to meet 
the rated impulse-withstand value. as given in the ap- 
plicable table. shall constitute failure t o  meet the re- 
quirements of this standard. 

7.2.4 Radio-Influence Voltage (RIV). Three insula- 
tors shall be selected at random and tested in ac- 
cordanct with 4.9 of  ANSI C29.1-1987. If one or more 
insulators fail t o  meet the requirements given in the 
applicable table. three additional 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. 

7.2.5 Thermal Shock. Three insulators shall be 
selected at random and tested for ten complete cycles 
in accordance with 5.5 of ANSI (29.1-1982. For 
multiunit insulators? three of  each type of  unit in the 
stack shall be tested. The temperature of the hot-water 
bath shail be approximately 150°F (66°C) and the 
temperature of the cold-water bath shall be approxi- 
mately 39°F (4°C). At the end of the tenth cycle, 

the test specimens sliall be checked. for electrical 
soundness. If  one  insulator fails, three additional in- 
sulators shall be selected at random and tested. Failure 
of more than one insulator from the first sample. or 
from the first and second samples combined. shall 
constitute failure to meet the requirements of  this 
standard. 

be selected at random and tested in accordance with 
5.1.4.4 of  ANSI C79.1-1983. For multiunit insula- 
tors. three of each type of unit in the stack shall be 
îested. Failure o f  the average strength of the three in- 
sulators or units to meet the strength requirements 
given in the tables or to meet the specified higher 
strength requirement, where applicable, or failure of  
any one insulator or unit to equal 85 percent of  that 
strength requirement shail constitute failure to  meet 
the requirements of  this standard. 

selected at random and tested in accordance with 
5.1 4.2 of  ANSI C29.1-1982. For multiunit insula- 
tors, three of  each type of unit in the stack shall be 
tested. Failure o f  the average strength of the three 
insulators or units t o  meet the strength requirements 
given in the tables or t o  meet the specified higher 
strength requirement, where applicable, or failure o f  
any one insulator or  unit t o  equal 8 5  percent of that 
strength requirement shall constitute failure t o  meet 
the requirements of  this standard. 

7.3 Quality Conformance Tests’ 
7.3.1 Visual and Dimensional Tests. Conformity 

with 4.7 may be  determined b y  visual inspection. Ail 
insulators not conforming t o  4.2 fail to  meet the re- 
quirements of  this stanbard. 

Three insulators shall be selected at random :rom 
the lot and their dimensions checked against the di- 
mensions of  the manufacturer’s drawing. Failure of 
niore than one o f  these insulators to  conform to the 
diniensions on  the drawing shall constitute failure of  
the lot t o  meet the requirements of  this standard. 

7.3.2 Porosity. Test specimens shall be selected 
from insulators destroyed in other tests and tested in 
accordance with 5.4 of ANSI C29.1-1982. Penetra- 
tion of the dye into the body of the dielectric shall 
constitute failure o f  the lot t o  meet the requirements 
of this standard. 

7.3.3 Galvanizing Test. Five pieces representative 
of, each type of  galvanized hardware used with the in- 
sulators shall b e  selected at random and tested in ac- 

a 
7.2.6 Compression Strength. Three insulators shall 

7.2.7 Torsional Strength. Three insulators shall be 

’Substantial  experience indicates that  a total  of one-half per. 
cent of the  nuniber  of insulators in the  lot is sufficient to 
establish characterist ics demonstrable by destructive tests. 
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AhlERICAN NATIONAL S T A N D A R D  C39.9-1963 

i cordance with Section 6 of ANSI (29.1-1982. Five 
to teti measurements shall be uniformly and randomly 
distributed over the entire surface. The average thick- 
ness value for each individual specimen and the average 
of the entire sample shall equal or exceed the following: 

A verage of' 
A verage of' it~dividiial 

Hardware E t i  tire Satiiple SpeL'ifl2Ctl 

a 

Hardware 3.4 mil 3.1 mil 

Nut s/ bolts 3.1 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 
additional pieces of the same type of  hardware shall be 
selected at random and tested. Failure of the retest 
sample t o  comply with the minimum thickness criteria 
shall constitute failure of the lot t o  meet the require- 
ments of this standard. 

7.3.4 Cantilever Strength. Three insulators shall be 
selected at random and tested in accordance with 
5.1.4.1 of ANSI (29.1-1982. For multiunit insulators, 
three of each type of unit in the stack shall be tested. 
The units may be tested in a stack or individually. 
Failure of the average strength of  the three insulators 
or units to meet the strength requirements given in 
tiis tables or to meet the specified higher strength 
requirement. where applicable. or failure of any one 
insulator or unit to  equal 85 percent of  that strength 
requirement shall constitute failure to  meet the re- 
quirements of this standard. 

7.3.5 Tensile Strength. Three insulators shall be 
selected at  random and tested in accordance with 
5.1.4.3 of ANSI C29.1-1982. For multiunit insulators, 
three o f  each type of unit in the stack shall be tested. 
Failure of  the average strength of the three insulators 
or units to  meet the strength requirements given in the 
tables or to  meet the specified higher strength require- 
ment, where applicable, or failure of any one insulator 
or unit t o  equal 8 5  percent of that strength require- 
ment shall constitute failure t o  meet the requirements 
of this standard. 

7.4 Routins Tests 
7.4.1 Flashover. Each hollow-core insulator unit 

shall be subjected to  a routine flashover test before 
assembly in accordance with 7.1 of  ANSI C29.1-1982. 
For this test. an electrode shall be placed on  each 
side of ,  and adjacent to. the porcelain barrier. Ail units 
that puncture fail to meet the requirements of this 
standard. 

(except nuts/bolts) 

7.4.2 Mechanical Proof 
7.4.2.1 Each insulator of the type given in  Table 

1 shall be subjected to one of the following tests. e 

(1 ) A tension test in accordance with 5 . I  .4.3 of 
ANSI (29.1 -1987. The load applied shall be not less 
than 50 percent of the tension strength shown in the 
table. 

(3) A cantilever test in accordance with 5.1.4.1 of 
ANSI C29.1-1987. The load applied shall be not less 
than 40 percent of the cantilever strength shown in 
the table. The test shall be performed in each of the 
four quadrants. 

Successful completion of either the tension test 
or cantilever test shall constitute demonstration of  
conformance with the requirements of this standard. 

7.4.2.2 Each insulator of the type given in 
Table 3 shall be  subjected t o  one of  the following 
tests. 

(1) A tension test in accordance with 5 . I  .4.3 of 
ANSI C29.1-1982. The load applied shall be not less 
than 50 percent of  the tensile strength shown in the 
table. 

(2) A cantilever test in accordance with 5.1.4.1 
of ANSI C29.1-1982. The load applied shall be not 
less than 40 percent of the cantilever strength shown 
in table. The test shall be performed in each of the 
four quadrants. 

(3) A bending moment test in which the bending 
moment simultaneously loads each end of the unit in 
proportion t o  the unit rating. The test shall be repeated 
in each of  the four quadrants. The proof test moment 
shall be not less than 40 percent of the bending 
moment rating of the unit. 

the cantilever test or the bending moment test shall 
constitute demonstration of conformance with the 
requirements of  this standard. A unit rated higher than 
the stack in which it is contained shall be tested at 
50 percent of the tension rating of  the unit or at 40 
percent of the cantilever or bending moment rating 
of the unit, as applicable. 

Successful completion of either the tension test or 

8. Referenced American National Standards 

Wien the following American National Standards refer- 
red t o  in this document are superseded by a revision 
approved by  the American National Standards Institute, 
Inc, the revision shall apply: 

American National Standard Test Methods for Elec. 
trical Power Insulators, ANSI C29.1-1982 

American National Standard Gray Finishes for Indus- 
trial Apparatus and Equipment, ANSI Z55.1-1967 
( ~ 1 9 7 3 )  

h 

',i, 
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A ?1 E R IC.-\ Ìi Ìi .&TI OX A L STAND .A RI> C 2 Y, 9- I 9 8 L: 

1/32 in FOR EACH 
A 30 in OF HEIGHT OR 

PORTION THEREOF I 

B 1/8 i n  M A X  FOR EACH 30 in OF HEIGHT 
OR PORTION THEREOF 

BOLT CIRCLE 

-OM B O L T  CIRCLE 

‘2’ MAX I 
ROTATION M A Y  BE CLOCKWISE 
OR COUNTERCLOCKWISE 

NOTES: 
I l )  All dimensions are measured a t  bol t  circle. 
I I )  Toleranct: applies to individual units. 

Figure 1 
Tolerances 
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(These Appendixes are  no t  a p u t  o f  Aiiic.ricaii National Standard C29.9-1963. h u t  arc included 
tor intornilition onl! .) Appendixes . . .  

P 

Appendix A 

Packing 

Packaging of insulators should be such as t o  afford reasonable and proper protection t o  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. 

Appendix B 

Additional Electrical Design Tests 

In the following additional electrical design tests are required, the procedure given in this Ap- 
pendix may prove to  be useful. 

B 1. Lo w-Frequency Dry Flashover 

Three insulators should be selected at random and tested in accordance with 4.2 of  ANSI 
C29.1-1982. The average dry-flashover value of  the three insulators should be equal t o  or 
exceed 95 percent of the rated dry-flashover value of the insulator. 

B2. Low-Frequency Wet Flashover 

Three insulators should be selected at  random and tested in accordance with 4.3 of  ANSI 
C29.1-1983. The average wet-flashover value of  the three insulators should be equal t o  or 
exceed 90 percent of the rated wet-flashover value of the insulators. 

B3. Critical Impulse Flashover - Negative 

Three insulators should be selected at  random and tested in accordance with 4.7 of ANSI 
C29.1-1982. The average critical impulse flashover, negative, value of  the three insulators 
should be equal t o  or exceed 9 2  percent of the rated critical impulse flashover, negative, value 
of the insulators. 
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American National Standards 

The standard in this booklet is one of more than 10,000 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, i s  the 
United States clearinghouse and coordinating body for voluntary standards 
activity on the national level. It i s  a federation of trade associations, techni- 
cal societies, professional groups, and consumer organizations. Some 1 O00 
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 ( 1  EC). 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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