C411.4-16

o
@)z,

Composite suspension insulators for
overhead lines > 75 kV



https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process approved
by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to achieve consensus
and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in achieving consensus, it does
not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without limitation,
implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its non-infringement
of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of any of the information
published in this document. CSA Group makes no representations or warranties regarding this document’s compliance with any applicable
statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES, DIRECTORS,
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER C/'ISED,
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DA’ 1AGLY
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY THE.
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF Cs." GRL'IP
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or other services fur >r on cchalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this docu aent is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no res). ansibility whatsoever
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Gr. :tp has 1o power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or electronic form), CSA ~oup is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (ex<=pt i s otherwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not such in = “*2=< and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, modifica*.c.1, coy ‘ing, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and may give ise tc a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permit:~d by 'icer..=or by law, CSA Group reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standai '~y be the subject of patent rights. CSA Group shall not be
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for infornc i nal o d non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

¢ |oad this document onto a computer for the sole purpuse of reviewing it;
e search and browse this document; and

e print this document if it is in PDF formz c.

Limited copies of this document in prii .t or . 2»<r form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal Notice apy. »ars on each such copy.

In addition, users may not and “1ay n. % permit others to

e alter this document in any wa, 2r-emove this Legal Notice from the attached standard;
¢ sell this document without authc. zation from CSA Group; or

¢ make an electronis :opy >f this document.

If you do not agree vith ( 1y of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any
copies of the content. Yereof, and if you do make such copies, you are required to destroy them immediately. Use of this document
constitutes yc ir acceptance of the terms and conditions of this Legal Notice.

A

@)=,

- I— ™


https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

Standards Update Service

C411.4-16
July 2016

Title: Composite suspension insulators for overhead lines > 75 kV

To register for e-mail notification about any updates to this publication
e go to shop.csa.ca
¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2424222
If you require assistance, please e-mail techsupport@csagroup.org or call 4.5/747-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to fir,> uui how we protect your
personal information.


http://shop.csa.ca
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

(411.4-16

Composite suspension insulators for
overhead lines > 75 kV

B.CSA
e sp Group
e -

™A trade-mark of the Cana Ti<n Standards Association, operating as “CSA Group”

Published in July 2016 by CSA Group
A not-for-profit private sector organization
178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3

To purchase standards and related publications, visit our Online Store at shop.csa.ca
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-4883-0259-6

© 2016 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://shop.csa.ca
https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

C411.4-16 Composite suspension insulators for overhead lines > 75 kV

Contents

Technical Committee on Insulators 3
Preface 5

1 Scope 7

2 Reference publications 7

3 Definitions 9

4 General requirements 10
4.1 Design 10

4.2 Standardized coding of characteristics 11
4.3 Electrical and mechanical characteristics 11
4.4 Dimensions of end fittings 11

4.5 Marking 11

4.6 Service conditions 12

4.7 Dimensional variations 12

4.8 Quality management system 12

5 Designtests 12

5.1 General 12

5.2 Tests of core material 12

5.2.1 General 12

5.2.2 Dye penetration test 12

5.2.3  Water diffusion test 13

5.3 Water penetration test 14
5.3.1 Test specimens 14

5.3.2  Test procedure 14

5.3.3  Test evaluation 14

5.4 Accelerated weatherirg i2st 15
5.4.1 Test specimens 15

5.4.2  Test procedure .1~

5.4.3  Test evaluatich '5

5.5 Tracking and ercsion test 15
5.5.1 Test specirens 15

5.5.2  Testtraizformer 16

5.5.3  Test ptocedure 16

5.5.4 _ Tostevaluation 16

5.6 e sile load test 16

5.01 Tes.specimens 16

5.5.2  Test procedure 17

5.6.3 Testevaluation 17

5.7 Thermal-mechanical test 17
5.7.1 Test specimens 17

5.7.2  Test procedure 17

5.7.3  Test evaluation 17

July 2016 © 2016 CSA Group 1


https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

C411.4-16 Composite suspension insulators for overhead lines > 75 kV

5.8 Assembled core load-time test 18
5.8.1 Test specimens 18

5.8.2 Mechanical load test 18

5.9 Mechanical load-time test 19
59.1 Testspecimen 19

5.9.2  Test procedure 19

5.9.3 Test evaluation 20

5.10 Flammability test 20

5.10.1 General 20

5.10.2 Acceptance criteria 20

6 Typetests 20

6.1 General 20

6.2 Critical impulse flashover test 20

6.3 Wet power frequency voltage flashover test 21
6.4 Coronatest 21

6.4.1 General 21

6.4.2 Test arrangement 21

6.4.3 Corona test procedure 22

6.4.4 Coronatest 23

6.4.5  Acceptance criteria 23

7 Sample tests 24
7.1 General 24

7.2 Lot and sample size 24
7.3 Socket cotter key operation 24
7.4 Visual inspection and verification of dimensions 24

7.5 SML verification 24
7.6 Galvanizing test 24
7.7 Dye penetration test 24
7.8 Retesting procedure 24

8 Routine tests 25

8.1 General 25

8.2 Visual examination. _S%
8.3 Mechanical routine (st 25

9 Packaging 25

Annex A (norn.ativy) — Tracking wheelno.1 35

Annex B (hormative) — Tracking wheelno.2 37

Anri2x Z.lir. formative) — Corona testing of insulators 39

Ainrex D (imyrmative) — Example design test report format: Composite suspension composite
insulator 41

An.ex E (informative) — Example of type test report: Composite suspension insulator 48

ranex F (informative) — Example sample/routine test report: Composite suspension insulator 51

July 2016 © 2016 CSA Group 2


https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

(C411.4-16

Composite suspension insulators for overhead lines > 75 kV

Technical Committee on Insulators

G. Watt

R.A. Bernstorf

l. Boev

B.D. Bonilla-Sanchez

A.J. Carreira

E. Del Bello

K. Dostie

J. Duxbury

T. Fu

J.M. George

E.P. Grandt't

2.1, Klassen

July 2016

Mississauga, Ontario Chair
Category: General Interest

Hubbell/The Ohio Brass Company,
Wadsworth, Ohio, USA
Category: Producer Interest

Kinectrics Inc., Associate

Toronto, Ontario

British Columbia Hydro, A.sociate

Burnaby, British Columbia

K-Line Insulators Limited,
Scarborough, Ontario
Category: Producer Interest

SEVES SEDIVER,
St-Laurent, Québec
Category: Producer Interest

British Columbia Hydro,
Burnaby, British Celur.bia
Category: Electricity: 17::nsmission Interest

Surrey, Brit.-h columbia
Category. Ger.eral Interest

Hya.2'One Networks Inc., Associate

v aronto, Ontario

SEVES SEDIVER, Associate

St-Laurent, Québec

T&D High Voltage Consulting Ltd.,
White Rock, British Columbia
Category: General Interest

Manitoba Hydro,
Winnipeg, Manitoba
Category: Electricity Transmission Interest

© 2016 CSA Group


https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

(C411.4-16

Composite suspension insulators for overhead lines > 75 kV

C. Kleberg

J. Kuffel

R. Lehoux

S.A. Marra

H. Navis

C.K. Ng

D.H. Nguyen

D.R. Orr

A. Patroi

F. Rhéaume

S. Toyama

E.H. Wiepe

T. Donovska

July 2016

Hydro One Networks Inc., Associate
Toronto, Ontario

Toronto, Ontario
Category: General Interest

Hydro-Québec,
Montréal, Québec
Category: Electricity Transmission Interest

K-Line Insulators Ltd., Associate
Toronto, Ontario

FortisAlberta,
Airdrie, Alberta
Category: Electricity Distribution Interest

Hydro One Networks Inc.,
Toronto, Ontario
Category: Electricity Transmission Intei >st

IREQ,
Varennes, Québec
Category: Electricity Distrib:ition Ii.terest

Manitoba Hydro,
Winnipeg, ManitoL a
Category: Electric;tv Distribution Interest

Hydro Oi e N>tworks Inc., Associate
Toron.>. Untario

dydro-Québec,
Montréal, Québec
Category: Electricity Distribution Interest

NGK Insulators of Canada, Ltd.,
Mississauga, Ontario
Category: Producer Interest

Innovative Solutions Engineering Inc., Associate
Winnipeg, Manitoba

CSA Group, Project Manager
Toronto, Ontario

© 2016 CSA Group 4


https://www.stdhive.com/standards/csa-c4114-16-r2021-pdf/

C411.4-16 Composite suspension insulators for overhead lines > 75 kV

Preface

This is the third edition of CSA C411.4, Composite suspension insulators for overhead lines > 75 kV. It
supersedes the previous editions, published in 2010 and 1998.

Significant changes in this edition include

¢ the addition of a flammability test;

¢ revisions to the critical impulse flashover test;

¢ revisions to the wet power frequency voltage flashover test; and
¢ an updated mechanical load-time test.

This Standard has also been updated to reflect current industry practice and to make reference *o
international standards where applicable.

This Standard is one of the CSA C411 series of Standards covering insulators. The other Standards in the
series are

CSA C411.1, AC suspension insulators;

CSA C411.5, Dead-end/suspension composite insulators for overhead lines< ;= kv,

CSA C411.6, Line post composite insulators for overhead distribution lir.s; a\ d

CSA C411.7, Composite insulators for guy wires.

This Standard is based on the requirements of IEC 61109:2008, Irzulu ars for overhead lines —
Composite suspension and tension insulators for a.c. systems wich a i ominal voltage greater than
1 000 V — Definitions, test methods and acceptance criter: .

In addition, this Standard includes physical, electrical, a d nrechanical characteristics, and end fitting
types and dimensions according to the insulator types in oA C411.1, in order to provide a complete
insulator specification.

This Standard was prepared by the Technicar Zo nmittee on Insulators, under the jurisdiction of the
Strategic Steering Committee on Power Engineering and Electromagnetic Compatibility, and has been
formally approved by the Technical Coiamiizée.

Notes:

1) Use of the singular does not r..c'uae = he plural (and vice versa) when the sense allows.

2) Although the intended primc = ag olication of this Standard is stated in its Scope, it is important to note that it
remains the responsibilit, of the users of the Standard to judge its suitability for their particular purpose.

3) This Standard was d«.ve 'ape ! by consensus, which is defined by CSA Policy governing standardization — Code
of good practice for .tanr ardization as “substantial agreement. Consensus implies much more than a simple
majority, but not neces_rily unanimity”. It is consistent with this definition that a member may be included in
the Technice Coi.mittee list and yet not be in full agreement with all clauses of this Standard.

4) To submic 1 reuest for interpretation of this Standard, please send the following information to
inquiries@cs ~group.org and include “Request for interpretation” in the subject line:

a)_ «=fine the problem, making reference to the specific clause, and, where appropriate, include an
n. strative sketch;
b) . previde an explanation of circumstances surrounding the actual field condition; and
! where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the
issue.

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.
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5) This Standard is subject to review five years from the date of publication. Suggestions for its improvement will
be referred to the appropriate committee. To submit a proposal for change, please send the following
information to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a) Standard designation (number);

b) relevant clause, table, and/or figure number;
c)  wording of the proposed change; and

d) rationale for the change.
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C411.4-16
Composite suspension insulators for
overhead lines > 75 kV

1 Scope

1.1

This Standard applies to suspension and dead-end composite insulators used on ac overhead
transmission lines with a nominal voltage greater than 75 kV and a frequency not greater than 100 Hz.

1.2

This Standard specifies

a) insulator characteristics (mechanical, electrical, and dimensional) and prescribe the conditions
under which these characteristics are to be verified,;

b) test methods; and

c) acceptance criteria.

1.3

In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to
satisfy in order to comply with the Standard; “should” is used to express a recommendation or that
which is advised but not required; and “may” is used to express an option or that which is permissible
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their
application.

2 Reference publications

This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

CSA Group

C411.1-16
AC suspension insulators

C411.5-16
Dead-end/suspension composite insulators for overhead lines < 75 kV
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