IEC 61643-331:2017-12(en)

IEC 61643-331

Edition 2.0 2017-12

INTERNATIONAL
STANDARD

colour

inside
RORN
o cht
Components for low-voltage suxge protective dw
Part 331: Performance requirement ad\test\ne s for metal oxide varistors

(MOV)



https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization th s and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue Electropedia - » s

The stand-alone application for consulting the entire The worlds eading ry of electronic and
bibliographical information on IEC International Standards, i ms and definitions in
Technical Specifications, Technical Reports and other terms in 16 additional
documents. Available for PC, Mac OS, Android Tablets and  lang as the\nternational Electrotechnical
iPad. i

IEC publications search - www.iec.ch/searchpub 3
The advanced search enables to find IEC publica terminology entries in English and
variety of criteria (reference number, text, m the Terms and Definitions clause of
committee,...). It also gives information on projects, rlace ications_isstied since 2002. Some entries have been

and withdrawn publications. collected\from earlier publications of IEC TC 37, 77, 86 and
IEC Just Published - webstore.iec chljustpubllsh d

Stay up to date on all new IEC pyb IEC Customer Service Centre - webstore.iec.ch/csc
details all new publications reledsed. ish to give us your feedback on this publication or

also once a month by email.

9,

need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

IEC 61643-331

Edition 2.0 2017-12

INTERNATIONAL
STANDARD

colour
inside

Part 331: Performance requiremen ' et s for metal oxide varistors
(MOV)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.040.20 ISBN 978-2-8322-5095-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

-2- IEC 61643-331:2017 © IEC 2017

CONTENTS

1010\ i I = S TP 2

FOREWORD ...ttt et et e et ettt e e et et e e e et e e e et e e e e e e e e e eanaeenns 5

1 S ToTo] o 1 Y S 7

2 NOIMALIVE FEFEIENCES ... et 7

3  Terms, definitions, symbols and abbreviated terms............. 7
3.1 R AT NG S et 8
3.2 CharaCt e IS iCS - i 9
3.3 SYMIDOIS e
3.4 Abbreviated terms ... ...

4 Service CONAItIONS ...

4.1 Operating and storage temperature ranges
4.2 Altitude or atmospheric pressure range.............ooee NG N NG e
4.3 Relative Humidity ........ooooiiiii e N e e DN e N e

5 Mechanical requirements and materials ... S O NN e N eerneenenrenennenans
5.1 Robustness of terminations....... ..o i N e e N e e e e eeeaas
5.2 Solderability.....cccooiiiiiii L N N
5.3 Marking.....coooeiiiii e,

6  General.....coccoviiiiiiiiiin S NG
6.1 Failure rates ... NG NG
6.2 Test standard atmospheric conditions \.

7 oEoYoa dgod=Y M=o LT TRC=T 0 L= o £ N N N N N N
7.1 Nominal varistoRVOIAGE ... N N T R et 12
7.2 Maximum A( inuo ing/voltage......ooooeeiii 13
7.3 Standr (LA Yo N 13

8
8.1 L= o =T - ¥ S 15
8.2 R AT NG S et e 15

8.2.1 Single-impulse maximum current (FTpf) .- eeeeeermeeeeeeeeeeiiee e 15
8.2.2 NeEXE IMPUISE .o e 16
8.2.3 Continuous rated voltage (Fpg).--oevvveemoeeeie 16
8.3 Electrical characteristiCs ... ..o 16
8.3.1 Clamping voltage (V) ..o 16
8.3.2 Standby current (7p) .....coeeeiiiiiiiiiii 17
8.3.3 Nominal varistor voltage (V) --...ooovviiiiiiiini e 17
8.3.4 Capacitance (Cy) ..oooveeiieieee e 17
8.4 BN AUIANCE . 18
8.5 ESD TesSt MEthOd . ... oo e 18
9 Nominal discharge current and limited current temporary overvoltage...............ccc.ceeeee. 18


https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

IEC 61643-331:2017 © IEC 2017 -3-

9.1 Thermally protected varistors — Sequence of tests ..., 18
9.2 Temperature and humidity cycle conditioning..........coooiiiiiiiii e 18
9.3 Nominal discharge current I(n) test description ..o, 19
9.3.1 GBNEIAL .. 19
9.3.2 Pass/fail Criteria. .. ..o 21
9.4 Limited current temporary overvoltage test description and procedure for
thermally protected variStors ... ..o

9.4.1 (7Y 1= - | PP
9.4.2 Sample preparation ...
9.4.3 Test CONAILIONS ..oueieii e e e eaas
9.4.4 Pass/fail Criteria.........ccoviiiii e N e
9.5 Dielectric testing ......cciviiii e N N
9.5.1 Test coNditioNS ..o NN e e e e N e
9.5.2 Setup from foil to leads ..o N N N e N N e
9.5.3 Pass criteria ......coooveieiiiiiiiiee e K OO NG N e

Annex A (informative) MOV testing according to IEC 6164

A.1 LT 1=] - | PR N N T N SRS

A.2 MOV selection ... NG o

A3 Cross reference list of abbreyiations,.d i

A.4 Operating duty test
A.4.1 General ... NG
A.4.2
A4.3
A.4.4
A.4.5
A.4.6

A47

Annex C (info

C.1 Accelerated endurance screening test ..o 37
C.2 Preparation of sample ... 37
C.3 T eSSt CONAITIONS ..o e 37
C4 =TT o] 1 (= o - 38
Annex D (informative) Proposed test method for determination of mean time to failure

(L I PP 39
D.1 SaAMPIING PlANS ot 39
D.2 Total 1St NOUIS . 39
D.3 S T= 101 o] 1= PN 39
D.4 Intermediate measuremMeNnts ... ... 40
D.5 Failure Criteria. . e 40
D.6 Y oTod=T o) 2= L g Tot= T o] o 1 =1 o - TP 40

(27 o] 1Yo | £=T o1 0V TP 41


https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

-4 - IEC 61643-331:2017 © IEC 2017

Figure 1 — V-1 characteristic of @ MOV ... e 10
Figure 2 — Symbol for MOV ... e 10
Figure 3 — Symbol for thermally protected MOV ..o, 11
Figure 4 — Test circuit for impulse peak current clamping voltage (V) at peak impulse

CoTU L f=T 0L = PP 16
Figure 5 — Test circuit for measuring leakage current............ccccoeiiiiiiiiiiici e, 17
Figure 6 — Test circuit for measuring nominal varistor voltage (Vy/) .........ccccoooeeeiinnn. 17
Figure 7 — Nominal Discharge Current Flowchart ... 20
Figure 8 — Sequence of the Iy Test ... 21
Figure 9 — Temporary Overvoltage Limited Current test procedure Flowchaft.."x.................. 23

Figure C.1 — Circuit of accelerated ageing test
Figure D.1 — Test Circuit of MTTF......./.......

Table 1 — Voltage ratings for disc types, ... N D

Table A.3 — Prefegred
Table A.4 — Pre@

Table D.1 — Sampljrrg


https://standards.iteh.ai/catalog/standards/iec/161ce009-35fb-44ea-8ab5-2f0c49d655f4/iec-61643-331-2017

IEC 61643-331:2017 © IEC 2017 -5-

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

Part 331: Performance requirements and test methods
for metal oxide varistors (MOV)

FOREWORD

this end and in add|t|on to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts re that the technical content of IEC
Publications is accurate, IEC cannot be hetd™responsible fo the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof _provide
assessment seryi i
services carried oyt by |

AttentionN Y ) ative references cited in this publication. Use of the referenced publications is
ef application of this publication.

Attention is drawr possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61643-331 has been prepared by subcommittee 37B: Specific
components for surge arresters and surge protective devices, of IEC technical committee 37:
Surge arresters.

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Update of the nominal varistor voltage test method;

b) Addition of thermally protected varistors — component symbol and test methods;

c) Addition of nominal discharge current — test methods;

d) Addition of voltage ratings for disc types (Table 1);
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e) Addition of test currents for clamping voltage of disc types (Table 2);

f) Addition of typical voltage ratings of SMD types (Table 3); and

g) Addition of Limited current and temporary overvoltage tests for thermally protected
varistors.

The text of this International Standard is based on the following documents:

FDIS Report on voting
37B/160/FDIS 37B/164/RVD

Full information on the voting for the approval of this International Standard_can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Dirég

A list of all parts of IEC 61643 series, under the general tit
surge protective devices, can be found on the IEC website.

The committee has decided that the contents of this dgcument™w ginwnchanged until the
stability date indicated on the IEC website under "ht{p://w e in the data related to

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual versi@th publicatio

sued at a later date.

IMPORTANT ~ colour inside’' logo on the cover page of this publication indicates
that it i olaurs ich are considered to be useful for the correct
understandi its contents. Users should therefore print this document using a

colour printer.
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COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

Part 331: Performance requirements and test methods
for metal oxide varistors (MOV)

1 Scope

This part of IEC 61643 is a test specification for metal oxide varistors (MOV
for applications up to 1 000 V AC or 1 500V DC in power line, or tefeco

, wWhich are used
unication, or
, from high

MOV’s characteristics. Characteristics given apply solel
ways described for the tests.

2 Normative references

The following documents are referredk\to in_tk i ay that some or all of their
content constitutes requirements of this Y or dated references, only the edition
cited applies. For undated references, t of the referenced document (including
any amendments) applies.

IEC 60068-2-20:20Q8,
solderability an a@'. q

IEC 60068-2-21:
terminations and \

connected to low-voltage power systems — Requirements and test methods

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the following terms, definitions, symbols and abbreviated
terms apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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31 Ratings

3.11

absolute maximum ratings

limiting values of operating and environmental conditions applicable to a component, device,
equipment or machine as defined by its published specification data, which should not be
exceeded under the worst possible conditions

Note 1 to entry: A limiting condition may be either a maximum or a minimum or both.

[SOURCE: MODIFIED: IEC 62240-1:2013, Clause 3.1.1, modified ("any semiconductor
device of a specific type" replaced by "a component, device, equipment or machine", addition
of Note 1 to entry)]

3.1.2

single-impulse [transient] maximum current
It

rated maximum value of current which may be applied fora 5i \m Pt of “specified
waveform

Note 1 to entry: For power distribution surge protective devices
Current I, is used.

aximum Discharge

3.1.3
nominal discharge current

Note 1 to entry: Un 0
10%,10%, 103, 102, 10\apd

3.1.5

single-pulse [transient] maximum energy
WTM . . . e
rated maximum value which may be absorbed for a single pulse of a specified waveform

Note 1 to entry: Unless otherwise specified, 2 ms rectangular pulse is used (IEC 60060).

3.1.7

maximum continuous voltage

M

voltage that may be applied continuously at a specified temperature

Note 1 to entry: May also be called U, or maximum continuous operating voltage (MCOV).

Note 2 to entry: See Figure 1.
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3.1.8

maximum continuous AC voltage

mac) o .

value of rms. power frequency voltage (less than 5 % total harmonic distortion) that may be
applied continuously at a specified temperature

3.1.9
maximum continuous DC voltage

Ym(De)
DC voltage that may be applied continuously at a specified temperature

3.1.10
Mean Time To Failure
MTTF
basic measure of reliability for non-repairable items, the total numb
divided by the total number of failures within that population, during
interval under stated conditions

its of an item
neasyrement

3.2 Characteristics

3.21
characteristic
inherent and measurable property of an MOV

3.2.2

standby current
Ip

current passing through MOV at maximum continyo

Rg throtugh the Mss than

spetified current of specific duration

Note 1 to entry: The current p3

is called leakage current.

3.2.3
nominal varistor volta

N
voltage across t

Note 1 to entry: See

3.2.4

clamping voltage

Ve

peak voltage aexos AOV measured under conditions of a specified peak pulse current
(Ip) and specified v m

Note 1 to entry: See Figlre 1.

Note 2 to entry: Unless otherwise specified, a typical value of this parameter is measured with a pulsed current
8/20 waveform.

Note 3 to entry: Clamping voltage, ¥, is referred to as Measured Limiting Voltage in IEC 61643-11.

3.25

capacitance

Cy

capacitance across the MOV measured at a specified frequency, voltage and time

3.2.6

metal oxide varistor

MOV

component whose conductance, at a given temperature, increases rapidly with voltage

Note 1 to entry: This is also known as a voltage dependant resistor (VDR).
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3.2.7

thermally protected metal oxide varistor

varistor which includes a series non-resettable element that will disconnect the MOV when it
is overheated due to excessive dissipation

+i
Iy, A 7~
Ip
e <\ >
v < o ; AN gy
e WV

Q _i o

ig -T characteristic of an MOV

it the I[EC 60617 symbols for MOV and thermally protected MOV,

IEC

Figure 2 — Symbol for MOV
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