IEC IEC 61643-312

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2013-04

Components for low-voltage surge protective devices —
Part 312: Selection and application principles for gas discharge tubes

Composants pour parafoudres basse tension —
Partie 312: Principes de choix et d’application pour les tubes a décharge de gaz

IEC 61643-312:2013

Full docu


http://avadocuments2026.com/doc/iec-61643-312-2013
http://avadocuments2026.com/doc/iec-61643-312-2013

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2013 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et les
microfilms, sans l'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

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

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publications
by a variety of criteria (reference number, text, technical
committee,...).

It also gives information on projects, replaced and
withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available on-line and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) on-line.

Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication
or need further assistance, please contact the
Customer Service Centre: csc@iec.ch.

A propos de la CEI

La Commission Electrotechnique Internationale (CEIl) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI

Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

Liens utiles:

Recherche de publications CEI - www.iec.ch/searchpub

La recherche avancée vous permet de trouver des
publications CEI en utilisant différents criteres (numéro de
référence, texte, comité d’études,...).
Elle donne aussi des informations sur les projets et les
publications remplacées ou retirées.

Just Published CEI - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications de la CEI.
Just Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur
cette publication ou si vous avez des questions
contactez-nous: csc@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 61643-312 2013


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/justpublished
http://avadocuments2026.com/doc/iec-61643-312-2013
http://avadocuments2026.com/doc/iec-61643-312-2013

IEC 61643-312

Edition 1.0 2013-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Components for low-voltage surge protective devices —
Part 312: Selection and application principles for gas discharge tubes

Composants pour parafoudres basse tension —
Partie 312: Principes de choix et d’application pour les tubes a décharge de gaz

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE S
CODE PRIX

ICS 31.100; 33.040.99 ISBN 978-2-83220-740-6

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

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un dismbuteur agréé.
poctments

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 61643-312 2013


http://avadocuments2026.com/doc/iec-61643-312-2013
http://avadocuments2026.com/doc/iec-61643-312-2013

-2- 61643-312 © IEC:2013

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 4

LS T o oY o 1 P 6

p N\ (o] 4 4 F= Y (Y LN = (T =Y g o P 6

3 Terms, definitions and SYMDbOIS ..o 6

3.1 Terms and definitioNs . ... 6

32 SYMDOIS e 10

4 SerViCe CONAItIONS ..o e 10

g B € =Y 1= - | PPN 10

4.2 LOW 1eMPEIratUIe oo 10

4.3 Airpressure and altitUde ..o 10

4.4  Ambient temperature ... ... e 10

4.5  Relative humidity . ... 11

5 Mechanical requirements and materialS..........cooiiiii i 11

LS T € 7= o =Y - | PP 11

5.2 Robustness of terminations ... 11

5.3 S0lAErability .. 11

5.4 RAAIATION ..ot e 11

5.0 MK ot 11

€= a1 =Y PP 11

@0 1= 10 T34 Lo o [ 12

A T B 1= 1 T | o PP UP PP 12

72 = Y=Y o] 1 ¢ 14 o ] o 1 12

7.3 Fail-short (failSafe) ... 13

G T U1 o T 1o o 14

8.1  Protection PrinCiple. ... e 14

8.2  OPErating MO . ... e 14

8.3  ReSpONse DehaVvioUr. ... oo 14

8.3.1 Static response behavior ... 14

8.3.2 DynamicC response behaVvior..........ooiiiiiiii e 14

8.4 Fail-short (failSafe) ... 15

LS T N o o] T2 40 o 1= N 16

9.1 Protective CirCUIS ... e 16

S It O 1= o =T - PP 16

9.1.2  2-point (signal line) protection ...........ciiiiiiiii 16

9.1.3  3-point ProteCtion ... 17

9.1.4  5-point ProteCtion ... 18

9.2 Telephone/fax/modem protection...... ... 19

9.3 Cable TV/coaxial cable protection .........ccoiiiiiiii e 19

9.4 AC liNe ProteCtiON . oo 20

71 0] [ Yo = o1 2 /28 21

Figure 1 — Voltage and current characteristics of @ GDT .......coiiiiiiiiiii e, 8

Figure 2 — Symbol for a two-electrode GDT ......cciiniiiii e 10

Figure 3 — Symbol for a three-electrode GDT .......c.c.iiniiiiiiii e 10
Figure 4 — Example of a two-electrode GDT ..o DOCU'mentS

Document Sharing Hub

Full document details: IEC 61643-312 2013


http://avadocuments2026.com/doc/iec-61643-312-2013
http://avadocuments2026.com/doc/iec-61643-312-2013

61643-312 © IEC:2013 -3-

Figure 5 — Example of a three-electrode GDT ... 12
Figure 6 — Failsafe construction of a three-electrode GDT using a solder pill as

oY= AL LA AV L= o - L] =Y N 13
Figure 7 — Failsafe construction of a three-electrode GDT, using a plastic foil as

LT =T 1= T (A== o F= e = S 13
Figure 8 — Typical response behaviour of @ 230 V GDT ... 15
Figure 9 — Spark-over voltages versus response time ........cooviiiiiiiiiiiiiiiicee e, 15
Figure 10 — Current through the GDT versus response time of fail-short (failsafe)................. 16
Figure 11 — 2-point (Signal line} protection ... 17
Figure 12 — 3-point protection using two-electrode GDTS ......c.ooiuiiiiiiiiiiiiii e 17
Figure 13 — 3-point protection using three-electrode GDTS ......ccccoiiiiiiiiiiiiii e, 17
Figure 14 — 3-point protection using two-electrode GDTs with fail-short............................... 18
Figure 15 — 3-point protection using three-electrode GDTs with fail-short............................. 18
Figure 16 — 5-point protection using two-electrode GDTS ........ccoouiiiiiiiiiiii e 18
Figure 17 — 5-point protection using three-electrode GDTS ......ccccoiiiiiiiiiii i, 18
Figure 18 — 5-point protection using two-electrode GDTs with fail-short............................... 19
Figure 19 — 5-point protection using three-electrode GDTs with fail-short............................. 19
Figure 20 — Telephone/fax/modem protection using two-electrode GDTS ........coccvviiiiiiniennnen. 19
Figure 21 — Telephone/fax/modem protection using three-electrode GDTs..........ccccevveviinnnnn. 19
Figure 22 — Cable TV/ coaxial cable protection ............cooiiiiiii i, 20
Figure 23 — AC line proteClion.. ... oo 20

Documents

Document Sharing Hub

Full document details: IEC 61643-312 2013


http://avadocuments2026.com/doc/iec-61643-312-2013
http://avadocuments2026.com/doc/iec-61643-312-2013

-4 - 61643-312 © IEC:2013

INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
Part 312: Selection and application principles for gas discharge tubes

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the 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 61643-312 has been prepared by subcommittee 37B: Specific
components for surge arresters and surge protective devices, of IEC technical committee 37:
Surge arresters.

The text of this standard is based on the following documents:

FDIS Report on voting
37B/114/FDIS 37B/120/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above Table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 61643 series, under the general title Components for low-voltage
surge protective devices can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

e withdrawn,

» replaced by a revised edition, or
e« amended.

The contents of the corrigendum of July 2013 have been included in this copy.
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COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

Part 312: Selection and application principles for gas discharge tubes

1 Scope

This part of IEC 61643 is applicable to gas discharge tubes (GDT) used for overvoltage
protection in telecommunications, signalling and low-voltage power distribution networks with
nominal system voltages up to 1 000 V (r.m.s.) a.c. and 1 500 V d.c. They are defined as a
gap, or several gaps with two or three metal electrodes hermetically sealed so that gas
mixture and pressure are under control. They are designed to protect apparatus or personnel,
or both, from high transient voltages. This standard provides information about the
characteristics and circuit applications of GDTs having two or three electrodes. This standard
does not specify requirements applicable to complete surge protective devices, nor does it
specify total requirements for GDTs employed within electronic devices, where precise
coordination between GDT performance and surge protective device withstand capability is
highly critical.

This part of IEC 61643

— does not deal with mountings and their effect on GDT characteristics. Characteristics
given apply solely to GDTs mounted in the ways described for the tests;

— does not deal with mechanical dimensions;

— does not deal with quality assurance requirements;

— may not be sufficient for GDTs used on high-frequency (>30 MHz);
— does not deal with electrostatic voltages;

— does not deal with hybrid overvoltage protection components or composite GDT devices.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 61643-311, Components for low-voltage surge protective devices — Part 311:
Specification for gas discharge tubes (GDT)

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply: Documents
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3.11

arc current

current that flows after sparkover when the circuit impedance allows a current to flow that
exceeds the glow-to-arc transition current

3.1.2

arc voltage

arc mode voltage

voltage drop across the GDT during arc current flow

Note 1 to entry: See Figure 1a, region A.

3.1.3
arc-to-glow transition current
current required for the GDT to pass from the arc mode into the glow mode

3.1.4

current turn-off time

time required for the GDT to restore itself to a non-conducting state following a period of
conduction.

Note 1 to entry: This applies only to a condition where the GDT is exposed to a continuous d.c. potential (see d.c.
holdover).

3.1.5

d.c. sparkover voltage

d.c. breakdown voltage

voltage at which the GDT transitions from a high-impedance off to a conduction state when a
slowly rising d.c. voltage up to 2 kV/s is applied

Note 1 to entry: The rate of rise for d.c. sparkover voltage measurements is usually equal or less 2 000 V/s.

3.1.6

d.c. holdover

state in which a GDT continues to conduct after it is subjected to an impulse sufficient to
cause breakdown

Note 1 to entry: In applications where a d.c. voltage exists on a line. Factors that affect the time required to
recover from the conducting state (current turn-off time) include the d.c. voltage and the d.c. current

3.1.7

d.c. holdover voltage

maximum d.c. voltage across the terminals of a gas discharge tube under which it may be
expected to clear and to return to the high-impedance state after the passage of a surge,
under specified circuit conditions

3.1.8
discharge current
current that flows through a GDT after sparkover occurs

Note 1 to entry: In the event that the current passing through the GDT is alternating current, it will be r.m.s. value.
In instances where the current passing through the GDT is an impulse current, the value will be the peak value.

3.1.9

discharge voltage

residual voltage of an arrester

peak value of voltage that appears across the terminals of a GDT during the passage of GDT
discharge current
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3.1.10

discharge voltage current characteristic

V/l characteristic

variation of peak values of discharge voltage with respect to GDT discharge current

Figure 1c Figure 1a
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Figure 1a — Voltage at a GDT as a function of time when limiting a sinusoidal voltage
Figure 1b — Current at a GDT as a function of time when limiting a sinusoidal voltage

Figure 1c — V/I characteristic of a GDT obtained by combining the graphs of voltage and current
Figure 1 — Voltage and current characteristics of a GDT

3.1.11
extinction voltage
voltage at which discharge (current flow) ceases

3.1.12

fail-short

failsafe

thermally-activated external shorting mechanism
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3.1.13
follow (on) current
current that the GDT conducts from a connected power source after sparkover

Note 1 to entry: The GDT is expected to extinguish after sparkover to avoid overheating

3.1.14

gas discharge tube

GDT

gap, or several gaps with two or three metal electrodes hermetically sealed so that gas
mixture and pressure are under control, designed to protect apparatus or personnel, or both,
from high transient voltages

3.1.15

glow current

glow mode current

current that flows after breakdown when the circuit impedance limits the follow current to a
value less than the glow-to-arc transition current

Note 1 to entry: See Figure 1a region G.

3.1.16
glow-to-arc transition current
current required for the GDT to pass from the glow mode into the arc mode

Note 1 to entry: See Figure 1a region G.

3.1.17

glow voltage

glow mode voltage

peak value of voltage drop across the GDT when a glow current is flowing

Note 1 to entry: See Figure 1a, region G.

3.1.18

impulse sparkover voltage

highest value of voltage attained by an impulse of a designated voltage rate-of-rise and
polarity applied across the terminals of a GDT prior to the flow of the discharge current

3.1.19

nominal d.c. sparkover voltage

voltage specified by the manufacturer to indicate the target value of sparkover voltages of a
particular type of GDT products

Note 1 to entry: The nominal value is generally a rounded number such as: 75V, 90V, 150V, 200V, 230V,
250V, 300V, 350V, 420V, 500V, 600V, 800V, 1000V, 1200V, 1400V, 1800V, 2100V, 2700V, 3000V,
3600V,4000Vet4 500V

Note 2 to entry: Values in between should be agreed jointly between the manufacturer and the user.

3.1.20

sparkover

breakdown

abrupt transition of the gap resistance from practically infinite value to a relatively low value
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3.2 Symbols

A A
C
C B
IEC 528/13 IEC 529/13
Figure 2 — Symbol for a two-electrode GDT Figure 3 — Symbol for

a three-electrode GDT

Figures 2 and 3 show the symbols for two- and three-electrode GDTs.

4 Service conditions

41 General

The basic GDT is relatively insensitive to temperature, air pressure and humidity. GDTs fitted
with a fail-short mechanism have a lower high temperature rating due to the thermal nature of
the fail-short. Manufacturer’s guidelines shall be followed when soldering fail-short
mechanism GDTs to avoid premature operation of the shorting mechanism. For reference,

standardised values and ranges of temperature, air pressure and humidity are given in
Subclauses 4.2 to 4.5.

4.2 Low temperature

GDT shall be capable of withstanding IEC 60068-2-1, test Aa —40 °C, duration 2 h, without
damage. While at —40 °C, the GDT shall meet the d.c. and impulse sparkover requirements of
Table 1.

4.3  Air pressure and altitude

Air pressure is 80 kPa to 106 kPa.
These values represent an altitude of +2 000 m to —500 m respectively.

4.4 Ambient temperature

For the purposes of Subclause 4.4, the ambient temperature is the temperature of the air or
other media, in the immediate vicinity of the component.

operating range (GDTs without failsafe): —40 °C to +90 °C

operating range (GDTs with failsafe): —40 °C to +70 °C

NOTE This corresponds to class 3K7 in IEC 60721-3-3.

storage range (GDTs without failsafe): —40 °C to +90 °C

storage range (GDTs with failsafe): —40 °C to +40 °C
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4.5 Relative humidity
In this clause the relative humidity is expressed as a percentage, being the ratio of actual

partial vapour pressure to the saturation vapour pressure at any given temperature, 4.4, and
pressure, 4.3.

normal range: 5 % to 95 %

NOTE This corresponds to code AB4 in IEC 60364-5-51.
5 Mechanical requirements and materials

5.1 General
Clause 5 lists standardised requirements for terminations, solderability, radiation and marking.

The radiation requirement is a key item to check as GDTs containing radio active elements
are still manufactured.

5.2 Robustness of terminations

If applicable, the user shall specify a suitable test from IEC 60068-2-21.

5.3 Solderability

Solder terminations shall meet the requirements of IEC 60068-2-20, test Ta, method 1.

5.4 Radiation

Gas discharge tubes shall not contain radioactive material.

5.5 Marking

Legible and permanent marking shall be applied to the GDT as necessary to ensure that the
user can determine the following information by inspection:

Each GDT shall be marked with the following information

— nominal d.c. sparkover voltage

— date of manufacture or batch number
— manufacturer name or trademark

— part number

— safety approval markings

NOTE 1 The necessary information can also be coded.

When the space is not sufficient for printing this data, it should be provided in the technical
documentation after agreement between the manufacturer and the purchaser.

6 General

Due to the high complexity of the gas discharge physics on which the functioning of the GDTs
is based, the performance of the GDTs depends very much on the technical expertise of the
manufacturer. Thus the electrical properties and characteristics (tolerances, ignition values,
etc.) are varying.
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7 Construction

71 Design

The GDTs consist of two or more metallic electrodes that are separated by gap(s) in a
hermetically sealed envelope containing an inert gas or mixture of gases, usually at less than
atmospheric pressure. Some of the gases used are argon, helium, hydrogen, and nitrogen.
Electrode spacing is maintained by means of ceramic, glass, or other insulating materials,
that may form a part of the sealed envelope. The electrodes are fitted with a variety of
terminations suitable for mounting on circuit boards, clip terminals, sockets, or for
incorporation in a protector.

7.2 Description

The electrical properties of an open gas-discharge path depend greatly on environmental
parameters such as gas type, gas pressure, humidity and pollution. Stable conditions can only
be ensured if the discharge path is shielded against these environmental influences. The
design principle of GDTs is based on this requirement. A proven technique of connecting
insulator and electrode ensures hermetic sealing of the discharge space.

The type and pressure of the gas in the discharge space can thus be selected on the basis of
optimum criteria. The rare gases argon and neon are predominantly used in gas arresters
since they ensure optimum electrical characteristics throughout the entire useful life of the
component.

An activating compound is applied to the effective electrode surfaces to enhance the emission
of electrons. The electrodes are typically separated by less than 1 mm. The combination of
the activation compound and the electrode separation distance lower the electrode work
function and increase the ignition voltage stability over repetitive current surges.

To achieve optimal response characteristic at fast rise times, ignition aids are attached to the
cylindrical internal surface of the insulator. These ignition aids distort the electric field, which
enhances the ionization speed of the gas. The electrical characteristics of the GDT, such as
d.c. spark-over voltage, pulsed and a.c. discharge current handling capability as well as its
service life, can be optimized to the specific requirements of various systems. This is
achieved by varying the gas type and pressure as well as the spacing of the electrodes and
the emission-promoting coating of the electrodes.

Figure 4 and Figure 5 show construction examples of two- and three-electrode GDTs.

Activating compound Centre electrode “c”
| Activating compound

Electrode Electrode Electrode “a” Electrode “b”

/

l~ Ignition aid

\ .
Insulator \ Discharge space Ignition aid
Ignition aid £C 71713 Insulator IEC 718/13
Figure 4 — Example of a Figure 5 — Example of a
two-electrode GDT three-electrode GDT
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7.3 Fail-short (failsafe)

GDTs are usually designed for pulse-shaped loads. If permanent overloads are possible (e.g.
mains contact), GDTs with integrated failsafe should be used. This external short-circuit
mechanism prevents the generating of excessive thermal energy of the operating GDT by
bridging it.

The failsafe mechanism usually consists of a mechanical short-circuit spring and a
temperature sensitive spacer, which prevents the bridging of the GDT until a defined
temperature is reached.

The fail-short mechanism performance is dependent on its thermal environment. The
soldering profile used for the GDT could be critical. Recommendations made by the
manufacturer for mounting and processing should be followed. The fail-short spacer, used to
keep the switch open, has typical melting temperatures of >200 °C for solder spacer types.
For plastic foil spacer types, typical melting temperatures are 140 °C or 260 °C depending on
their composition. If an inappropriate soldering profile and mounting arrangement used the
spacer will melt and the GDT will be shorted after soldering. When a permanent current
overload occurs the GDT temperature rise operates the fail-short switch. Caution should be
used in the coordination between the soldering temperature of the GDT to the board and the
operating temperature of the fail-short mechanism to avoid desoldering of the GDT. Under
current overload conditions the GDT thermal radiation to adjacent components is another
factor to be considered.

Failsafe constructions are available for two- and three-electrode GDTs. For three-electrode
GDTs two examples are shown in Figures 6 and 7.

Short-circuit spring ;Solder pill Short-circuit spring Solder pill

Not activated Activated
IEC 719/13 IEC 720/13

Figure 6 — Failsafe construction of a three-electrode GDT
using a solder pill as sensitive spacer

Short-circuit spring / Foil Short-circuit spring Foil

Not activated EC 72113 Activated IEC 72213

Figure 7 — Failsafe construction of a three-electrode GDT,
using a plastic foil as sensitive spacer
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