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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 
 

COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES – 
 

Part 312: Preferred values and characteristics 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 

XX/XX/FDIS XX/XX/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. 
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The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date1) 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, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 
 

                                                     
1) The National Committees are requested to note that for this publication the maintenance result date is 2015 
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COMPONENTS FOR LOW-VOLTAGE SURGE PROTECTIVE DEVICES – 
 

Part 312: Preferred values and characteristics for gas discharge tubes 
 
 
 

1 Scope 

This international standard 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 series of gaps, in an enclosed discharge medium other than air. They are designed to 
protect apparatus or personnel, or both, from high transient voltages. This standard contains 
a series of test criteria, test methods and test circuits for determining the electrical 
characteristics 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 GDTs connected in series with voltage-dependent resistors in order to 

limit follow-on currents in electrical power systems; 
– does not deal with hybrid or composite GDT devices. 

 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, 
constitute provisions of this part of IEC 61643. For dated references, subsequent 
amendments to, or revisions of, any of these publications do not apply. However, parties to 
agreements based on this part of IEC 61643 are encouraged to investigate the possibility of 
applying the most recent editions of the normative documents indicated below. For undated 
references, the latest edition of the normative document referred to applies. Members of IEC 
and ISO maintain registers of currently valid International Standards. 

IEC 60068-2-1: 2007, Environmental testing – Part 2: Tests. Tests A: Cold  

IEC 60068-2-20: 1979, Environmental testing – Part 2: Tests. Test T: Soldering  

IEC 60068-2-21: 2006, Environmental testing – Part 2-21: Tests – Test U: Robustness of 
terminations and integral mounting devices  

IEC 60364-5-51: 2005, Electrical installations of buildings – Part 5-51: Selection and erection 
of electrical equipment - Common rules  
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IEC 61000-4-5: 2005, Electromagnetic compatibility (EMC) – Part 4: Testing and 
measurement techniques – Section 5: Surge immunity test  

IEC 61643-311: 2008, Components for low voltage surge protective devices – Part 311: Test 
circuits and methods for gas discharge tubes  

 

3 Technical data 

3.1 Symbols 

A 

C  

 

C

A 

B  

Figure 1 – Symbol for a two-electrode GDT Figure 2 – Symbol for a three-electrode GDT 

 
3.2 Definitions 
For the purpose of this standard of IEC 61643-312 the following definitions apply.  

3.2.1 
current turn-off time 
time required for the GDT to restore itself to a non-conducting state following a period of 
conduction.  
NOTE  This applies only to a condition where the GDT is exposed to a continuous d.c. potential (see d.c. 
holdover). 

3.2.2 
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  The rate of rise for d.c. sparkover voltage measurements is usually equal or less 2000 V/s. 

3.2.3 
d.c. holdover 
state in which a GDT continues to conduct after it is subjected to an impulse sufficient to 
cause breakdown. 
NOTE  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 

3.2.4 
discharge current 
current that flows through a GDT after sparkover occurs 
NOTE  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. 

3.2.5 
discharge voltage 
peak value of voltage that appears across the terminals of a GDT during the passage of GDT 
discharge current 

3.2.6 
fail-short (failsafe) 
thermally-activated external shorting mechanism 
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3.2.7 
follow (on) current 
current that the GDT conducts from a connected power source after sparkover 
NOTE  The GDT is expected to extinguish after sparkover to avoid overheating 

3.2.8 
gas discharge tube (GDT) 
gap, or gaps, in an enclosed discharge medium, other than air at atmospheric pressure, 
designed to protect apparatus or personnel, or both, from high transient voltages 

3.2.9 
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 

3.2.10 
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  The nominal value is generally a rounded number such as: 75 V, 90 V, 150 V, 200 V, 230 V, 250 V, 
300 V, 350 V, 420 V, 500 V, 600 V, 800 V, 1000 V, 1200 V, 1400 V, 1800 V, 2100 V, 2700 V, 3000 V, 3600 V, 
4000 V and 4500 V 
 
NOTE 2  Values in between shall be agreed jointly between the manufacturer and the user. 

3.2.11 
sparkover (breakdown) 
abrupt transition of the gap resistance from practically infinite value to a relatively low value 

3.2.12 
transverse voltage 
the difference in the discharge voltages between terminal A and B (see figure 1) of the gaps 
assigned to the two conductors of the circuit during the passage of discharge current 
NOTE  Only for three electrode GDT conducting a longitudinal surge 

 

4 Service Conditions 

4.1 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. 
4.2 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. 
4.3 Ambient Temperature 
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 

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

4.4 Relative Humidity 
normal range: 5 % to 95 % 
NOTE  This corresponds to code AB4 in IEC 60364-5-51 
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