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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
––––––––––– 

LOW VOLTAGE SURGE PROTECTIVE DEVICES – 

Part 21: Surge protective devices connected to telecommunications 
and signalling networks – 

Performance requirements and testing methods 

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.

This consolidated version of the official IEC Standard and its amendments has been prepared 
for user convenience.

IEC 61643-21 edition 1.2 contains the first edition (2000) [documents 37A/101/FDIS and 
37A/104/RVD], its amendment 1 (2008) [documents 37A/200/FDIS and 37A/201/RVD], its 
amendment 2 (2012) [documents 37A/236/FDIS and 37A/237/RVD] and its corrigendum of 
March 2001.

A vertical line in the margin shows where the base publication has been modified by 
amendments 1 and 2.

International Standard IEC 61643-21 has been prepared by subcommittee 37A: Low-voltage surge 
protective devices, of IEC technical committee 37: Surge arresters.
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The committee has decided that the contents of the base publication and its amendments 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,
• withdrawn,
• replaced by a revised edition, or
• amended.
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INTRODUCTION 

The purpose of this International Standard is to identify the requirements for Surge Protective 
Devices (SPDs) used in protecting telecommunication and signalling systems, for example, 
low-voltage data, voice, and alarm circuits. All of these systems may be exposed to the 
effects of lightning and power line faults, either through direct contact or induction. These 
effects may subject the system to overvoltages or overcurrents or both, whose levels are 
sufficiently high to harm the system. SPDs are intended to provide protection against 
overvoltages and overcurrents caused by lightning and power line faults. This standard 
describes tests and requirements which establish methods for testing SPDs and determining 
their performance. 

The SPDs addressed in this International Standard may contain overvoltage protection 
components only, or a combination of overvoltage and overcurrent protection components. 
Protection devices containing overcurrent protection components only are not within the 
coverage of this standard. However, devices with only overcurrent protection components are 
covered in annex A. 

An SPD may comprise several overvoltage and overcurrent protection components. All SPDs 
are tested on a "black box" basis, i.e., the number of terminals of the SPD determines the 
testing procedure, not the number of components in the SPD. The SPD configurations are 
described in 1.2. In the case of multiple line SPDs, each line may be tested independently of 
the others, but there may also be a need to test all lines simultaneously.  

This standard covers a wide range of testing conditions and requirements; the use of some of 
these is at the discretion of the user. How the requirements of this standard relate to the 
different types of SPD is described in 1.3. Whilst this is a performance standard and certain 
capabilities are demanded of the SPDs, failure rates and their interpretation are left to the 
user. Selection and application principles are covered in IEC 61643-22. 

If the SPD is known to be a single component device, it has to meet the requirements of the 
relevant standard as well as those in this standard. 
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LOW VOLTAGE SURGE PROTECTIVE DEVICES – 
 

Part 21: Surge protective devices connected to telecommunications  
and signalling networks – 

Performance requirements and testing methods 
 
 
 

1 General 

1.1 Scope 

This International Standard is applicable to devices for surge protection of telecommunications 
and signalling networks against indirect and direct effects of lightning or other transient 
overvoltages. 

The purpose of these SPDs is to protect modern electronic equipment connected to 
telecommunications and signalling networks with nominal system voltages up to 1 000 V 
(r.m.s.) a.c. and 1 500 V d.c. 

1.2 SPD configurations 

The SPD configurations described in this standard are shown in figure 1. Each SPD 
configuration is composed of one or more voltage-limiting components and may include 
current-limiting components. 
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Figure 1a – Two-terminal SPD 
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Figure 1b – Three-terminal SPD Figure 1c – Three-terminal SPD 
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IEC   552/08                                                     
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Figure 1d – Four-terminal SPD Figure 1e – Five-terminal SPD 

 
 

SPD 
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Ca 
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IEC   554/08  
 
a The common terminal C may not be provided. 

Figure 1f – Multi-terminal SPD 

Key 

V voltage-limiting component 
V, I voltage-limiting components or a combination of voltage-limiting and current-limiting components 
X1, X2....Xn line terminals 
Y1, Y2…Yn  protected line terminals  
C common terminal 

Figure 1 – SPD configurations 
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1.3 Use of this standard 

This standard considers two basic types of SPD. 

The first type of SPD contains at least one voltage-limiting component and no current-limiting 
component(s) in a housing. All the SPD configurations of figure 1 can be of this type. These 
SPDs shall satisfy the requirements of 5.1, 5.2.1 and 5.3 (see table 1). The SPDs shown in 
figures 1b, 1d, 1e and 1f may contain a linear component between the line terminal and 
the corresponding protected line terminal. These SPDs shall also satisfy the applicable 
requirements of 5.2.2. 

The second type of SPD contains both voltage-limiting and current-limiting components in a 
housing. SPD configurations shown in figures 1b, 1d, 1e, and 1f are applicable for SPDs with 
both voltage-limiting and current-limiting components. This type of SPD shall satisfy the 
requirements of 5.1, 5.2.1, 5.2.2 and 5.3 (see table 1). Configurations of protective devices 
having only current-limiting components are covered in annex A. 

SPDs may need to satisfy additional requirements depending on the application. The 
additional requirements are described in 5.2.3 and 5.4 (see table 1). 

Subclause 5.2.3 provides transmission tests that SPDs may need to conform to, depending on 
their communication and signalling application. Selection of the applicable transmission tests 
from 5.2.3 shall be made, based on the intended application of the SPDs. Table 1 provides 
general guidance on how to select the applicable transmission tests. 

Subclause 5.4 provides the environmental requirements when the SPDs are intended only for 
use in uncontrolled environments as described in 4.1. SPDs shall satisfy these requirements 
after an agreement between the user and the manufacturer. Table 1 provides examples of 
what requirements different types of SPD shall satisfy. 
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Table 1 – General SPD requirements 
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1 General test 6.1       

  
Identification and 
documentation 6.1.1 A A A A A A 

  Marking 6.1.2 A A A A A A 

  Transmission tests 6.2.3       

  Capacitance 6.2.3.1 A O O O A O 

  Insertion loss 6.2.3.2 O A A A O A 

  Return loss 6.2.3.3 O O O A O O 

  Longitudinal balance 6.2.3.4 O O O A O O 

 Bit Error Ratio (BER) 6.2.3.5 O O O O O O 

  
Near-end crosstalk 
(NEXT) 6.2.3.6 O O O A O O 

  Mechanical tests 6.3       

  Terminals and connectors 6.3.1 A A A A A A 

  General testing procedure 6.3.1.1 A A A A A A 

  Terminals with screws 6.3.1.2 A A A A A A 

  Screwless terminals 6.3.1.3 A A A A A A 

  
Insulating pierced 
connections 6.3.1.4 A A A A A A 

  

Pull-out-test on SPD 
terminals designed for 
single-core conductors 6.3.1.4.1 A A A A A A 

  

Pull-out-test on SPD 
terminals designed for 
multi-core cables and 
cords 6.3.1.4.2 A A A A A A 

  
Mechanical strength 
(mounting) 6.3.2 A A A A A A 
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Table 1 (continued) 

Test 
series d Requirement – Test Sub- 

clause Type of SPD 

     S
P

D
 w

ith
 o

nl
y 

vo
lta

ge
-

lim
iti

ng
 fu

nc
tio

n 

S
P

D
 w

ith
 b

ot
h 

vo
lta

ge
-

lim
iti

ng
 a

nd
 c

ur
re

nt
-

lim
iti

ng
 fu

nc
tio

ns
 

S
P

D
 w

ith
 v

ol
ta

ge
-li

m
iti

ng
 

fu
nc

tio
n 

an
d 

lin
ea

r 
co

m
po

ne
nt

 b
et

w
ee

n 
its

 
te

rm
in

al
s 

S
P

D
 h

av
in

g 
bo

th
 v

ol
ta

ge
-

lim
iti

ng
 a

nd
 c

ur
re

nt
-

lim
iti

ng
 fu

nc
tio

ns
 w

ith
 

en
ha

nc
ed

 tr
an

sm
is

si
on

 
ca

pa
bi

lit
ie

s 

S
P

D
 h

av
in

g 
on

ly
 v

ol
ta

ge
-

lim
iti

ng
 fu

nc
tio

n 
bu

t 
in

te
nd

ed
 f

or
 u

se
 in

 
ex

te
nd

ed
 r

an
ge

 
en

vi
ro

nm
en

t 

S
P

D
 h

av
in

g 
bo

th
 v

ol
ta

ge
-

lim
iti

ng
 a

nd
 c

ur
re

nt
-

lim
iti

ng
 fu

nc
tio

ns
 b

ut
 

in
te

nd
s 

fo
r 

us
e 

in
 

ex
te

nd
ed

 r
an

ge
 

en
vi

ro
nm

en
t 

 

Resistance to ingress of 
solid objects and to 
harmful ingress of water 6.3.3 A A A A A A 

 
Protection against direct 
contact 6.3.4 A A A A A A 

 Fire resistance 6.3.5 A A A A A A 

 Environmental tests 6.4       

 
High temperature and 
humidity endurance 6.4.1 O O O O A A 

 
Environmental cycling 
with impulse surges 6.4.2 O O O O A A 

 
Environmental cycling 
with AC surges 6.4.3 O O O O A A 

2 Voltage limiting tests 6.2.1       

 
Maximum continuous 
operating voltage (Uc) 6.2.1.1 A A A A A A 

 Insulation resistance 6.2.1.2 A A A A A A 

 
Impulse durability for 
voltage limiting function a 6.2.1.6 A A A A A A 

 Impulse-limiting voltage b 6.2.1.3 A A A A A A 

 
Impulse reset switching 
types 6.2.1.4 A A A A A A 

 
AC durability for voltage 
limiting function a 6.2.1.5 O O O O O O 

 
Blind spot test multi stage 
SPD 6.2.1.8 A A A A A A 

 Overstressed fault mode 6.2.1.7 O O O O O O 

3 Current limiting tests 6.2.2       

 Rated current 6.2.2.1 A.e A A A A e A 

 Series resistance 6.2.2.2 N.A. A A A N.A. A 

 Current response time 6.2.2.3 N.A. A N.A. A c N.A. A c 

 Current reset time 6.2.2.4 N.A. A N.A. A c N.A. A c 

 
Maximum interrupting 
voltage 6.2.2.5 N.A. A N.A. A c N.A. A c 

 Operating duty test 6.2.2.6 N.A. A N.A. A c N.A. A c 

 
AC durability for current 
limiting function a 6.2.2.7 N.A. A N.A. A c N.A. A c 

 
Impulse durability for 
current limiting function a 6.2.2.8 N.A. A N.A. A c N.A. A c 

4 Acceptance tests 6.5 O O O O O O 
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