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 233 

LOW-VOLTAGE SURGE PROTECTIVE DEVICES – 234 

 235 

Part 21: Surge protective devices connected to telecommunications  236 

and signalling networks –  237 

Requirements and test methods 238 

 239 

 240 

 241 
FOREWORD 242 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 243 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 244 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 245 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 246 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 247 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 248 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 249 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 250 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 251 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 252 
consensus of opinion on the relevant subjects since each technical committee has representation from all 253 
interested IEC National Committees.  254 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 255 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 256 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 257 
misinterpretation by any end user. 258 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 259 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 260 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 261 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 262 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 263 
services carried out by independent certification bodies. 264 

6) All users should ensure that they have the latest edition of this publication. 265 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 266 
members of its technical committees and IEC National Committees for any personal injury, property damage or 267 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 268 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 269 
Publications.  270 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 271 
indispensable for the correct application of this publication. 272 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 273 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 274 

International Standard IEC 61643-21 has been prepared by subcommittee 37A: Low-voltage 275 
surge protective devices, of IEC technical committee 37: Surge arresters. 276 

This second edition cancels and replaces the first edition including the amendments published 277 
in 2000, 2008 and 2012. This edition constitutes a technical revision.  278 

  279 
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This edition includes the following significant technical changes with respect to the previous 280 
edition: 281 

a)  New structure of IEC 61643-21 based on IEC 61643-01 Ed.1 282 

b) Several safety requirements based on IEC 61643-01 Ed.1 has been added. 283 

 284 

The text of this International Standard is based on the following documents: 285 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 286 

Full information on the voting for the approval of this International Standard can be found in the 287 
report on voting indicated in the above table. 288 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 289 

The committee has decided that the contents of this document will remain unchanged until the 290 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 291 
the specific document. At this date, the document will be  292 

• reconfirmed, 293 

• withdrawn, 294 

• replaced by a revised edition, or 295 

• amended. 296 

 297 

The National Committees are requested to note that for this document the stability date is  298 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED 299 
AT THE PUBLICATION STAGE. 300 

  301 
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INTRODUCTION 302 

It has been assumed in the drafting of this International Standard that the execution of its 303 
provisions is entrusted to appropriately qualified and experienced persons.  304 

This standard recognizes the internationally accepted level of protection against hazards such 305 
as electrical, mechanical, thermal, fire and radiation of SPDs when operated as in normal use 306 
taking into account the manufacturer's instructions. 307 

The purpose of this International Standard is to identify the requirements for Surge Protective 308 
Devices (SPDs) used in protecting telecommunication and signalling systems, for example, low-309 
voltage data, voice, and alarm circuits.  310 

If the intended applications of an SPD are covered by different parts of the IEC 61643-X1 (X = 311 
1,2,3,4, etc.) series, all relevant parts shall be applied, as far as is reasonable. 312 

NOTE 1:  Throughout this publication, when “part 01” is mentioned, it refers to IEC 61643-01:2024. 313 

This part of the IEC 61643 series addresses safety and performance tests for surge protective 314 
devices (SPDs) for telecommunication and signalling systems in conjunction with part 01. 315 

The SPDs addressed in this International Standard contain surge protective components only, 316 
or a combination of surge protective and current-limiting components. Protection devices 317 
containing current-limiting components only are not within the coverage of this standard. 318 

SPDs contain one or more protective components. All SPDs are tested on a "black box" basis, 319 
i.e., the number of connections of the SPD determine the testing procedure, not the number of 320 
components in the SPD. The SPD configurations are described in 4.100.  321 

This standard covers a wide range of testing conditions and requirements; the use of some of 322 
these is at the discretion of the user. How the requirements of this standard relate to the 323 
different types of SPD is described in Table 1.  324 

The requirements of this part of IEC 61643 supplement, modify or replace certain of the general 325 
requirements contained in part 01 and are to be read and applied together with the latest edition 326 
of IEC 61643-01, as indicated by the undated normative reference in the normative references 327 
of this document. 328 

Numbering of clauses follows the numbering of part 01, but, dependent on the application of 329 
clauses from part 01, does not necessarily follow sequentially.  330 

If a clause in part 01 is not explicitly called up or referred to in this part 21, then this clause 331 
does not apply to SPDs covered by this part 21. Any instructions in this standard calling up 332 
clauses from part 01 are written in Italic type. 333 

NOTE 2: In other words, if e.g. clause 4 is called up in this document all subclauses of clause 4 of part 01 are applied 334 
without modification. But, if e.g. some modifications are required on subclauses of clause 9 of part 01, then the 335 
relevant second level subclauses of part 01 (e.g. 9.3, 9.5 etc.) are called up separately and it is indicated how they 336 
are applied. 337 

The numbering of additional subclauses to part 01 in this document starts with the number 100 338 
in the last section of the subclauses added (e.g. 4.100 or 6.2.100). 339 

Selection and application principles are covered in IEC 61643-22. 340 

A list of all parts of the IEC 61643 series can be found, under the general title Low-voltage 341 
surge protective devices, on the IEC website.342 
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LOW-VOLTAGE SURGE PROTECTIVE DEVICES – 343 

 344 

Part 21: Surge protective devices connected  345 

to telecommunications  346 

and signalling networks –  347 

Requirements and testing methods 348 

 349 

1 Scope 350 

This part of the IEC 61643 series is applicable to devices for surge protection against indirect 351 
and direct effects of lightning or other transient overvoltages. 352 

These devices are intended to be connected to telecommunications and signalling networks, 353 
and equipment rated up to 1 000 V RMS and 1 500 V DC. 354 

These telecommunications and signalling networks may also provide power on the same line, 355 
e.g Power over Ethernet (PoE).  356 

Performance and safety requirements, tests and ratings are specified in this standard. These 357 
devices contain at least one voltage-limiting component (clamping or switching) and are 358 
intended to limit surge voltages and divert surge currents.  359 

2 Normative references 360 

For the purposes of this document normative reference given in part 01 apply.  361 

The following documents are referred to in the text in such a way that some or all of their content 362 
constitutes requirements of this document. For dated references, only the edition cited applies. 363 
For undated references, the latest edition of the referenced document (including any 364 
amendments) applies. 365 

IEC 61643-01:2023, Low-voltage surge protective devices – Part 01: General requirements and 366 
test methods 367 

3 Terms, definitions and abbreviated terms 368 

Clause 3 from part 01 applies with the following additions: 369 

3.1 Terms and definitions 370 

Clause 3.1 from part 01 applies with the following additions: 371 

3.1.25 372 
means for short- circuiting the SPD (SC-means) 373 

Clause 3.1.25 from part 01 applies with the following replacement: 374 

Replace short-circuit current rating ISCCR by n times IL 375 

3.1.28 376 
mode of protection 377 

Clause 3.1.28 from part 01 applies with the following addition: 378 

Add in Note 2 the examples “line to earth and shield to earth ”. 379 

oSIST prEN IEC 61643-21:2024

iTeh Standards
(https://standards.iteh.ai)

Document Preview
oSIST prEN IEC 61643-21:2024

https://standards.iteh.ai/catalog/standards/sist/1dc9a7bc-dbac-4ddb-a23b-3f3c2dcd126e/osist-pren-iec-61643-21-2024

https://standards.iteh.ai/catalog/standards/sist/1dc9a7bc-dbac-4ddb-a23b-3f3c2dcd126e/osist-pren-iec-61643-21-2024


IEC CDV 61643-21/Ed2  IEC2024 – 12 – 37A/414/CDV 
 

3.1.100 380 
AC durability 381 
characteristic of an SPD which allows it to conduct alternating current of a specific magnitude 382 
and duration for a specified number of times 383 

3.1.101 384 
blind spot 385 
situation where voltages above the maximum continuous operating voltage Uc causes 386 
incomplete operation of the SPD 387 

Note 1 to entry: Incomplete operation of the SPD means not all current paths in a multi-stage SPD have operated 388 
during the impulse test. This results in overstressing of components in the SPD. 389 

3.1.102 390 
current limiting 391 
action of an SPD, containing at least one non-linear current-limiting component, that causes 392 
currents exceeding a predetermined value to be restricted 393 

3.1.103 394 
current reset time 395 
time required for a self-resetting current limiting component to revert to its normal or quiescent 396 
state 397 

3.1.104 398 
current response time 399 
time required for a current-limiting component to operate at a specified current and a specified 400 
temperature 401 

3.1.105 402 
impulse durability 403 
characteristic of an SPD which allows it to conduct impulse current of a specified waveform and 404 
peak value for a specified number of times 405 

3.1.106 406 
insertion loss 407 
loss resulting from the insertion of an SPD into a transmission system 408 

Note 1 to entry: It is the ratio of the power delivered to that part of the system following the SPD, before insertion of 409 
the SPD, to the power delivered to that same part after insertion of the SPD. The insertion loss is generally expressed 410 
in decibels.  411 

[IEV 726-06-07, modified] 412 

3.1.107 413 
insulation resistance based on the continuous current 414 
resistance between designated connections of an SPD when UC is applied to those connections 415 

3.1.108 416 
longitudinal balance (analogue voice frequency circuits) 417 
electrical symmetry of the two wires comprising a pair with respect to ground 418 

3.1.109 419 
longitudinal balance (communication and control cables)  420 
ratio of the disturbing common mode (longitudinal) RMS voltage (Vs) to ground and the resulting 421 
differential mode (metallic) RMS voltage (Vm) of the SPD, expressed in decibels (dB) 422 

Note 1 to entry: The longitudinal balance in dB is given by the formula: 20 log10 Vs/Vm where Vs and Vm are 423 
measured at the same frequency. 424 
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