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Introduction
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the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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183  INTERNATIONAL ELECTROTECHNICAL COMMISSION

184

185

186 LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

187

188 Part 21: Surge protective devices connected to telecommunications

189 and signalling networks —

190 Requirements and test methods

191

192

193

194 FOREWORD

195 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
196 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
197 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
198 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
199 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
200 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
201 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
202 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
203 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
204 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
205 consensus of opinion on the relevant subjects since each technical committee has representation from all
206 interested IEC National Committees.

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

211 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
212 transparently to the maximum extent possible in their national and regional publications. Any divergence between
213 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
214 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
215 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
216 services carried out by independent certification bodies.

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

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

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

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

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

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

231
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232 This edition includes the following significant technical changes with respect to the previous
233  edition:

234 a) New structure of IEC 61643-21 based on IEC 61643-01 Ed.1
235 b) To be completed at CDV stage

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

FDIS Report on voting
XXIXX/FDIS XXIXX/RVD

237

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

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

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

244 e reconfirmed,

245 e withdrawn,

246 e replaced by a revised edition, or

247 e amended.

248

249 The National Committees are requested to note that for this document the stability date is .
250 THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
251 AT THE PUBLICATION STAGE.

252

253

Documents

Document Sharing Hub

Full document details: 22/30439450 DC


http://www.avadocuments.com/doc/22-30439450-dc
http://www.avadocuments.com/doc/22-30439450-dc

IEC CD 61643-21/Ed2 © IEC:2022 -9- 37A/369/CD

254 INTRODUCTION

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

257  This standard recognizes the internationally accepted level of protection against hazards such
258 as electrical, mechanical, thermal, fire and radiation of SPDs when operated as in normal use
259 taking into account the manufacturer's instructions. It also covers abnormal situations that can
260 be expected in practice and takes into account the way in which electromagnetic phenomena
261 can affect the safe operation of SPDs.

262 The purpose of this International Standard is to identify the requirements for Surge Protective
263 Devices (SPDs) used in protecting telecommunication and signalling systems, for example, low-
264  voltage data, voice, and alarm circuits. All of these systems may be exposed to the effects of
265 lightning and power line faults, either through direct contact or induction. These effects may
266 subject the system to overvoltages or overcurrents or both, whose levels are sufficiently high
267 to harm the system. SPDs are intended to provide protection against overvoltages and
268 overcurrents caused by lightning and power line faults.

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

271 The SPDs addressed in this International Standard may contain overvoltage protection
272 components only, or a combination of overvoltage and overcurrent protection components.
273 Protection devices containing overcurrent protection components only are not within the
274 coverage of this standard. However, devices with only overcurrent protection components are
275 shown in Annex B.

276  An SPD may comprise several overvoltage and overcurrent protection components. All SPDs
277 are tested on a "black box" basis, i.e., the number of connections of the SPD determine the
278  testing procedure, not the number of components in the SPD. The SPD configurations are
279 described in 4.100. In the case of multiple line SPDs, each line may be tested independently of
280 the others, but there may also be a need to test all lines simultaneously.

281 This standard covers a wide range of testing conditions and requirements; the use of some of
282 these is at the discretion of the user. How the requirements of this standard relate to the
283  different types of SPD is described in 4.101 and 4.102. Whilst this is a performance standard
284  and certain capabilities are demanded of the SPDs, failure rates are covered by 9.1.1. Selection
285 and application principles are covered in IEC 61643-22.

286 If the intended applications of an SPD are covered by different parts of the IEC 61643 series,
287 all relevant parts are applied, as far as is reasonable.

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

289 SPDs containing additional features or functions not addressed in this standard and the relevant
290 subsequent part(s) may require additional consideration and tests to ensure the main SPD
291 function is not adversely affected and no hazards may arise from these additional features or
292 functions. If appropriate standards exist to cover such functions they should be applied.

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

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

299 If a clause in part 01 is not explicitly called up or referred to in this part 21 of the IEC 61643
300 series of standards, then this clause does not apply to SPDs covered by this part 21.
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301 The numbering of additional subclauses to part 01 in this document starts with the number 100
302 in the last section of the subclauses added (e.g. 4.100 or 4.1.100)

303 For powerful SPD's (continuous power > 100 VA, see paragraph 8.6.103) IEC 61643-21 is to
304 be applied if at least one of the following criteria is met:

305 e Criteria 1: Application in the context of a telecom and/or signalling network (e.g., control
306 systems, instrumentation and safety technology)

307 e Criteria 2: Application in a local AC/DC supply application with reference to information
308 technology equipment but no direct connection to supply networks.

309 e Criteria 3: Devices that provide data transfer and optional DC supply on a common
310 electrical circuit (e.g. PoE, signal circuits with remote supply, ...)

311
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312 LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
313

314 Part 21: Surge protective devices connected
315 to telecommunications

316 and signalling networks —

317 Requirements and testing methods

318

319 1 Scope

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

322  These devices are intended to be connected to telecommunications and signalling networks,
323  and equipment rated up to 1 000 V RMS and 1 500 V DC Performance characteristics, standard
324  methods for testing and ratings are established. These devices contain at least one voltage-
325 limiting component (clamping or switching) and are intended to limit surge voltages and divert
326 surge currents.

327 2 Normative references

328 For the purposes of this document normative reference given in part 01 with the following
329 additions apply.

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

334 IEC 61643-01, Low-voltage surge protective devices — Part 01: General requirements and test
335 methods

336 IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques
337  — Section 5 — Surge immunity test

338

339 3 Terms, definitions and abbreviated terms
340 Clause 3 from part 01 applies with the following additions:

341 31 General
342 Clause 3.1 from part 01 applies.

343 3.2 Terms and definitions
344 Clause 3.2 from part 01 applies with the following additions:

345

346 3.2.100

347 AC durability

348  characteristic of an SPD which allows it to conduct alternating current of a specific magnitude
349  and duration for a specified number of times

350
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351 3.2.101
352 blind spot
353  situation where voltages above the maximum continuous operating voltage U, may cause

354 incomplete operation of the SPD

355 NOTE 1 to entry: Incomplete operation of the SPD means not all of the stages in a multi-stage SPD have operated
356 during the impulse test. This may result in overstressing of components in the SPD.
357 3.2.102

358 current limiting
359 action of an SPD, containing at least one non-linear current-limiting component, that causes
360 currents exceeding a predetermined value to be restricted

361 3.2.103
362  current reset time
363 time required for a self-resettable current limiter to revert to its normal or quiescent state

364 3.2.104

365 current response time

366 time required for a current-limiting component to operate at a specified current and a specified
367 temperature

368  3.2.105

369 impulse durability

370  characteristic of an SPD which allows it to conduct impulse current of a specified waveform and
371 peak value for a specified number of time

372 3.2.106
373  insertion loss
374 loss resulting from the insertion of an SPD into a transmission system

375 NOTE 1 to entry: It is the ratio of the power delivered to that part of the system following the SPD, before insertion

376 of the SPD, to the power delivered to that same part after insertion of the SPD. The insertion loss is generally
377 expressed in decibels.

378 [IEV 726-06-07, modified]

379 3.2.107

380 insulation resistance
381 resistance between designated connections of an SPD when U is applied to those connections

382  3.2.108
383 longitudinal balance (analogue voice frequency circuits)
384 electrical symmetry of the two wires comprising a pair with respect to ground

385  3.2.109

386  longitudinal balance (communication and control cables)

387 ratio of the disturbing common mode (longitudinal) RMS voltage (Vs) to ground and the resulting
388  differential mode (metallic) RMS voltage (Vm) of the SPD, expressed in decibels (dB)

389 NOTE 1 to entry: The longitudinal balance in dB is given by the formula: 20 log10 Vs/Vm

390 where Vs and Vm are measured at the same frequency.

391
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392

393 3.2.110

394 longitudinal balance (data transmission)

395 measure of the similarity of impedance to ground (or common) for the two or more conductors
396  of a balanced circuit

397 NOTE 1 to entry: This term is used to express the degree of susceptibility to common mode interference

398  3.2.111

399 longitudinal balance (telecommunications)

400 ratio of the disturbing common mode (longitudinal) voltage Vs and the resulting differential
401 mode (metallic) voltage Vm of the SPD, expressed in decibels (dB)

402 3.2.112

403 maximum interrupting voltage

404 maximum voltage (DC or RMS) that can be applied to the current-limiting components of an
405  SPD without degradation of the SPD

406 NOTE 1 to entry: This voltage may be equal to the Ug of the SPD or may be a higher value depending on the
407 arrangement of the current-limiting component(s) within the SPD

408  3.2.113

409 multi-stage SPD
410 SPD which has more than one voltage-limiting component

411 NOTE 1 to entry: These voltage-limiting components may or may not be electrically separated by a series component.
412 The voltage-limiting components may be either switching or clamping types
413 3.2.114

414 near-end crosstalk (NEXT)
415 crosstalk that is propagated in a disturbed channel in the direction opposite to the direction of
416 propagation of the current in the disturbing channel

417 NOTE 1 to entry: The terminal of the disturbed channel at which the near-end crosstalk is present is ordinarily near
418 to, or coincides with, the energized terminal of the disturbing channel
419 3.2.115

420  overstressed fault mode
421 mode 1 condition wherein the voltage-limiting part of the SPD has been disconnected

422 NOTE 1 to entry: The voltage-limiting function is no longer present, but the line is still operable

423 mode 2 condition wherein the voltage-limiting part of the SPD has been short-circuited by a
424  very low impedance within the SPD

425 NOTE 2 to entry: The line is inoperable, but the equipment is still protected by a short circuit

426 mode 3 situation wherein the SPD has undergone an internal open circuit on the network side
427 of the voltage-limiting part of the SPD

428 NOTE 3 to entry: The line is inoperable, but the equipment is still protected by an open line

429  3.2.116

430 preferred values

431 values for the parameters listed in the tables for the various tests, preferred in the sense that
432 their use promotes uniformity and provides a means of comparison among various protective
433 devices

434 NOTE 1 to entry: They also provide a common engineering language beneficial to the user and manufacturer of surge
435 protectors used in telecommunications and signalling networks. However, specific applications may require values
436 other than the preferred values of the tables.
437
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438  3.2.117
439  resettable current limiting
440 action of an SPD that limits current and can be manually reset after operating

441 3.2.118
442 return loss
443 modulus of the reciprocal of the reflection factor, generally expressed in decibels (dB)

444 NOTE 1 to entry: When impedances can be defined, the return loss in dB is given by the formula:

445 20 log10 MOD [(Z21+Z2)/(Z1-22)]

446 where Z1 is the characteristic impedance of the transmission line ahead of the discontinuity,
447 or the impedance of the source, and Z2 is the impedance after the discontinuity or load
448 impedance seen from the junction between the source and the load [IEV 702-07-25, modified]
449 3.2.119

450  self-resetting current limiting
451 action of an SPD that limits current and will self-reset after the disturbing current is removed

452  3.2.120

453  voltage clamping SPD

454 SPD that has high shunt impedance and will have a continuous reduction in impedance with
455 increasing current in response to a voltage surge exceeding the threshold level of the SPD

456 NOTE 1 to entry: Examples of components used in voltage clamping SPDs: varistors (e.g. MOV) and avalanche
457 breakdown diodes (ABD).

458 3.3 Acronyms / Symbols
459 Clause 3.3 from part 01 applies

460

461 4 Classification

462 4.1 General
463 Clause 4.1 from part 01 applies.

464 4.2 up to 4.4 of part 01 does not apply
465 4.5 Location
466 Clause 4.5 from part 01 applies.

467 4.6 Accessibility
468 Clause 4.6 from part 01 applies.

469 4.7 and 4.8 of part 01 does not apply
470 4.9 Degree of protection provided by enclosures according to IEC 60529 (IP code)
471 Clause 4.9 from part 01 applies.

472 4.10 Temperature and humidity range
473 Clause 4.10 from part 01 applies.

474 4.11 and 4.12 of part 01 does not apply
475
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476 4.100SPD configurations

477  The SPD configurations described in this standard are shown in Figure 1. Each SPD
478 configuration is composed of one or more voltage-limiting components and may include current-

479 limiting components.
480 Figure 1a — Two-terminal SPD
X1
T X1
SPD
™) T
SPD SPD
xXto— o) o X(Lz v [°c¢
£ IEC 545/08 £
c IEC 550/06 X2 IEC 551/08
481
482 Figure 1b — Three-terminal SPD Figure 1c — Three-terminal SPD
483
X1 0— SPD —O0 Y1
X2 0— V.0 —O Y2
X10— gpp [—O Y1
v, 1
wo] L ov |
IEC 552/08 c IEC 553/08
484
485 Figure 1d — Four-terminal SPD Figure 1e — Five-terminal SPD
486
X1 O— —o0 Y1
X2 00— —oO0 Y2
SPD
o—{ ™I |—o
Xn O— —o Yn
Ca IEC 554/08
487 2 The common terminal C may not be provided.
488 Figure 1f — Multi-terminal SPD
489 Key
490 \Y voltage-limiting component
491 vV, 1 voltage-limiting components or a combination of voltage-limiting and current-limiting components
492 X1, X2....Xn line connections
493 Y1, Y2...Yn protected line connections
494 C common connection
495 Figure 1 — SPD configurations
496

497 4.101 Variants of SPDs
498 This standard considers two basic variants of SPD.

499  The first variant of SPD contains at least one voltage-limiting component and no current-limiting
500 component(s) in a housing. All the SPD configurations of Figure 1 can be of this variant. These
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501 SPDs shall satisfy the requirements listed in Table 1. The SPDs shown in Figures 1b, 1d, 1e
502 and 1f may contain a linear component between the line terminal and the corresponding
503 protected line terminal. These SPDs shall also satisfy the applicable requirements of 8.3.104.

504 The second variant of SPD contains both voltage-limiting and current-limiting components in a
505 housing. SPD configurations shown in Figures 1b, 1d, 1e, and 1f are applicable for SPDs with
506 both voltage-limiting and current-limiting components. This variant of SPD shall satisfy the
507 requirements listed in Table 1. Configurations of protective devices having only current-limiting
508 components are shown in annex B for information.

509 SPDs may need to satisfy additional requirements depending on the application. The additional
510 requirements are described in 8.3.105 and 8.6.10x (see Table 1).

511 Subclause 8.3.105 provides transmission tests that SPDs may need to conform to, depending
512 on their communication and signalling application. Selection of the applicable transmission tests
513 from 9.3.105 shall be made, based on the intended application of the SPDs. Table 1 provides
514  general guidance on how to select the applicable transmission tests.

515 Subclause 9.6.100 — 9.6.102 provides the environmental requirements when the SPDs are
516 intended only for use in uncontrolled environments as described in 7. SPDs shall satisfy these
517 requirements after an agreement between the user and the manufacturer. Table 1 provides
518  examples of what requirements different types of SPD shall satisfy.

519
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520 4.102 Type test requirements for SPDs

521 Table 1 — General SPD requirements
Requirement — Test Sub- Type of SPD
clause
©
2 2 8 28
= 2 bSgo| 655 | $5¢
o |oE | £ £ | SEQS| §E5 | SE®
o (ks e - o= c = = = - 3= n
£ |2< 50 SESE| 8373 St
5 S © PR coted| 228 o0
> c > = C»gE S Eo0o® =c c = EEc
>21£3 =% 33c2| 62¢ | 83=Z°
§2|38% Sy ©2v3S5| 2265 | 2v33E
£2|gce| 20| Sced| S2EE| STeTE
$2|525| 55c2| 225E| 2235| 22585
o= Es‘g E‘ggs Ef‘g@ EED-E Ee‘g;-g
sEl6E5| 35383 | GESE| ESS| GES5<§S
General test
Identlflcatlop and 6 A A A A A A
documentation
Marking 8.2/9.2 A A A A A A
Transmission tests
. 8.3.105.1 /
Capacitance 931051 A (0] (0] O A O
. 8.3.105.2 /
Insertion loss 9.3.105.2 (0] A A A (0] A
8.3.105.3 /
Return loss 93105 3 O (0] (0] A O O
- 8.3.105.4 /
Longitudinal balance 931054 (0] (0] (0] A (0] (0]
Near-end crosstalk 8.3.105.5 /
(NEXT) 931055 | © o o A o 0
Mechanical tests
Mounting 8.4.1/9.4.1
Reliability of screws 8.4.2/9.4.2] A A A A A
Tests fo_r external 843/943 A A A A A A
connections
Verification of air
clearances and 8.4.4/9.4.4] A A A A A A
creepage distances
Mechanical strength 8.4.5/9.4.5] A A A A A A
Resistance to ingress of
solid objects and to 8.5.1/9.5.1| A A A A A A
harmful ingress of water
ReS|stanc_e to abnormal 853/953 A A A A A A
heat and fire
Protection against direct 831/931 A A A A A A
contact
522
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523 Table 1 (continued)
. Sub-
Requirement — Test clause Type of SPD
2 2 £, |, 28
= =] o) S5 0 ) o) =
o |$E | £ 2 | SEZS| REg | SES
g |= =28 S¢gg8| 853 | 8:2,
o e (SR clcao| »_o cl8o
>c | > = O)CE SE0® = cc SLEC
$2153 | 558 | S8g2| S88.|58355,
25|28, | 255, S5a9| S5:8| SER8E
=Y = c Zccw © c .2 %"‘"—C P ccc
221382 383¢5| <2285 <285 <8285
— — — - I = — —
SE(cEc| 2585 SECE| BEsz|BESSE
n=|ln=2 n2ol n=2%5 n=L ¢ n=2°%o0
Environmental tests
High temperature and  (8.6.100 /
humidity endurance 9.6.100 o o o o A A
Environmental cycling (8.6.101 /
with impulse surges 9.6.101 o o o o A A
Environmental cycling (8.6.102 /
with AC surges 9.6.102 o o o o A A
Voltage limiting tests
Insulation resistance 8.3.7/9.3.7] A A A A A A
Impulse durability and  (8.3.100 /
voltage protection level 2(9.3.100 A A A A A A
8.3.101 /
Impulse reset 93101 A A A A A A
IAC durability for voltage [8.3.102 /
limiting function @ 9.3.102 o o © o o o
. 8.3.103 /
Blind spot test 93103 A A A A A A
524
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Requirement — Test Sub- Type of SPD
clause
2 2 £, |, 28
= o D=5 o ) =
o |$E | £ 2 | SEZS| REg | SES
) - =S c= =- = =
£ |2 | =58 SE28| 233 | SEE,
S o9 29 2 c®cal 93 cfeo
>c | > = o2 = T Co0® = c c =2 CE C
>2|£3 E=3 33c°%| 688 | 83Z¢C
52|82 | SB% | 2e55| 288%5| 22335
£2|scg| £202| Sced| S2CE|Sw2TE
$2/325| 59g2| 225¢E| 2235| 22585
02|08 O8gE| OEBE| OES3| Q=8 F3
sE|GES| 358¢2| ES58| GES55|6ES5<5
Current limiting tests
Rated load current© 5011/ A A A A A A
Series resistance 821823 / N.A. A A A N.A. A
Current response time gg}gjg "1 NA. A N.A. AP N.A. AP
. 8.3.104.4 / b b
Current reset time 031044 N.A. A N.A. A N.A. A
Maximum interrupting  8.3.104.5/ b b
voltage 9.3.1045 | NA | A N-A. A N-A. A
Operating duty test for |8.3.104.6 / b b
current limiting function [9.3.104.6 N.A. A N.A. A N.A. A
AC durability for current (8.3.104.7 / b b
limiting function 2 9.3.1047 | NA-| A N.A. A N.A. A
Impulse durability for 8.3.104.8 / b b
current limiting function 2|9.3.104.8 N.A. A N.A. A N.A. A
Additional tests for SPDs in powerful applications
Protective provisions of [8.6.103.1 /
SPDs 9.6.103.1 | A A A A A A
. 8.6.103.2 /
Temperature withstand 9.6.103.2 A A A A A A
. 8.6.103.3 /
Thermal protection 96103 3 A A A A A A
. 8.6.103.4 /
Overstress behaviour 9.6.103.4 A A A A A A
Load-side short-circuit |8.6.103.5/
rating 9.6.103.5 | A A A A A A
A Applicable.
N.A  Not applicable.
O Optional.
° For each category of test impulse, a new set of samples can be used.
i Test not applicable if there is a linear component between its terminals.
° Applicable only for 3/4/5 multi terminal SPD (see Figure 1b,1d, 1e and 1f). These are SPDs
with X and Y connections.
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5 This clause of part 01 does not apply
6 Marking and other product information
Clause 6 from part 01 applies with the following additions.

6.1 General
Clause 6.1 from part 01 applies with the following modifications:
The required markings to be placed on the SPD, are a1), a4) and a5); Other required markings shall

appear on the installation instructions or on the packaging, or included in the product documentation
(e.g. Web). Details are listed in 6.2.100 and 6.2.101.

The location can be also under a cover of the enclosure but shall be easily accessible by the end user
(e.g. no tools). Any notes for special handling shall be included in the documentation or on the
packaging.

Compliance is checked by visual inspection.

ég)SPD may be classified to more than one test category according to 6.2, a101) (e.g. C1 and

6.2 List of items

Clause 6.2 from part 01 applies with the following change and additions:

ab) Maximum continuous operating voltage U; for each mode of protection (if Us is
different for each mode of protection declared by the manufacturer)
NOTE: U¢ is not valid for RF SPDs with quaterwave technology.

a101) SPD category and discharge parameters (e.g. C2: 2 kV / 1 kA)

a102) Impulse reset time and corresponding U/l parameter

a103) AC durability and parameter for ac durability, if declared by the manufacturer

a104) Overstressed fault mode

a105) Transmission characteristics (capacitance, Insertion loss, return loss, longitudinal
balance and near-end crosstalk), appropriate to the intended SPD use.

a106) Additional information, where applicable:
e replaceable components,

e surge currents as, I, lin, Itotal

e Values for high temperature and humidity endurance test
a107) Series resistance
a108) Current limiting parameter

e Current response time for each test current

e Current reset time

e Maximum interrupting voltage for resettable current-limiting components (voltage,
current and application)

e AC durability for current-limiting components (current, duration and applications)
e Impulse durability for current-limiting components
a109) insulation resistance
NOTE: For insulation resistance a25) or a26) can be used instead.

a110)  website address
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566
567 6.8.100 Information which shall be provided with the products to be delivered

568  The information indicated in a8) (if connections are not interchangeable) and a17) shall be on or
569 included in the packaging.

570 6.2.1 Information which shall be provided in the product documentation (e.g. Web)

571 The information indicated in a6), a9), a12), a15), a19), a20), a23), a24), a101) shall be included
572 in the documentation. If applicable, the information indicated in a102)to a110) shall be included in the
573 documentation.

574 6.3 This clause of part 01 does not apply
575 7 Service conditions
576 Clause 7 from part 01 applies with the following addition:

577 7.100.1 storage range
578  storage range: —40 °C to +70 °C

579 NOTE: Temperature ranges exceeding the above may be declared by the manufacturer.
580 8 Requirements
581 Clause 8 from part 01 applies with the following additions:

582 8.1 General requirements
583 Clause 8.1 from part 01 will be replaced by the following:

584 For telecommunication applications ITU-T gives requirements in the K-series for protection
585  holders (K.65) and termination modules (K.55).

586 SPDs of Figures 1c, 1e and 1f may have a common current path (including protective
587 components or just internal connections) that conducts the total discharge current Irota. The
588 manufacturer shall state the maximum value of impulse current for this current path. This value
589 of impulse current may be less than n times the maximum current capability of each line
590 terminal, where n equals the number of line terminals.

591 Table 1 shows the requirements based on the type of SPD.

592 8.2 Marking
593 Clause 8.2 from part 01 applies.

594 8.3 Electrical requirements
595 Clause 8.3 from part 01 applies with the following modifications:

596 8.3.1 Protection against electric shock
597 Clause 8.3.1 from part 01 applies with the following modifications:

598
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8.3.1.1 Protection against direct contact

37A/369/CD

Secretary’s note:

National committees are requested to carefully consider the below alternatives 1 and 2 for the
required structure in part -21 if a clause of part -21 has few differences compared with part 01.
In this case, alternative 1 shows the complete text including the changes. Alternative 2 shows

only the changes.

We need your preference for one of these alternatives together with their relevant arguments.

(Alternative 1)

Clause 8.3.1.1 from part 01 will be replaced by the following:

The following requirements are valid for accessible SPDs where the U is above 50 V

RMS or 60 V DC

For protection against direct contact (inaccessibility of hazardous live parts), SPDs shall be
designed in such a way that live parts cannot be touched when the SPD is installed for the

intended use.

SPDs, except SPDs classified inaccessible, shall be so designed that, when they are wired and
mounted as for normal use, hazardous live parts are not accessible, even after removal of parts

which can be removed without the use of a tool.

After installation according to the manufacturer’s installation instructions the protection against
touching of hazardous live parts for SPDs, which may be accessible for uninstructed persons,

shall at least comply with the requirements for IP2X according IEC 60529.

The connection between the earthing connections and all accessible conductive parts shall be

of low resistance.

Compliance is checked by the tests in accordance with IEC 60529 and according 9.3.1.

(Alternative 2)

Clause 8.3.1.1 from part 01 applies with the following exemptions:

This requirement only applies to accessible SPDs having a Uz above 50 V AC and/or 60 V DC.

Replace the requirement of IP2XC by IP2X.

8.3.2 Continuous current Ic
Clause 8.3.2 from part 01 applies.

8.3.3 Protective conductor current Ipe
This clause from part 01 does not apply.

8.3.4  Voltage protection level Ur
Clause 8.3.4 from part 01 is replaced by 8.3.100:

8.3.5 and 8.3.6 of part 01 does not apply
6.8.7 Insulation resistance

Clause 8.3.7 from part 01 applies with the following additions:

Full document details: 22/30439450 DC
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637  This characteristic shall be stated by the manufacturer. However, Ire or Ic can be stated instead.

638 NOTE: Insulation resistance is not valid for RF SPDs with quaterwave technology.
639 8.3.6 up to 8.3.10 of part 01 does not apply
640 6.8.100 Impulse durability and voltage protection level

641 The SPD shall be tested using one impulse type selected from Category C of Table 4. This
642 impulse shall be used to perform the impulse-limiting voltage. The current level shall be selected
643 based on the current carrying capability of the SPD. Additional tests may be performed using
644 other impulses selected from Categories A1, B, C and D as well as those listed in the SPD
645 documentation. However, these tests are optional. The measured limiting voltage of the SPDs
646  determined from a category “C” impulse voltage when tested at the specified test conditions of
647 Table 4 shall not exceed the voltage protection level that is specified by the manufacturer.

648 NOTE: Testing of the Impulse limiting voltage “Up" is optional for test categories A, B and D.
649 Compliance is checked by the test in accordance with 9.3.100.

650 8.3.7 Impulse reset

651 This requirement is applicable only to switching-type SPDs and combination (combination of
652  switching and clamping components) SPDs. The SPD, shall self-extinguish, any follow current
653 and return to its high-impedance state after an impulse application under energised conditions
654  within its specified reset time. Unless otherwise specified, the SPD shall return to its high
655 impedance state in 30 ms or less.

656 Compliance is checked in accordance with 9.3.101.

657 8.3.8 AC durability, if declared by the manufacturer

658 The SPD shall be capable of withstanding the specified AC durability without unacceptable
659  changes in its characteristics.

660 Compliance is checked in accordance with 9.3.102.

661 8.3.9 Blind spot

662 If no information regarding blind spots is available from the manufacturer, or verification of the
663 manufacturer's information is desired, the testing of multi-stage SPDs shall be.

664 Compliance is checked in accordance with 9.3.103.

665 8.3.10 Current-limiting requirements
666 8.3.10.1 General

667 SPDs having a linear component (e.g. resistor, inductance, etc.) between its input and output
668 connection shall comply with the requirements according to 8.3.104.2 and 8.6.1.1.

669  SPDs containing additionally a current-limiting function shall comply with all of the following
670 requirements.

671 8.3.10.2 Series resistance

672  The series resistance between the input (Xn) and output connections (Yn) of the SPDs shall be
673  within the specified values.

674 Compliance is checked in accordance with 9.3.104.2.

675 8.3.10.3 Current response time
676 The response time of the current-limiting component shall not exceed the specified value.

677 Compliance is checked in accordance with 9.3.104.3.
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678  Additional information is given in ITU-T Recommendation K.82

679 8.3.10.4 Current reset time
680 This requirement only applies to SPDs having self-resettable current limiting components. The
681 current reset time of the current-limiting component shall not exceed the specified value.

682 The reset time, or time required for the current-limiting component(s) to return to their quiescent
683 state, shall be less than 120 s, unless otherwise specified.

684 Compliance is checked in accordance with 9.3.104.4.

685 8.3.10.5 Maximum interrupting voltage

686  This requirement only applies to SPDs containing self-resettable or manually resettable current-
687 limiting component(s). The current-limiting component shall withstand the specified maximum
688 interrupting voltage without unacceptable changes in its characteristics.

689 Compliance is checked in accordance with 9.3.104.5.

690 8.3.10.6 Operating duty test for current limiting function

691 This requirement only applies to SPDs containing self-resettable or manually resettable current-
692 limiting component(s). The current-limiting component shall withstand the specified applications
693 of maximum interrupting voltage without unacceptable changes in its characteristics.

694 Compliance is checked in accordance with 9.3.104.6.

695 8.3.10.7 AC durability for current-limiting function

696  The current-limiting component shall withstand the specified applications of AC durability for
697  current-limiting function without unacceptable changes in its characteristics.

698 Compliance is checked in accordance with 9.3.104.7.

699  8.3.10.8 Impulse durability for current limiting function

700 The current-limiting component shall withstand the specified impulse durability for current-
701 limiting function without unacceptable changes in its characteristics.

702 Compliance is checked in accordance with 9.3.104.8.

703 8.3.11 Transmission requirements
704  8.3.11.1 Capacitance

705  The capacitance between specified connections of the SPDs shall not exceed the specified
706 value.

707 Compliance is checked in accordance with 9.3.105.1.

708 8.3.11.2 Insertion loss

709  The SPD shall be tested for insertion loss to determine whether the insertion of the SPD into
710 the test system results in a voltage reduction between the generating and the measuring
711 equipment.

712 Compliance shall be checked in accordance with 9.3.105.2.

713 8.3.11.3 Return loss
714 The return loss of the SPDs shall not exceed the specified value.

715 Compliance is checked in accordance with 9.3.105.3.
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