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Recommendation ITU-T K.21

Resistibility of telecommunication equipment installed in a telecommunication centre to overvoltages and overcurrents

Summary

Recommendation ITU-T K.21 specifies resistibility requirements and test procedures for telecommunication equipment that is attached to or installed within a customer’s premises.

Overvoltages or overcurrents covered by this Recommendation include surges due to lightning on or near the line plant, short-term induction from adjacent alternating current (a.c.) power lines or railway systems, earth potential rise due to power faults, direct contact between telecommunication lines and power lines, and electrostatic discharges (ESDs). The sources for overvoltages in internal lines are mainly inductive coupling caused by lightning currents being conducted in nearby lightning strikes or lightning currents being conducted by nearby conductors.

Changes compared with Recommendation ITU-T K.21 (2018) include:

• added special resistibility requirements

• added DC insulation resistance test;

• added Test 7.10

• changes to some test labels.
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Recommendation ITU-T K.21

Resistibility of telecommunication equipment installed in customer
premises to overvoltages and overcurrents

1 Scope

This Recommendation specifies resistibility requirements and test procedures for telecommunication equipment that is attached to or installed within a customer’s premises. The requirements of this Recommendation assume that earthing and bonding is in accordance with [ITU-T K.66].

The types of equipment covered by this Recommendation include all types of telecommunication equipment, e.g., modems, telephones, routers, implementations of digital subscriber lines and personal computers.

NOTE – Associated equipment containing ports with a low surge impedance to earth connected by short cables, e.g., printers using universal serial bus (USB) cables, may be susceptible to damage due to circulating earth currents. Refer to [ITU-T K.66] and [b-ITU-T K.85] for methods of protection.

This Recommendation applies to both external and internal ports. [ITU-T K.44], covering basic test methods and test circuits, is an integral part of this Recommendation. This Recommendation should be read in conjunction with [ITU-T K.11] and [ITU-T K.39].

2 References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.







	[ITU-T K.11]

	Recommendation ITU-T K.11 (2009), Principles of protection against overvoltages and overcurrents.




	[ITU-T K.39]

	Recommendation ITU-T K.39 (1996), Risk assessment of damages to telecommunication sites due to lightning discharges.




	[ITU-T K.44]

	Recommendation ITU-T K.44 (2018), Resistibility tests for telecommunication equipment exposed to overvoltages and overcurrents – Basic Recommendation.




	[ITU-T K.66]

	Recommendation ITU-T K.66 (2011), Protection of customer premises from overvoltages.




	[IEC 61000-4-2]

	IEC 61000-4-2 (2008), Electromagnetic compatibility (EMC) – Part 4-2: Testing and measurement techniques – Electrostatic discharge immunity test.





3 Definitions

3.1 Terms defined elsewhere

This Recommendation uses terms defined in [ITU-T K.44].

3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:







	a.c.

	alternating current




	CWG

	Combination Wave Generator




	d.c.

	direct current




	dpf

	dedicated power feed




	ESD

	Electrostatic Discharge




	MSPD

	Multiservice Surge Protective Device




	n/a

	not applicable




	PE

	Protective Earth




	PoE

	Power over Ethernet




	STP

	Special Test Protector




	STPE

	Ethernet Shielded Twisted Pair




	USB

	Universal Serial Bus




	UTPE

	Ethernet Unshielded Twisted Pair Ethernet





4.1 Symbols

This Recommendation uses the following symbols:







	f

	frequency




	I

	current




	R

	resistance




	t

	duration




	Ua.c.

	alternating current voltage




	Ua.c.(max)

	maximum alternating current voltage




	Uc

	charging voltage




	Uc(max)

	maximum charging voltage




	Urms

	root mean square voltage




	Wsp(max)

	maximum specific energy





5 Conventions

Conventions and symbols used in this Recommendation are defined in [ITU-T K.44].

6 Tests

A summary of the tests applicable to equipment installed in a customer’s premises is given in Table 1. The numbers given in the “Port type” columns, e.g., 2.2.1a, refer to the “Test No.” of Tables 2 to 5. The words “under study” mean that ITU-T is still studying this test. The test conditions applicable to the four ports – symmetric, coaxial, dedicated power feed and mains power – are given in Tables 2 to 5. The test conditions for electrostatic discharge (ESD) are given in Table 6. The test conditions for internal cable ports are given in Table 7. For information on the headings and terms used in the tables, refer to clause 10 of [ITU-T K.44].

Refer to clause 5.2 of [ITU-T K.44] on selecting the enhanced resistibility requirement.

NOTE 1 – The port to external port test for the basic test level does not apply when the equipment is designed to always be used with a connection to earth.

NOTE 2 – The external port test applies to ports used to connect externally attached equipment to equipment installed within the same building. The mains power contact test does not apply in this situation. Where the equipment external to the building is installed in the “inherently protected” area shown in Figure 3 of [b-ITU-T K.71], the internal port test can be applied.

NOTE 3 – The power induction test does not apply to ports used to connect to antennas installed within the scope of [b-ITU-T K.71].

NOTE 4 – The internal port tests in Table 7 apply to ports connected by short cables, e.g., USB and printer cables. Table 7 does not apply to ports connected infrequently, e.g., for maintenance ports.

Table 1a – Applicable tests for external ports

[image: Image]
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Table 1b – Lightning test conditions for ports connected to internal cables

[image: Image]

Table 2a – Lightning test conditions for ports connected to external symmetric pair cables
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Table 2b – Power induction and earth potential rise test conditions for ports connected to external symmetric pair cables
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Table 3a – Lightning test conditions for ports connected to external coaxial cables
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Table 3b – Power induction and earth potential rise test conditions for ports connected to external coaxial cables

NOTE – The test conditions for earth potential rise are under study.

Table 4a – Lightning test conditions for ports connected to external d.c. or a.c. dedicated power feeding cables
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Table 4b – Power induction and earth potential rise test conditions for ports connected to external d.c. or a.c. dedicated power feeding cables
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Table 5 – Test conditions for mains power ports
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Table 6 – Test conditions for electrostatic discharge applied to the enclosure
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Table 7 – Lightning test conditions for ports connected to internal cables
(Test exemptions for short cables are under study)

[image: Image]

Table 7 – Lightning test conditions for ports connected to internal cables
(See clause 6, NOTE 5, for exemptions)
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Table 7 – Lightning test conditions for ports connected to internal cables
(Test exemptions for short cables are under study)
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Figure 1 – Test voltage versus duration to give 10 A2s with 200 Ω



Annex A

Special resistibility requirements

(This annex forms an integral part of this Recommendation.)

A.1 Introduction

There are circumstances where even the enhanced resistibility requirements are not sufficient for customer premises due to environmental conditions, national regulations, economic and technical considerations, installation standards or reliability of service requirements. Network operators may then request the special resistibility requirement.

The special resistibility requirement applies when all of the following conditions coexist:

– IT or TT power system;

– earthing and bonding is not installed in compliance with [ITU-T K.66];

– primary protection is not installed in compliance with [ITU-T K.66] when required by a risk assessment;

– there is difficulty in installing multiservice surge protective devices (MSPDs).

In this case, the network operator may need to request special resistibility requirements. Some guidance and possible test levels are provided in clause A.2.

Informative clause A.2 contains both test descriptions and requirements for special resistibility requirements. It is proposed that the test requirements, described in [ITU-T K.44] clause 7, Test conditions, be amended as indicated.

A.2 Special resistibility requirements

Clause A.1 specifies when these special resistibility requirements are necessary.

Table A.2-1 provides special requirements that are used to ensure safety and resistibility when bonding cannot be achieved.

These special requirements are in addition to the enhanced ITU-T K.21 tests and apply to equipment with both earthed SPDs and without earthed SPDs.

To ensure the safety of the customer, without appropriate earthing and bonding, the equipment shall contain port to port isolation as given in Table A.2-1. To ensure safety with earthed SPDs, appropriate earthing and bonding is required.

Table A.2-1a – Special lightning test conditions for ports connected to external symmetric pair cables

[image: Image]

Table A.2-1b – Special lightning test conditions for mains power ports

[image: Image]

Table A.2-1c – Special lightning test conditions for ports connected to internal cables

[image: Image]
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