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European foreword

This document (EN 50310:2016) was prepared by the CLC/TC 215, “Electrotechnical aspects of
telecommunication equipment”.

The following dates are fixed:

» latest date by which this document has to be (dop) 2017-04-11
implemented at national level by publication of
an identical national standard or by
endorsement

» latest date by which the national standards (dow)  2019-04-11
conflicting with this document have to
be withdrawn

This document supersedes EN 50310:2010.

In 2012, had been offered to ISO/IEC JTC 1/SC 25 “Interconnection of information
technology equipment” as input to the agreed project to seek global harmonization of the technical
requirements for telecommunications bonding networks. , has been
finished successfully. Thus, TC 215 decided to transpose into the fourth edition of
with minimal editorial changes to fit European needs. In this context, also the title of
has been changed to adopt the title of .

N 50310 has been produced within the framework of the following considerations.

a) With the ongoing growth of the liberalised telecommunication market, the increasing advent of
private telecommunication network operators, and the flourishing use of networking computers,
the amount of Information Technology equipment installed in buildings and the complexity of
these Information Technology installations are permanently growing.

b) Information Technology equipment is generally installed either as stand-alone equipment (e.g.
personal or network computers, small PBXs), or held in racks, cabinets or other mechanical
structures (e.g. switching systems, transmission systems, mobile base stations).

c) CENELEC/SC 64B ,Electrical installations and protection against electric shock — Protection
against thermal effects” had decided during their meeting in November 1997 not to harmonize
IEC 60364-5-548:1996 “Electrical installations of buildings — Part 5: Selection and erection of
electrical equipment — Section 548: Earthing arrangements and equipotential bonding for
information technology installations”.

d) This European Standard shall give guidance to network operators, equipment providers and
building owners to agree on a standardized bonding configuration that facilitates:

— compliance of the Information Technology Equipment installation with functional requirements
including Electromagnetic Compatibility (EMC) aspects of emission and immunity,

— compatible building installation and equipment provisions,

— installation of new equipment in buildings as well as expansion or replacement of installations
in existing buildings with equipment coming from different suppliers,

— astructured installation practice,

— simple maintenance rules,
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— contracting on a common basis,

— harmonization in development, manufacturing, installation and operation.
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Introduction

This European Standard

1) specifies assessment criteria to determine the relevant bonding configurations that are
appropriate,

2) enables the implementation of any bonding configurations that may be necessary by means of
either

— the provision of a bonding network that utilizes the existing protective bonding network for
electrical safety, or

— the provision of a dedicated bonding network for the telecommunications infrastructure.

This standard is intended for

*  building architects, owners and managers,
» designers and installers of electrical and telecommunications cabling installations.

Users of this standard should be familiar with all applicable cabling design and installation standards.

Figure 1 and Table 1 show the schematic and contextual relationships between the standards
produced by TC 215 for information technology cabling, namely:

» installation specification, quality assurance, planning and installation practices (EN 50174 series);
*  generic cabling design ( series);

» application dependent cabling design (e.g. EN 50098 series);

» testing of installed cabling ();

»  this European Standard ().
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EN 50098-1: Customer premises
cabling for information technology -
ISDN basic access

EN 50098-2: Customer premises
cabling for information technology -
2048 kbit/s ISDN primary access and

leased line network interface

EN 50173-2: Information technology -
Generic cabling - Office premises

EN 50173-3: Information technology -
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Generic cabling - Industrial premises

EN 50173-4: Information technology -
Generic cabling - Homes

EN 50173-5: Information technology -
Generic cabling - Data centres

EN 50173-6: Information technology -
Generic cabling — Distributed Building
Services

quality assurance

EN 50174-1: Information technology -
Cabling installation - Specification and

EN 50173-1: Information technology -
Generic cabling - General requirements

EN 50310: Telecommunications
bonding networks for buildings and
other structures

EN 50174-2: Information technology -
Cabling installation - Installation
planning and practices inside buildings -

(Ceneralrequirements _—————

EN 50174-3: Information technology -
Cabling installation - Installation
planning and practices outside buildings

R ————

EN 50346: Information technology -
Cabling installation -
Testing of installed cabling

Figure 1 — Schematic relationship between EN 50310 and other relevant standards
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Table 1 — Contextual relationship between and other relevant standards

Building design Generic cabling Specification Installation Operation
phase design phase phase phase phase
EN 50310 EN 50173 series EN 501741 EN 501741

except
6 Selection of 4 Structure 4 Requirements 4 Requirements
bonding 5 Channel for specifying for specifying
network performance installations of installations of
7 Cable information information
requirements technology technology
8 Connecting cabling cabling
hardware 5 Requirements
requirements for installers of
9 Requirements information
for cords and technology
jumpers cabling
A Link
performance
limits
Planning
phase
and EN 50174-2 EN 50174-2
4 and 5 4 Requirements Requirements
Structure for planning for the
6 Channel installations of installation of
performance information information
8 Cable technology technology
requirements cabling cabling
9 Connecting 6 Segregation of Segregation of
hardware metallic metallic
requirements information information
10Requirements technology technology
for cords and cabling and cabling and
jumpers mains power mains power
A Link cabling cabling
performance 7 Electricity
limits distribution
systems and
lightning
protection
and and
EN 50174-3 EN 50174-3
and and
(for bonding) (for bonding)
and
General

requirements
Test
parameters for
balanced
cabling

Test
parameters for
optical fibre
cabling



http://dx.doi.org/10.3403/02151485U
http://dx.doi.org/10.3403/02151485U
http://dx.doi.org/10.3403/02233986U
http://dx.doi.org/10.3403/02233986U
http://dx.doi.org/10.3403/02233986U
http://dx.doi.org/10.3403/02151485U
http://dx.doi.org/10.3403/02151485U
http://dx.doi.org/10.3403/02744511U

BS EN 50310:2016
EN 50310:2016 (E)

1 Scope

This European Standard specifies requirements and provides recommendations for the design and
installation of connections (bonds) between various electrically conductive elements in buildings and
other structures, during their construction or refurbishment, in which information technology (IT) and,
more generally, telecommunications equipment is intended to be installed in order to:

a) minimize the risk to the correct function of that equipment and interconnecting cabling from
electrical hazards;

b) provide the telecommunications installation with a reliable signal reference — which may improve
immunity from electromagnetic interference (EMI).

The requirements of this European Standard are applicable to the buildings and other structures within
premises addressed by EN 50174-2 (e.g. residential, office, industrial and data centres) but
information given in this European Standard may be of assistance for other types of buildings and
structures.

NOTE Telecommunications centres (operator buildings) are addressed by ETSI 253.

This European Standard does not apply to power supply distribution of voltages over AC 1 000 V.

Electromagnetic compatibility (EMC) requirements and safety requirements for power supply
installation are outside the scope of this European Standard and are covered by other standards and
regulations. However, information given in this European Standard may be of assistance in meeting
the requirements of these standards and regulations.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 50083 series ", Cable networks for television signals, sound signals and interactive services

EN 50174-2:2009, Information technology — Cabling installation — Part 2: Installation planning and
practices inside buildings

EN 50174-2:2009/A1:2011, Information technology — Cabling installation — Part 2: Installation planning
and practices inside buildings

EN 60728 series, Cable networks for television signals, sound signals and interactive services
(IEC 60728 series)

N 61140, Protection against electric shock - Common aspects for installation and equipment

EC 61140
N 62305-4, Protection against lightning - Part 4: Electrical and electronic systems within structures
EC 62305-4

HD 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock (IEC 60364-4-41)

HD 60364-4-444, Low-voltage electrical installations — Part 4-444: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances (IEC 60364-4-44)

" Being partly replaced by EN 60728 series.
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HD 60364-5-54, Low-voltage electrical installations — Part 5-54: Selection and erection of electrical
equipment — Earthing arrangements, protective conductors and protective bonding conductors
(IEC 60364-5-54)

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 50174-2 and the following
apply.

3141

access provider

operator or another entity providing the means to enable external telecommunications services
provision to a subscriber

[SOURCE: EN 50700:2014, 3.1.3]

31.2
asymmetric cabling
cabling within which the cable elements are asymmetric (unbalanced)

313
application
system, with its associated transmission method that is supported by telecommunications cabling

[SOURCE: EN 50173-1:2011], 3.1.5]

314
backbone bonding conductor
telecommunications bonding connection which interconnects telecommunications bonding backbones

3.1.5
balanced application
application designed and optimized to operate over symmetric cabling

3.1.6

common bonding network

set of interconnected conductive structures that combine the functions of a protective bonding network
and a telecommunications bonding network

3.1.7
equipment bonding conductor
conductor that connects a protective bonding network to an item of telecommunications equipment

3.1.8

main earthing terminal

terminal or busbar which is part of the earthing arrangement of an installation and enabling the electric
connection of a number of conductors for earthing purposes

[SOURCE: IEC 60050-826:2004, 826-13-15, modified — The terms “main earthing busbar main”,
“grounding terminal (US)” and “main grounding busbar (US)” have been deleted.]

3.1.9

mesh isolated bonding network

mesh bonding network with a single point of connection to either the protective bonding network or
another isolated bonding network

10
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3.1.10

mesh size

maximum length of conducting material between two adjacent connection points that create the grid of
the telecommunications bonding network

3.1.11

primary bonding busbar

telecommunications bonding connection element, connected to the main earthing terminal, that is
used to attach telecommunications bonding backbone conductors and equipment bonding conductors

3.1.12
protective bonding network
set of interconnected conductive elements to ensure electrical safety

Note 1 to entry: The protective bonding network meets the protective equipotential bonding system as defined in
IEC 60050—195:1998, 195.

3.1.13

rack bonding conductor

conductor that connects a rack bonding busbar or items of equipment within a cabinet, frame or rack
to the telecommunications bonding network within a local area

3.1.14
rack bonding busbar
attachment element within a cabinet, frame or rack or for multiple unit bonding conductors

3.1.15

secondary bonding busbar

telecommunications bonding connection element for telecommunications systems and equipment in
the area, served by a distributor

3.1.16

system block

functional group of equipment depending in its operation and performance on its connection to the
same system reference potential plane, inherent to a mesh bonding network

[SOURCE: ETSIEN 300 253:2015, 3.1.2]

3.1.17

system reference potential plane

conductive solid plane, as an ideal goal in potential equalizing, that is approached in practice by

horizontal or vertical meshes

Note 1 to entry: The mesh width thereof is adapted to the frequency range to be considered. Horizontal and
vertical meshes may be interconnected to form a grid structure approximating a Faraday cage.

Note 2 to entry: The SRPP facilitates signalling with reference to a common potential.
[SOURCE: ETSIEN 30 253:2015, 3.1.2]

3.1.18

symmetric cabling

screened or unscreened cabling within which the cable elements comprise balanced pairs or quads

EXAMPLE Twisted pairs or quads.

11
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3.1.19

telecommunications bonding backbone

conductor installed within telecommunications pathways that interconnects a primary bonding busbar
to its secondary bonding busbars within the building, and that is intended to minimise potential
differences but not intended to serve as a conductor providing a fault current return path

3.1.20
telecommunications bonding conductor
conductor between the primary bonding busbar and the main earthing terminal

3.1.21

telecommunications bonding network

set of interconnected conductive elements that provide functional equipotential bonding for
telecommunications equipment

3.1.22

telecommunications equipment bonding conductor

conductor that connects a primary or secondary bonding busbar to a supplementary bonding network,
a rack bonding conductor or to an item of telecommunications equipment

3.1.23
telecommunications entrance facility
entrance point where the telecommunications facilities enter the building

Note 1 to entry: The telecommunications entrance facility may also include antenna cable entrances and
electronic equipment serving telecommunications functions.

3.1.24
unbalanced application
application not optimised for transmission over symmetric cabling

3.1.25
unit bonding conductor

conductor that connects the telecommunications equipment within a cabinet, frame or rack to the rack
bonding busbar or to a rack bonding conductor

3.2 Abbreviations

For the purposes of this document, the following abbreviations apply.

a.c. alternating current

BBC Backbone Bonding Conductor

CBN Common Bonding Network

d.c. direct current

EMI ElectroMagnetic Interference

IACS International Annealed Copper Standard
MESH-BN MESH Bonding Network

MESH-IBN MESH Isolated Bonding Network

MET Main Earthing Terminal

PBB Primary Bonding Busbar

PBNC Protective Bonding Network Conductor
RBB Rack Bonding Busbar

RBC Rack Bonding Conductor

12
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SBB Secondary Bonding Busbar

SBG Supplementary Bonding Grid

SRPP System Reference Potential Plane

SPC Single Point Of Connection

TBB Telecommunications Bonding Backbone

TBC Telecommunications Bonding Conductor

TEBC Telecommunications Equipment Bonding Conductor
TEF Telecommunications Entrance Facility

TSP Transient Suppression Plate

UBC Unit Bonding Conductor

4 Conformance

For bonding infrastructures to conform to this European Standard

a) an assessment in accordance with Clause 6 shall be undertaken,
b) based on the results of the assessment any necessary bonding shall be implemented as follows
1) the backbone and building entrance bonding shall either

— use the protective bonding network provided that it delivers the performance required by
the assessment of Clause 6, or

— conform to the requirements of Clause 8 for a dedicated bonding system,
2) the local bonding shall either
— conform to Clause 9 in line with the requirements of the assessment of Clause 6, or

— conform to the requirements of Clause 10 for a dedicated telecommunications bonding
system in line with the requirements of the assessment of Clause 6,

or
3) a mesh bonding network in accordance with Clause 11,

c) the requirements of Clause 7 shall be applied to all telecommunications bonding networks
implemented,

d) the cross-sectional areas of bonding conductors shall conform to the requirements of Clauses 7 to
11,

e) local regulations, including safety, shall be met.
NOTE The proper implementation of the requirements of this European Standard assumes that electrical

installations, protective bonding networks and protective measures against overvoltages are undertaken in
accordance with the local regulations, as appropriate.

5 Overview of bonding networks

This European Standard assumes that buildings, or other structures, containing or intended to contain
telecommunications equipment are of vertical extent (where a backbone connects zones of different

13
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floors) and/or horizontal extent (where a backbone connects multiple zones on a floor) and feature, as
follows:

a) one or more entrance facilities,

b) one or more identifiable areas within each zone containing concentrations of telecommunications

equipment (e.g. spaces associated with the generic cabling distributors of standards supported by
HN 50174-3),

c) areas in each zone within which telecommunications equipment is distributed (e.g. locations
associated with the generic cabling outlets of standards supported by EN 50174-2).

For the purposes of this European Standard

1) the term “backbone” refers to connections between the areas of concentrations of
telecommunications equipment and between any given area of concentration and a main earthing
terminal (MET),

2) the term “local” refers to connections between a given area of concentration of
telecommunications equipment and the area of distributed telecommunications equipment which
it serves or other connections within that area.

This is shown schematically in Figure 2 for telecommunications equipment distribution and
telecommunications bonding network terminology.

[ Localconnections ]

1 Areas of telecommunications equipment

E=adl = distribution
1 = 1 Areas of telecommunications Equipment
| # ‘ ‘ M concentration M
1
1

1 1 [ Localconnections
[=p [ =]

1 [ Backbone connections

Figure 2 — Schematic of telecommunications equipment distribution
and associated bonding connections

The objective of this European Standard is, following the completion of the assessment of Clause 6, to

ensure that backbone and local bonding networks

— minimize d.c. and a.c. potential differences in order to reduce the risk to the correct function of
telecommunications equipment interconnected by metallic cabling,

— have adequate a.c. and radio frequency performance to provide the telecommunications
installation with a reliable signal reference and improved resistance to EMI.

It should be noted that failure to implement correct telecommunications bonding networks can act
against this objective.

14
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6 Selection of the telecommunications bonding network approach

6.1 Assessment of the impact of the telecommunications bonding network on the
interconnection of telecommunications equipment

The requirements applied to a telecommunications bonding network depend upon the intended type of
connectivity between the telecommunications equipment within and between the zones of Figure 2.

The mesh bonded network of Clause 11 is intended to support the most demanding requirements of
both cabling media and the applications supported over those media. The mesh bonded network
provides complete flexibility in relation to the types and locations of telecommunications equipment
that may be installed (subject to the transmission performance limits of the applications when using
the selected telecommunications cabling). This is further enhanced by the installation of power
distribution systems conforming to TN-S as described in the HD 60364 series of standards.

The installation of such a telecommunications bonding network is most easily implemented during
construction or refurbishment of a building or structure. However, within an existing building

a) the cost and complexity of installing a telecommunications bonding network that will support the
requirements of applications operating over asymmetric cabling between any two points in a
building may be prohibitive,

b) the implementation of an all-optical network has no implications for the telecommunications
bonding network but would substantially impact on the cost of transmission and terminal
equipment and may not be viable for all intended applications.

Therefore an assessment has to be made based on a balance between complexity of the
telecommunications bonding network and the type of cabling media and the application supported
over those media between and within the zones described in Figure 2. This assessment has also to
take into consideration the transmission performance requirements of the applications when using the
selected telecommunications cabling.

The comparative sensitivity of the various types of cabling media and the applications supported using
them to a lack of bonding network performance (d.c. resistance and impedance) is shown in Table 2.

Table 2 — Sensitivity of cabling media to bonding network performance

Sensitivity to
Cabling medium bonding
networking

performance
Asymmetric cabling or High
symmetric cabling
(unbalanced
applications)
Symmetric cabling
(screened or unscreened
with balanced
applications) N
Optical fibre cabling

Low

Based upon the outcome of this assessment, the appropriate requirements of this standard shall be
applied to the relevant infrastructures to be used to provide an adequate telecommunications bonding
network as detailed in Table 3.
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Table 3 — Telecommunications bonding network requirements

Transmission
(subject to maximum channel length limits)
Media Between zones Within a zone
Using the protective d.c. resistance and d.c. resistance and
bonding network impedance control impedance control
Asymmetric cabling or requirements of requirements of
symmetric cabling 6.3.1.1 Clause 9
(unbalanced Using a dedicated d.c. resistance and d.c. resistance and
applications) telecommunications impedance control impedance control of
bonding network requirements of Clause 10
6.3.1.2
Using the protective d.c. resistance d.c. resistance control
Symmetric cabling bonding network requirements of requirements of
(screened or 6.3.1.1 Clause 9
unscreened with Using a dedicated d.c. resistance d.c. resistance control
balanced applications) | tglecommunications requirements of of Clause 10
bonding network 6.3.1.2
Optical fibre cabling No requirements No requirements

6.2 Telecommunications bonding networks

Telecommunications equipment is generally connected to a protective bonding network that meets
basic safety requirements in accordance with the HD 60364 series. If the design or measured
performance of the protective bonding network fails to meet the requirements of 6.3 then either

a) supplementary telecommunications bonding solutions shall be employed as defined in Clauses 8,
9,10 or 11, or

b) restrictions shall apply in relation to the interconnection of telecommunications equipment as
described in Clause 6.

For the construction of a new building, or structure, and when it is desired to employ the most flexible
approach for the accommodation of telecommunications equipment then the mesh bonded network of
Clause 11 shall be applied provided that the lightning protection is in accordance with EN 62305-4].

NOTE Where other lightning protection has been installed, including “isolated lightning protection”
according to EN 62305-3, specific restrictions can be applicable to the implementation of the telecommunications
cabling, the telecommunications bonding network and the lightning protection.

Where the requirements of Clause 11 are determined to be inappropriate but an effective

telecommunications bonding network is required then

1) Clause 8 provides requirements and recommendations for the construction of a dedicated
telecommunications backbone bonding network,

2) Clause 9 provides requirements and recommendations for the construction of a local
telecommunications bonding network for connection to protective bonding networks,

3) Clause 10 provides requirements and recommendations for the construction of a local

telecommunications bonding network for connection to a dedicated telecommunications backbone
bonding network.

16
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6.3 Telecommunications bonding network performance

6.3.1 General
6.3.1.1 Protective bonding networks

Protective bonding networks may provide adequate performance for the telecommunications
infrastructure. Where a protective bonding network is found not to comply with the requirements of
6.3.2.1 and 6.3.2.2, options for its improvement should be considered before decisions are taken in
relation to the implementation of the telecommunications bonding network.

The backbone protective bonding network is considered to connect the primary electrical power
distribution units within each zone to the main earthing terminal (MET).

For a backbone protective bonding network to be considered adequate for a telecommunications
bonding network, it shall meet requirements for impedance of 6.3.2.1 and the d.c. conductor
resistance as detailed in 6.3.2.2.

With each zone, the local protective bonding network shall have one of the forms as described in
Clause 9. The requirements for the supplementary telecommunications bonding networks are
described in Clause 9.

For a local protective bonding network to be considered adequate for a telecommunications bonding
network, it shall meet requirements for impedance of 6.3.2.1 and the d.c. conductor resistance as
detailed in 6.3.2.2.

6.3.1.2 Dedicated telecommunications bonding networks

When the protective bonding network fails to provide adequate performance for the
telecommunications bonding infrastructure or other factors take precedence then a dedicated
telecommunications bonding network shall be installed in accordance with Clause 8 and Clause 10.

For a dedicated backbone bonding network to be considered adequate for a telecommunications
bonding network it shall meet requirements for impedance of 6.3.2.1 and the d.c. conductor resistance
as detailed in 6.3.2.3.

The dedicated bonding network extends from the backbone into each zone via a local
telecommunications bonding network. The requirements for the supplementary telecommunications
bonding networks are described in Clause 10.

For a local bonding network to be considered adequate for a telecommunications bonding network it
shall meet requirements for impedance of 6.3.2.1 and the d.c. conductor resistance as detailed in
6.3.2.3.

6.3.2 Requirements
6.3.2.1 General requirements
The bonding network shall have busbars with sufficient capacity for the attachment of planned

telecommunications equipment and cabling.

If required by the approach taken to the bonding network (see 6.1), adequate impedance performance
of the bonding network requires that

a) the pathways in which the bonding network is installed are close to the pathways in which the
telecommunications network is installed to reduce loop area inductance to improve high
frequency performance,

b) there is sufficient and easy access to add supplemental bonding conductors for impedance

control as described in Clauses 7, 8, 9 and 10 to improve the high frequency performance of the
protective bonding network.
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6.3.2.2 Protective bonding networks

The protective bonding network shall comply with local safety requirements and provide a safe
environment for the telecommunications installers and equipment.

The d.c. resistance between points of a protective bonding network shall meet the requirements of
Table 4.

Table 4 — DC resistance requirements for protective bonding networks

Requirement
Connections between maximum
mQ/m

All telecommunications
equipment and closest
protective bonding network
terminal

6.3.2.3 Dedicated bonding networks

1,67

The d.c. resistance between points of the telecommunications bonding network shall meet the
requirements of Table 5.

Table 5 — DC resistance requirements for dedicated telecommunications
bonding networks

Requirement

Connections between maximum

mQ/m

Any point of the bonding network and the MET 1,67

Any primary bonding busbar (PBB) and a connected 1,67

secondary bonding busbar (SBB)

Any point of connection to the bonding network within 1,67

a zone and the connected secondary bonding busbar
(SBB)
Primary bonding busbar (PBB) or secondary bonding 1,67

busbar (SBB) to structural steel

6.3.3 DC resistance measurements
6.3.3.1  General
The test is performed using a resistance tester that is configured for a continuity test, otherwise known

as a two-point test or a “dead earth” test.

The earth ground resistance tester generates a specific alternating current (a.c.) test current; this
current is less susceptible to the influences of stray currents in the telecommunications bonding
network and is a more accurate testing device than a standard volt-ohm-milliampere meter.

Prior to testing
a) a visual inspection shall be performed to verify that the telecommunications bonding network is
installed in accordance with this standard,

b) due to the possibilities of faults travelling through the telecommunications bonding network
system, a voltage test should be performed prior to conducting the two-point continuity test and
verified with the test equipment manufacturer’s instructions,
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c) it shall be ensured that any other electrical installation or maintenance activity will not affect the
test result.

The testing shall be undertaken before the telecommunications equipment is installed otherwise
parallel paths may invalidate test results.
6.3.3.2 Dedicated bonding networks
The test is typically performed by connecting one meter lead to the building’s nearest MET and a
specific point on the telecommunications bonding network such as the PBB. This same test can also

verify continuity between any two points of the telecommunications bonding network such as between
the PBB and a SBB.

7 Common features

7.1 General

The requirements and recommendations of this clause apply to the implementations of
telecommunications bonding networks of Clauses 8, 9, 10 and 11 in the absence of local regulations.
Such regulations may apply independent schemes of approval, certification or licensing schemes to
the components, how and where they are used and the performance requirements, which they shall
meet.

7.2 Protective bonding networks

7.21 Protective bonding network conductors (PBNCs)

The installation of PBNCs shall be in accordance with HD 60364-4-41, HD 60364-4-444, HD 60364-5-
54 and EN 61140 (requirements for installations in buildings).

7.2.2 Main earthing terminal (MET)

Each building shall be provided with at least one designated MET.

7.3 Telecommunications entrance facility (TEF)

Each building shall be provided with at least one designated TEF. The TEF shall be placed as close
as possible to either the MET or designated points providing connections to the MET.

In order to minimize surge voltages and effects of surge currents entering the building, groups of
conducting components should enter the building in close proximity to each other. Such components
include pipes, pathway systems and cables containing either extraneous conductive parts (e.qg.
armouring, strain relief members of optical fibre cables, cable screens) and/or signal (cable) elements.
Where these are bonded to the MET, the connection shall use the shortest practicable route.

The treatment of extraneous conductive parts that are part of the construction of cable entering the
building shall be in accordance with local or national regulations and the procedures used shall be
documented.

Where no local or national regulations exist then one of the following options shall be applied:

a) the extraneous conductive parts of the cable shall be bonded in the TEF at both ends and a
parallel bonding conductor of minimum cross-sectional area of 16 mm? (see Table 6), and greater
than total cross-sectional area of the extraneous conductive parts in the cable, shall be installed in
association with the cable and shall be bonded at both TEFs;

b) only one end of the extraneous conductive parts shall be bonded, and

1) the other end shall be insulated to at least 1 000 V a.c.,
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2) labelling shall be applied to the insulation, which indicates possible presence of hazardous
voltages beneath that insulation,

3) if an isolation gap is created in the extraneous conductive parts beneath the insulation, then
the extraneous conductive parts on the building side of the gap shall be bonded to the MET.

Signal conductors shall be connected to surge protection devices (SPDs) as required.

7.4 Telecommunications bonding network components

7.41 Telecommunications bonding network conductors

7411 Materials

The dimensional requirements of bonding conductors specified in this European Standard assume the
use of copper of =2 95 % International Annealed Copper Standard (IACS) conductivity.

NOTE 100 % IACS = 1,724 1 x 102 Q-m = 5,8 x 107 S/m.

The use of other materials requires

a) appropriate changes to be made to the conductor dimensions in order to provide equivalent d.c.
resistance,

b) assessment of component compatibility (see 7.4.2 and Annex A) to ensure maintenance of
contact resistance values at junctions with other conductive materials.

Where bonding conductors are insulated, the insulation shall be in accordance with HD 60364-5-54.
7.41.2 Installation

The installation of telecommunications bonding conductors shall be in accordance with HD 60364-4-
41, HD 60364-4-444, HD 60364-5-54 and EN 61140 (requirements for installations in buildings).

Telecommunications bonding conductors shall be installed in accordance with the applicable minimum
bend radius (installation, operating-static and operating-dynamic) and shall not be coiled nor doubled
back on themselves.

Where multiple bonding conductors are installed between any two points in order to provide
impedance control or in support of the requirements of Clause 11, they shall be separated by at least
150 mm, except where physical constraints (e.g. points of connection or routes through building
structures) force a reduction of this separation. The lengths over which this separation is not provided
shall be minimized.

Multiple bonding conductors shall not be attached to a single connection point where there is a risk of
interruption of all connections during maintenance or repair.

Bonding conductors for telecommunications should not be placed in ferrous metallic conduit. If this
cannot be avoided then in order to maintain the function of the bonding conductor it shall be bonded to
each end of the conduit with conductors of a minimum cross-sectional area of 16 mm? (see Table 6)
and with appropriate fittings meeting the requirements of 7.4.2.

7.4.2 Telecommunications bonding network connections

The design and installation of bonding network connections are unrestricted (unless specified within
the detailed implementations of Clauses 8, 9, 10 or 11) but shall

a) be mechanically stable under the intended operational conditions (including inspection during
maintenance procedures),

b) protect the connection from oxidation.
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Bonding connectors and the fastenings and processes used to connect them to the conductive
elements of bonding networks shall be designed to provide and maintain a d.c. contact resistance
of 0,1 mQ.

The mating surfaces of all bonding components shall be of a material that provides an electro-
chemical potential of < 300 mV (with reference to EN 60950-1)). See A.3.1 for additional requirements
and information.

7.5 Cabinets, frames and racks
7.5.1 External connections to a bonding network

7511 Requirements

Cabinets, frames and racks (and other enclosures) containing, or intended to contain, information

technology equipment or metallic information technology cable shall either be bonded to the

a) protective bonding network within the zone (for telecommunications networks in accordance with
Clause 9),

b) SBB or PBB within the zone (for telecommunications networks in accordance with Clause 10).

Each cabinet, frame and rack shall have a connection point to which the rack bonding conductor

(RBC) can be terminated meeting the requirements of 7.4.2.

The RBC may be connected to one of the following

1) the telecommunications equipment bonding conductor of Clause 10,
2) the primary or secondary bonding busbars of Clause 8,
3) the local protective bonding network of Clause 9.

In all cases each cabinet, frame and rack shall be connected with its own dedicated RBC(s). The
cabinets, frames and racks shall not be bonded serially.

Figure 3 shows the various approaches that may be applied for the external and internal connections
to cabinets, racks and frames.
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Figure 3 — Example of three methods of equipment and rack bonding
7.5.1.2 Recommendations

Cabinets, frames and racks containing multiple items of telecommunications equipment and other
conductive items should be provided with horizontal or vertical rack bonding busbars (RBB).

7.5.2 Rack bonding conductors
7521 Rack bonding conductors for d.c. resistance control

The RBC shall have a cross-sectional area in accordance with HD 60364-5-54 and shall be

a) of minimum cross-sectional area of 4 mm? for a cabinet, frame or rack of <21 U,

b) of minimum cross-sectional area of 16 mm? (see Table 6) for a cabinet, frame or rack of > 21 U.
NOTE U is a unit of height equal to 44,45 mm as defined in EN 60297-3-105.

7.5.2.2 Rack bonding conductors (RBC) for impedance control

7.5.2.21 Requirements

In addition to the requirements of 7.5.2.1, n additional bonding conductors of minimum cross-sectional

area of 4 mm? shall be installed if the length, /, of the RBC exceeds 6 m, where n = ROUNDUP(//6) -
1.

7.5.2.2.2 Recommendations
In addition to the requirements of 7.5.2.1, n additional bonding conductors of minimum cross-sectional

area of 4 mm? should be installed if the length, /, of the RBC exceeds 3 m, where n = ROUNDUP(//3) -
1.
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7.5.3 Internal connections
7.5.31 Requirements

Telecommunications equipment containing metallic parts within a cabinet, frame and rack that have a
bonding connection point shall be bonded to the telecommunications bonding network in accordance
with the manufacturer’s instructions. These bonds shall be implemented using either RBCs, or unit
bonding conductors (UBC) to the RBB.

Where instructions are not given, all UBCs shall be of minimum cross-sectional area of 4 mm?>.

In order to reduce the radiation of EMI all conductive items within a cabinet, frame and rack (e.g.
doors, panels, shelves and cable organizers) shall be bonded either by bonding conductors or through
the cabinet, frame or rack structure (see 7.5.3.2) to the connection point on the cabinet where the
cabinet bonding conductor connects to the cabinet. Where the items to be bonded are fixed, the
bonding conductors shall meet the requirements of the UBC. Where the items to be bonded are
detachable metallic parts (e.g. doors, side panels and top panels) the bonding conductors shall be
connected by stranded, high strand count conductors having the same effective cross-sectional area
as the UBC.

The bonding conductors attached to all detachable metallic parts (e.g. doors, side panels and top
panels) should have an easily visible quick connect to facilitate their detachment and reattachment.
These bonding conductors shall be implemented using manufacturer’s instructions. Figure 4 shows an
example of a solution.
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Figure 4 — Example of a bond connection from a cabinet to the cabinet door

Where screened cables are terminated within a cabinet, frame or rack, the point of screen termination
shall be bonded in accordance with EN 50174-2:2009/A1:2011, 5.3.6.
7.5.3.2  Structural bonding within cabinets, frames and racks
For a welded cabinet, frame or rack, the welded construction serves as the method of bonding the
structural members of the cabinet/rack together.
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For a cabinet, frame or rack which is constructed or stabilized with fasteners such as bolts, bonding
continuity shall not be assumed unless specified by the manufacturer’s instructions.

Construction hardware, such as bolts, washers, nuts and screws, shall only be used to meet the
requirements of 7.4.2 provided that either

a) these and their interconnections are specifically designed for this purpose and installed in
accordance with manufacturer’s/supplier’s instructions, or

b) any paint shall be removed from all bonding contact areas.
7.6 Miscellaneous bonding connections

7.6.1 General

The requirements and recommendations of 7.6.2 and 7.6.3 apply to bonding conductors not otherwise
specified in this standard.

7.6.2 Bonding conductors for d.c. resistance control

Bonding conductors shall be of minimum cross-sectional area of 4 mmZ.

Where the conductor is used as part of a d.c. return path it shall comply with the requirements of
HD 60364-4-44.

7.6.3 Bonding conductors for impedance control
7.6.3.1 Requirements

In addition to the requirements of 7.6.2, n additional bonding conductors (independent of cross-
sectional area or shape) shall be installed if the distance, /, between bonding points exceeds 1 m,
where n = ROUNDUP(/)-1.

7.6.3.2 Recommendations
In addition to the requirements of 7.6.2, n additional bonding conductors (independent of cross-

sectional area or shape) should be installed if the distance, /, between bonding points exceeds 0,5 m,
where n = ROUNDUP(2 x /) - 1.

Suitable conductors, including metal strips, metal braids or round cables, may be used. However, only
metal strips or braids are recommended for high frequency performance as a circular conductor has a
higher impedance than a flat conductor with the same material cross-section.

The length:width ratio of bonding conductors should not exceed 5:1 (see Figure 5).

'
a) Conformant (/< 5 x w) @ @ EI

b) Non-conformant (/> 5 x w) @ —-— = —

e

Figure 5 — Example of bonding straps
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7.7 Documentation

If a bonding system network is a part of the structure of a new building, all connections shall be
documented in a scheme and as pictures.

8 Dedicated telecommunications bonding network

8.1 General

Within a building (see illustrative examples in Figure6 and Figure7), the dedicated
telecommunications bonding network originates at the MET and extends throughout the building. It
includes the following major components

1) primary bonding busbar (PBB),
2) telecommunications bonding conductor (TBC),

and may also include the following:

3) telecommunications bonding backbone (TBB);
4) secondary bonding busbar (SBB);
5) backbone bonding conductor (BBC).

These telecommunications bonding components are intended to work with a building’s
telecommunications pathways and spaces, installed cabling, and administration system.

Where buildings have multiple METs and a separate PBB is installed in association with each MET,
the PBBs shall not be interconnected unless it has been determined to be safe to do so. Also, SBBs
connected to separate PBBs shall not be interconnected unless it has been determined to be safe to
do so. Following such a determination, the conductor installed between the PBBs shall be
implemented using a BBC in accordance with 8.2.3.3. Where impedance control is also required
between the PBBs as indicated in Table 3 then 8.2.4.2 shall be applied.
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Figure 6 — lllustrative example of a large building

Zone containing dispersed telecommunications equipment
and areas of telecommunications equipment concentration

TBC

Figure 7 — lllustrative example of a smaller building
8.2 Components

8.2.1 Primary bonding busbar (PBB)

In the absence of national or local regulations, the PBB shall

a) be a busbar provided with holes for use with correctly matched bonding connections and
fastening hardware in accordance with 7.4,

b) be made of copper, or copper alloys, in accordance with 7.4,
c) be 6,35 mm (minimum) thick and 100 mm (minimum) wide,

d) either be of a length to provide an adequate number of holes or be designed to be modular,
allowing extension by means of fittings in accordance with manufacturer’s instructions,

e) be designed to enable and maintain a bond contact resistance in accordance with 7.4.
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Figure 8 shows a generalized schematic of a PBB.
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Figure 8 — Schematic of PBB

8.2.2 Secondary bonding busbar (SBB)

In the absence of national or local regulations, the SBB shall

a) be a busbar provided with holes for use with correctly matched bonding connections and
fastening hardware in accordance with 7.4,

b) be made of copper, or copper alloys, in accordance with 7.4,
c) be 6,35 mm (minimum) thick and 50 mm (minimum) wide,

d) either be of a length to provide an adequate number of holes or be designed to be modular,
allowing extension by means of fittings in accordance with the manufacturer’s instructions,

e) be designed to enable and maintain a bond contact resistance in accordance with 7.4.

Figure 9 shows a generalized schematic of an SBB.
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Figure 9 — Schematic of SBB

8.2.3 Bonding conductors for d.c. resistance control
8.2.3.1 Telecommunications bonding conductor (TBC)

The TBC shall be, as a minimum, the same size as the largest TBB (see 8.3.2.2).
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8.2.3.2 Telecommunications bonding backbone (TBB)
8.2.3.21 Requirements

The TBB shall be constructed from conductors of minimum cross-sectional area of 16 mm? (see
Table 6).

Where the TBB is constructed from conductors of differing diameters, the diameters shall increase as
the TBB approaches the PBB.

8.2.3.2.2 Recommendations

To provide optimum d.c. resistance control the TBB should be constructed from conductors in
accordance with Table 6.

28



8.2.3.3 Backbone bonding conductor (BBC)

Table 6 — TBB conductor sizing

Maximum PBB-SBB

Nominal conductor cross-

length / sectional area
m mm?
/<4 16
4<|<6 25
6</<8 35
8</<10 35
10</<13 50
13</<16 60
16</<20 70
20</<26 95
26 < /<32 120
32</<38 150
38</<46 150
46 < /<53 185
53</<76 250
76 <1< 91 300

For lengths in excess of those shown above, the
conductor cross-sectional area should be calculated as

3,3 mm? per meter

BS EN 50310:2016
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The BBC shall be, as a minimum, the same size as the largest TBB (see 8.3.2.2) to which it is

attached.

8.2.4 Bonding conductors for impedance control

8.24.1 Telecommunications bonding backbone (TBB)

8.241.1 Requirements

In addition to the requirements of 8.2.3.2.1, n additional bonding conductors of minimum cross-
sectional area of 4 mm? shall be installed if the distance, I, between zones exceeds 6 m, where n =

ROUNDUP(//6) - 1.

8.24.1.2 Recommendations

In addition to the requirements of 8.2.4.1.1, n additional bonding conductors of minimum cross-
sectional area of 4 mm? should be installed if the distance, /, between zones exceeds 3 m, where n =

ROUNDUP(//3) - 1.

8.24.2 Backbone bonding conductor (BBC)

8.24.21 Requirements

See 8.2.4.1.1.

29



BS EN 50310:2016
EN 50310:2016 (E)

8.2.4.2.2 Recommendations

See 8.2.4.1.2.

8.3 Implementation

8.3.1  Primary bonding busbar (PBB)
8.31.1 General

There shall be one PBB associated with each MET in a building which shall be installed either in the
TEF (if an electrical distribution panel for telecommunications equipment is present) or in the space
which accommodates a generic cabling building distributor and the associated telecommunications
equipment.

The PBB acts as a SBB for telecommunications equipment, cabinets, racks or frames in the space
within which the PBB is located.

The PBB shall be located to simplify the routing of the connections (taking into account the need to
minimize both conductor length and the number of bends) to be made to it. The PBB shall be mounted
with adequate clearances (50 mm minimum recommended) to allow access during attachment of
bonding conductors. Where it is anticipated that testing of the telecommunications bonding network is
required, the PBB shall be insulated from its surroundings.

If installed in the TEF, the PBB should be installed as close as practicable to the electrical distribution
panel.

The PBB should serve telecommunications equipment that is located within the same room or space.
The PBB is intended to be the location for connecting bonding busbars incorporated in
telecommunications equipment located in the TEF. Extensions of the PBB (i.e. other
telecommunications busbars in other telecommunications spaces) shall be SBBs.

8.3.1.2 Bonding to the PBB

The PBB provides a connection point for

a) the TBC (where the PBB comprises multiple busbars accommodated in the same space,
connections between them shall be made with conductors that meet the d.c. resistance
specification of the TBC),

b) TBB conductors,

c) TEBC(s) to RBC(s) in the space served by the PBB, see Clause 10,

d) TEBC(s) to any supplementary bonding grids (SBG) as described in Clause 11 in the space
served by the PBB, see Clause 10,

e) RBC(s)in the space served by the PBB, see Clause 10,

f)  bonds to continuous conductive telecommunications pathway systems serving the space
accommodating the SBB which are not otherwise connected to the protective or
telecommunications bonding networks (see 8.3.6),

g) bonds to appropriate structural metal (see 8.3.7),

h) the protective bonding connection (or the enclosure) of any electrical distribution panel serving the
space accommodating the PBB,

i)  surge protection devices (where required by manufacturer’s instructions) associated with external
telecommunications cabling entering the building.
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These connections shall employ either exothermic welding, compression two-hole connectors or two-
hole exothermic connectors or another method providing equivalent mechanical resistance to long-
term environmental influences including vibration.

The busbar shall be cleaned and, where necessary, a conductive anti-oxidant applied prior to
fastening connectors to the busbar.

To avoid induced currents associated with bonding conductors to surge protection devices, the
bonding conductors to surge protection devices shall be located as far as is practicable from
telecommunications and power supply cables.

8.3.2 Secondary bonding busbar (SBB)
8.3.21 General

Each area of telecommunications equipment concentration (see Figure 2) not directly served by a
PBB shall contain at least one SBB.

The SBBs shall be located

a) as close as practicable to any electrical distribution panel which serves the space,

b) to simplify the routing of the connections (taking into account the need to minimize both conductor
length and the number of bends) to be made to it.

The SBB shall be mounted with adequate clearances (50 mm minimum recommended) to allow
access during attachment of bonding conductors. Where it is anticipated that testing of the
telecommunications bonding network is required, the PBB shall be insulated from its surroundings.

8.3.2.2 Bonding to the secondary bonding busbar

The SBB provides a connection point for

a) TBB conductor(s) (where multiple SBBs are accommodated in the same space, connections
between them shall be made with conductors that meet the d.c. resistance specification of the
TBB),

b) BBCs,

c) TEBC(s)to RBB(s), see Clause 10,

d) TEBC(s) to supplementary bonding grids, see Clause 10,

e) RBC(s) in the space served by the SBB, see Clause 10,

f)  continuous conductive telecommunications pathway systems serving the space accommodating
the SBB which are not otherwise connected to the protective or telecommunications bonding
networks (see 8.3.6),

g) bonds to appropriate structural metal (see 8.3.7),

h) the protective bonding connection (or the enclosure) of any electrical distribution panel serving the
space accommodating the SBB,

i) local surge protection devices (where required by manufacturer’s instructions).

When secondary protection is provided, the secondary protector bonding conductor shall be
connected to the nearest PBB or SBB using the shortest bonding conductor practical.

These connections shall employ either exothermic welding, compression two-hole connectors or two-
hole exothermic connectors or another method providing equivalent mechanical resistance to long-
term environmental influences including vibration.
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The busbar shall be cleaned and, where necessary, a conductive anti-oxidant applied prior to
fastening connectors to the busbar.

8.3.3 Telecommunications bonding conductor (TBC)

A PBB shall be bonded to the associated MET using a TBC is accordance with 8.2.3.1.

The routing of the TBC shall take into account the need to minimize both conductor length and the
number of bends.

The conductors shall be labelled at both ends and the label shall state the specific function of the
conductor and the need for care when disconnecting.

8.3.4 Telecommunications bonding backbone (TBB)

The type of building construction, building size, general telecommunications requirements, and the
configuration of the telecommunications pathways and spaces should be considered when designing
the TBB. Specifically, the design of a TBB shall

a) be consistent with the design of the telecommunications backbone cabling system (e.g. follow the
backbone pathways),
b) permit multiple TBBs as necessary (e.g. multiple distributors per floor, see Figure 5),

c) minimize, to the extent practical, the lengths of the TBB(s).

TBB conductors shall be protected from physical and mechanical damage. The TBB conductors
should be installed without splices, however, where splices are unavoidable, there should be a
minimum number of splices. Splices shall be accessible and located in telecommunications spaces.

Segments of a TBB shall be joined by means of an exothermic weld, irreversible compression-type
connectors, or equivalent. All joints shall be adequately supported and protected from damage on both
sides of the joint.

8.3.5 Backbone bonding conductor (BBC)

Where it is intended to connect telecommunications equipment using metallic cabling between zones
served by separate TBBs, the SBBs within the zones shall be bonded at intervals using a BBC.

Within multi-floor buildings, the TBBs shall be bonded together via their respective SBBs with a BBC
on the top floor and at a minimum of every third floor (see Figure 5). Within buildings of horizontal
extent, the bonding between TBBs shall be undertaken on an equivalent basis.

The requirements of 7.1 shall be met where TBBs are connected to multiple PBBs.

8.3.6 Bonds to continuous conductive pathway systems

Continuous conductive telecommunications pathway systems serving the spaces accommodating a
PBB or SBB which are not otherwise connected to the protective or telecommunications bonding
networks shall be bonded to the PBB (see 8.3.1.2) or SBB (see 8.3.2.2) respectively.

A bonding conductor of minimum cross-sectional area of 16 mm? (see Table 6) shall be used.

8.3.7 Bonds to structural metal

The PBB (see 8.3.1.2) and SBB (see 8.3.2.2) shall be bonded to readily accessible structural metal if it
has been determined that the structural metal will improve the performance of the telecommunications
bonding network.

A bonding conductor of minimum cross-sectional area of 16 mm? (see Table 6) shall be used.

Structural metal that is bonded to the MET may be used in place of a TBB or a BBC. Before utilizing
structural metal in place of a TBB or a BBC, building plans (including as-built drawings as applicable)
and specifications shall be reviewed to ensure the structural metal is electrically continuous or can be
made so.
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Additionally, the two-point continuity test described in 6.3.3 should be performed from floor-to-floor on
the structural metal, thereby ensuring electrical continuity through the entire structure. Concrete
reinforcing steel shall not be used as a TBB or a BBC unless all appropriate connections between the
elements have been welded in order to provide the required contact resistance.

9 Local telecommunications bonding networks in conjunction with protective
bonding networks

9.1 Bonding for local distribution

9.1.1 Star protective bonding networks

In this configuration, each item of telecommunications equipment is connected to the primary
protective bonding point by its own primary bonding network conductor (PBNC) as shown in
Figure 10a).

7

- -

a) — Star local protective bonding network b) — Supplementary telecommunications bonding
network

Figure 10 — Star protective bonding and supplementary telecommunications bonding
Where the telecommunications equipment served by the star protective bonding network is

interconnected, the following problems may result where the PBNCs are long or the items of
equipment are some distance from each other

a) ahigh common impedance between equipment particularly at high frequencies (see Figure 11),
b) large ground loops (see Figure 11).

This configuration makes electronic equipment more vulnerable to electromagnetic disturbances.

High High
patential patential
difference difference
Disturbed cahle ) N » ) ) - - )
Equipment Equipment Equipment Equipment
Tﬁ Mo Signal Mo2 Signal Mo, 2
MC cable cahle
PEMC l PEMC PBEMHC
High impedance
If PBNG is long s b

Figure 11 — Example of high common impedance and large loop

33



BS EN 50310:2016
EN 50310:2016 (E)

Additional bonding conductors shall be connected between the telecommunications equipment in
order to reduce both the common impedance and the size, and the resulting effect of the relevant
ground loop (see reduced ground loop shown by the shaded area in Figure 12). The supplementary
telecommunications bonding network is shown in Figure 10b).

The bonding conductors to be used are specified in 9.2.
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EM field

— ih a"f‘ ﬁ,
An additional bonding conductar {C) An additional honding
reduces the commaon impedance conductor (C) reduces the area
hetween eguipment of the sensitive loop

Figure 12 — Example of low common impedance and small loop

9.1.2 Ring protective bonding networks

In this configuration, each item of telecommunications equipment shall be connected to the bonding
ring conductor by its own bonding conductor as shown in Figure 13a).

——

b
or
— L
a) Ring local protective bonding network b) Supplementary telecommunications bonding
network

Figure 13 — Ring protective bonding and supplementary telecommunications bonding
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Additional bonding conductors shall be connected between the telecommunications equipment or
between the telecommunications equipment and the bonding ring conductor. The supplementary
telecommunications bonding network is shown in Figure 13b).

In addition, it is recommended that bonding conductors should be connected between conductive
cable management systems and the bonding ring conductor.

The bonding conductors to be used are specified in 9.2.

9.2 Telecommunications bonding conductors

9.2.1 Bonding conductors for d.c. resistance control
9.211 Requirements

Bonding conductors shall be of minimum cross-sectional of 4 mm?.

Where the conductor is used as part of a d.c. return path it shall comply with the requirements of
HD 60364-4-44.

9.21.2 Recommendations
Multiple bonds, including those using building structures, should be used rather than a single bond

since this reduces the impedance (inductance) of the resulting bond (see Figure 14). Examples of
mesh bonding networks which provide multiple bonds are discussed in Clause 11.

Electrical Electronic
anitchboard equipment
FEMNC
Earthing E—l;‘ E |
terminal
Electrical Recommended Electronic
amitchboard equipment
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| }J ] PBHC
Earthing

terminal

Mesh bonding netwoi

Figure 14 — MESH-BN example
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9.2.2 Bonding conductors for impedance control
9.2.21 Requirements

In addition to the requirements of 9.2.1.1, n additional bonding conductors (independent of cross-
sectional area or shape) shall be installed if the length, /, of the bonding conductor exceeds 6 m,
where n = ROUNDURP(//6) — 1.

9.2.2.2 Recommendations
In addition to the requirements of 9.2.1.1, n additional bonding conductors (independent of cross-

sectional area or shape) should be installed if the length, /, of the bonding conductor exceeds 3 m,
where n = ROUNDURP(//3) - 1.

9.3 Bonding for areas of telecommunications equipment concentration
In each area of equipment concentration, a minimum of one busbar shall be provided. The busbar
shall be fitted with a disconnection point.

Each busbar serving that area shall be connected to the protective bonding network with a bonding
conductor of minimum cross-sectional area of 25 mm? (see Table 6).

The RBC of each cabinet, rack or frame shall be connected to the busbar.

The internal connections of the cabinet, rack or frame shall be in accordance with 7.5.

10 Local telecommunications bonding networks in conjunction with dedicated
telecommunications bonding networks

10.1 Bonding for areas of telecommunications equipment concentration

10.1.1 Requirements

Each area of telecommunications equipment concentration shall contain a SBB (or PBB when
specified in the design).

10.1.2 Recommendations

Spaces with high densities of telecommunications equipment and/or cabinets, frames and racks

accommodating telecommunications equipment (e.g. computer room spaces within data centres)
should feature mesh bonding networks of the form described in Clause 11.

A mesh bonding network may also provide for electromagnetic shielding in varying degrees based
upon its design and installation.

10.1.3 Cabinets, frames and racks

Cabinets, frames and racks (and other enclosures) containing, or intended to contain, information

technology equipment or metallic information technology cable shall either be bonded

a) directly to the local SBB (or PBB) using RBCs or to the mesh bonding network using conductors
in accordance with 7.5.2,

b) to the local SBB (or PBB) or the mesh bonding network via a telecommunications equipment
bonding conductor (TEBC) in accordance with 10.2.1.
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10.2 Telecommunications equipment bonding conductors (TEBC)

10.2.1 TEBC for d.c. resistance control

The TEBC shall be a continuous conductor with a bonding conductor of either minimum cross-
sectional area of 16 mm? (see Table 6)or that of the largest size equipment protective earth conductor
in the a.c. power supply cabling serving the group of cabinets, frames and racks served by the TEBC.

NOTE Cable shields do not satisfy the requirements for a TEBC.

10.2.2 TEBC for impedance control
10.2.2.1 Requirements

In addition to the requirements of 10.2.1, n additional bonding conductors (independent of cross-
sectional area or shape) shall be installed if the length, /, of the TEBC exceeds 6 m, where n =
ROUNDUP(//6) - 1.

10.2.2.2 Recommendations

In addition to the requirements of 10.2.1, n additional bonding conductors (independent of cross-
sectional area or shape) should be installed if the length, /, of the TEBC exceeds 3 m, where n =
ROUNDUP(//3) - 1.

10.2.3 Implementation

The TEBC shall be connected to the cabinets/equipment racks, to a RBC or to a vertical/horizontal
RBB.

Connections to the TEBC shall be made with irreversible compression connectors and with the rack
bonding conductors (RBCs) routed toward the PBB/SBB, see Figure 15.

[rreversible crimp connection

e [ ][] il

TEBC (Telecommunications
equipment bonding
conductor)

~— RBC {Rackbonding conductar

Figure 15 — Example TEBC to rack bonding conductor connection

The TEBCs may be routed within cable trays, on the outside of ladder rack, tray supported at no
greater than 0,9 m intervals, or along equipment platforms. Examples of acceptable means of
supporting the TEBCs include the use of lay-in connectors, cable brackets, and other brackets
designed for this purpose.

An alternative method to running TEBCs overhead is to route them under an access floor. All
requirements set forth for running the bonding conductors specified in this standard shall apply.
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11 Mesh bonded networks

11.1 General

The mesh bonded networks provide enhanced immunity to EMI compared to that provided by the
bonding networks specified in Clauses 8, 9 and 10. This enhanced performance mitigates issues
resulting from steady-state and transient voltages and currents generated by lightning, power systems,
power circuit earth faults and EMI.

Mesh bonding networks shall be bonded to the protective bonding network within the building.

Mesh bonding networks (also known as supplementary bonding networks) are described in detail in
ITU-T K.27 and identified for telecommunications equipment as the primary topologies described
below.

a)

b)

c)

MESH-BN - generally, the default topology as most telecommunications equipment has intra/inter
intentional and unintentional metallic interconnections. A MESH-BN augments the protective
bonding network by increasing the local density of conductors and functions by attempting to
diversify and limit the radio frequency capture-loop area of the current paths such that the current
density on any conductor or conductive loop is reduced to an acceptable level. Typically, the
telecommunications equipment, cabinets, racks and frames are arranged into a holistic (single
system block) MESH-BN by manufacturer’s equipment design, user deployment guidelines, or
both. The holistic MESH-BN is a recommended practice since it simplifies installation procedures,
most telecommunications equipment is powered by a.c. branch circuits, and most ITE employed
for a computer room is suitable for placement directly into the protective bonding network.
However, under certain circumstances such as a manufacturer’s requirement or access provider
recommendations, the telecommunications equipment may also be arranged into certain
segregated “functional system blocks” of either MESH-BN, MESH-IBN or other form of bonding
network within the same room.

MESH-IBN — generally can be described as a MESH-BN functional system block that is arranged
into a single point bonding entity that is isolated from the protective bonding network except for at
one controlled location (a single point connection (SPC) window). The IBN topology is known to
provide high robustness to building lightning and power fault currents. The star topology is
amenable to “current mapping” for troubleshooting within the IBN. The IBN topology functions by
attempting to block extraneous currents (such as lightning) from flowing within the protective
bonding network and then entering and traversing through the IBN. This topology is especially
robust to transients occurring in the protective bonding network.

Star IBN — an IBN deployed into a star network instead of a mesh network.

NOTE Other topological versions of IBNs (such as “star” and “sparse-mesh”) are described in ITU-T K.27.

11.2 Mesh bonding alternatives

11.2.1 Local mesh bonding (MESH-IBN) networks

11.2.1.1 General

Figure 16 shows a local mesh network installed within both star and ring protective bonding networks.
Such networks constitute local mesh isolated bonding networks (MESH-IBN).

The MESH-IBN is typically limited to a restricted area within a building such as in areas of
concentration of IT equipment. The MESH-IBN is not typical (but can be utilized) for a commercial
environment but is recognized and sometimes utilized in areas of concentration of IT equipment in
access provider premises.
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a) MESH-IBN via a star protective bonding b) MESH-IBN via a ring protective bonding
network network

Figure 16 — Local mesh bonding network

The MESH-IBN components such as associated equipment cabinets, frames, racks and cabling
pathways are insulated from the protective bonding network except for one controlled single point of
connection (SPC) location, as shown in Figure 17, and the MESH-IBN is said to be “insulated or
isolated” from the protective bonding network.

=
/é 7 4 7

vz
B

Z /

ond connections at all mesh intersections
and between mesh and equipment

Figure 17 — A MESH-IBN having a single point of connection (SPC)
The instructions of equipment suppliers in conjunction with the identified electromagnetic environment

may require specific areas within buildings to be subject to more stringent requirements and may
require the local mesh network to be improved using one of the following

a) the recommendations of 11.3.2,

b) a supplementary bonding grid (SBG) of 11.5,

c) a system reference potential plane (SRPP) as described in 11.6.
11.2.1.2 Requirements

A local mesh requires all metallic parts in a restricted area within a building to be bonded to provide an
electrically continuous network with low impedance and shall include

a) cabinets, frames and racks,

b) conductive pathway systems,

c) cable screens (the treatment of telecommunications cabling screens is specified in ),
d) bonding mats, where appropriate.

This shall be achieved by a combination of the following:
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1) the installation of additional bonding conductors,
2) the improvement of finishing and fastening methods for existing bonding conductors.

There shall be a connection between the local MESH-IBN and the protective bonding network. The
SPC location applies to all bonding conductors (including power circuits) entering or exiting the MESH-
IBN.

The pathways of metallic telecommunications cables within and between local mesh networks shall be
routed along the elements of the protective bonding network.

11.2.1.3 Recommendations

The telecommunications cabling at entry points to a local mesh network should be located in close
proximity.

There should be multiple connections between the local mesh network and the protective bonding
network.

11.2.2 MESH-BN
11.2.21 General

A MESH-BN installed in a multi-floor building is shown in Figure 18.

.
o Fd | i o o
7 =7 ”f?/

Bond connections at all mesh intersections
and between mesh and equipment

Figure 18 — A MESH-BN with equipment cabinets, frames,
racks and CBN bonded together

11.2.2.2 Requirements

A merged MESH-BN and protective bonding network in buildings shall include the interconnections to
the following installations, if present

a) ‘“integrated lightning protection system” according to EN 62305-4,
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b) bonding measures of antenna installations (including satellite receiving equipment under private
property) and cable networks according to series EN 50083 and EN 60728,

c) bonding measures of information technology cabling according to EN 50174-2,

d) bonding in hazardous areas, e.g. according to EN 60079-14.
11.3 Bonding conductors of a mesh bonding network

11.3.1 Requirements

The mesh bonding network shall be constructed from bonding conductors of minimum cross-sectional
area of 16 mm? (see Table 6) which may be used in conjunction with access-floor pedestals and
stringers.

Where the mesh bonding network is constructed from bonding conductors of minimum cross-sectional
area of 16 mm? (see Table 6), they shall be jointed with exothermic weld, irreversible compression-
type connectors, or equivalent. All joints shall be adequately supported and protected from damage on
both sides of the joint.

In addition, n additional bonding conductors (independent of cross-sectional area or shape) shall be
installed if the length, /, of the mesh connection exceeds 6 m, where n = ROUNDUP(//6) — 1.

If the mesh bonding network is constructed using the access-floor pedestals and stringers, the flooring
system shall be electrically continuous and shall be bonded together at intervals no greater than every
six pedestals in each direction using a stranded bonding conductor of minimum cross-sectional
area = 13 mm? and pedestal bonding clamps.

A mesh bonding network may be constructed from flat conductors using prefabricated copper strips
(minimum 0,4 mm thick x 50 mm wide). All crossings and jointed sections shall employ either
exothermic welding, compression two-hole connectors or two-hole exothermic connectors or another
method providing equivalent mechanical resistance to long-term environmental influences including
vibration.

11.3.2 Recommendations

EMI from a mesh earthing network decreases significantly as the mesh size is reduced. Specific areas
within buildings may be subject to more stringent requirements that require the mesh to be improved
either as follows or by providing an SRPP (see 11.6).

In addition to the requirements of 11.3.1, n additional bonding conductors (independent of cross-
sectional area or shape) should be installed if the length, /, of the mesh connection exceeds 3 m,
where n = ROUNDUP(//3) - 1.

11.4 Bonding conductors to the mesh bonding network

The mesh bonding network shall have the following connections in the areas served in addition to

those specified in Clauses 9 and 10:

a) bonding conductors of minimum cross-sectional area of 50 mm? (see Table 6) to the PBB, SBB or
equivalent element;

b) bonding conductors of minimum cross-sectional area of 16 mm? (see Table 6) to heating,
ventilating, and air-conditioning equipment (which shall not be bonded to the bonding mat/grid
serially, each shall have its own connection to the MESH-BN);

c) bonding conductors of minimum cross-sectional area of 25 mm? (see Table 6) to each structural
metal column;

d) bonding conductors of minimum cross-sectional area of 16 mm? (see Table 6) to each metallic
cable tray and cable runway in the room, which may be bonded in series;

41


http://dx.doi.org/10.3403/02166092U
http://dx.doi.org/10.3403/01389953U

BS EN 50310:2016
EN 50310:2016 (E)

e) bonding conductors of minimum cross-sectional area of 16 mm? (see Table 6) to each metallic
conduit, water pipe, metallic air duct in the room, which may be bonded in series.
Bonding conductors shall

1) be installed using the shortest practicable route,
2) be secured at no greater than 0,9 m intervals,

3) not be routed where it creates a tripping hazard, impairs access to equipment, nor attached with
staples or other methods that could damage the conductors,

4) where bare conductors are deployed, they shall be supported by standoff insulators at intervals
no greater than 0,6 m or be contained in non-metallic conduit (bare bonding conductors shall not
make incidental contact with metallic surfaces that are not part of the telecommunications bonding
system),

5) be installed using low-emission exothermic welds, where exothermic welds are specified and
allowed within a space containing electronics.

11.5 Supplementary bonding grid (SBG)

A recommended augmentation to a mesh bonding network is a supplementary bonding grid (SBG).

For a MESH-IBN, located under an access-floor, the SBG is typically only directly connected to the
serving PBB or SBB in order to not violate the insulation requirements for the MESH-IBN. An “above
cabinet/frame/rack” SBG is more easily incorporated where desirable into the MESH-IBN by means of
insulating devices between the bonding grid and any nearby protective bonding network components.

Upon installation and connection of the SBG to the BN (primary components are cabinets, racks and
frames), the SBG becomes part of the overall BN. The SBG typically covers the room containing areas
of concentration of IT equipment or a local area within a room.

The historical spacing for the SBG pattern is between 0,61 m to 1,22 m to aid in reducing the effect of
resonance on a.c. branch circuit equipment bonding conductors.

The minimum density of the SBG shall be either on 3 m centres or one that corresponds to the grid
defined by the cabinets, frames or racks in the areas of concentration of IT equipment.

11.6 System reference potential plane (SRPP)

11.6.1 General

Where a complex installation is required, a reliable signal reference shall be provided by an SRPP
dedicated at least to a functional unit or a system block.

NOTE 1 Signal reference to the SRPP does not imply signal return via the SRPP.

The SRPP shall provide sufficiently low impedance up to the highest frequency considered in the
design of the equipment in order to

a) avoid undue functional distortion or risk of component failure,

b) enable efficient connection of filters, cabinets and cable screens.

The frequency band to be covered shall include the spectral components of transients caused by
switching, short circuits and atmospheric discharges.

NOTE 2 Requirements for the protection against overvoltages and (or) atmospheric discharge are outside the

scope of this European Standard.

The design of the SRPP shall address the discharge of electrostatic energy. Requirements and

recommendations are contained in EN 50174-2.
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An SRPP is typically constructed using a metal plane or a mesh configuration having adequate mesh
dimensions, e.g. a bonding mat.

11.6.2 Access floors
11.6.2.1 Requirements

The shielding effect provided above an access floor is a combination of the equipotential performance
of the designs of the frame bonding grid and the access floor.

If there is no contact between the flooring panels/tiles (panels with anti-static vibration isolating and air
flow rubber seals), or if the contact through support stringers is not guaranteed (pollution, corrosion,
moisture, etc., or stringerless flooring system), a frame bonding grid shall be added by providing
bonding to the metal uprights, as shown in Figure 19.

The frame bonding grid shall be installed with a maximum cell size of 2 m in each horizontal direction.
The minimum cross-sectional area of the conductors that create the frame bonding grid shall be

10 mm?2. The bonding connector used for attaching the metal rights to the frame bonding grid shall
comply with the resistance requirements as detailed in 6.3.2.

If the access floor is installed with a surface that is intended to provide protection against electrostatic
discharge, the d.c. resistance between the upper surface of the access floor and the protective
bonding grid shall be in the range 1 MQ to 10 MQ. The location and values of any d.c. resistance
measurements made shall be recorded for comparison with future measurements following any
maintenance or repair activity undertaken on the floor.
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Bonding connectar,

pedestal bonding connectar ar
rmetal upright honding connectar

metal upright /
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Figure 19 — Example of access floor
11.6.2.2 Recommendations
The frame bonding grid should be installed with a maximum cell size of 1,5 m in each horizontal

direction.

Where the SRPP forms part of the mesh bonding network, the frame bonding grid should be
connected to the protective bonding network at multiple points.

For a floor designed to provide shielding performance, periodic maintenance should be applied to
ensure that its design performance is maintained following changes in the operating environment (e.g.
levels of pollution, corrosion, moisture, etc.) or following damage to the contact provided by the
support brackets.

For a floor designed to provide protection against electrostatic discharge, periodic maintenance with
proper cleaning, appropriate chemicals (no wax) should be used to ensure that
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a)

b)

the d.c. resistance measurements already obtained and recorded as detailed in 11.6.2.1 are
maintained,

any measurements at new locations are within the range detailed in 11.6.2.1.

11.6.3 Transient suppression plate (TSP)

The TSP is used as a potential reference on which all EMI suppression components are bonded
(filters, voltage suppressors, screens of screened cables, etc.). For example, as shown in Figure 20, a
metal plate of 1 m x 1 m (minimum) is intended to divert noise current to the reinforcing steel in the

concrete of the sub-floor under the access floor.
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Annex A
(normative)

Maintenance of telecommunications bonding network performance

A.1 General

This annex addresses the monitoring of the effective performance of a telecommunications bonding
network during operation of the building or structure.

A.2 Periodic activity
A.2.1 Schedule

Subclause 6.3.3 describes the measurement of d.c. resistance of telecommunications bonding
networks where the telecommunications equipment is installed. In order to maintain an effective
bonding system the owner (or equivalent) of the building or structure should implement a regime for
periodic inspection, measurement and assessment in accordance with this annex.

The schedule, i.e. periodicity, of the inspection and measurement procedure should reflect the
periodicity of other electrical inspections but should also consider the climatic and physical
environmental conditions and the rate of installation of electrical equipment accommodated by the
building or structure.

A.2.2 Implementation
A.2.2.1 Protective bonding network
All connections to the busbar in each area of equipment concentration shall be visually inspected for

an adequate mechanical connection and for possible corrosion.

Current clamp measurement shall be undertaken on the bonding conductor(s) connecting the busbar
to the protective bonding network.

A.2.2.2 Dedicated bonding network
All connections to PBB, SBB and their connection to the MET shall be visually inspected for adequate
mechanical connection and for possible corrosion.

A current clamp measurement shall be carried out on the relevant bonding conductor connected to
each individual PBB, SBB and their connection to the MET.

A.2.2.3 Assessment of results
The measured results for each location shall be recorded and compared over time in order to identify
possible disconnects or high d.c. resistance connections. The causes of changes that are considered

to be significant in comparable results shall be investigated. A non-exhaustive list of possible causes
is included in A.3.
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A.3 Causes of performance deterioration
A.3.1 Galvanic corrosion

When surfaces of metals with different electro-chemical properties are connected together there will
be a galvanic potential between these surfaces. The rate of corrosion depends on this electro-
chemical potential between the two metals and the conditions under which contact is made. It is also
necessary to take into consideration the humidity and other environmental parameters in the vicinity of
the connection.

A.3.2 Requirements

contains a table that states the electro-chemical potentials for a variety of metals. Electro-
chemical potentials of 300 mV (maximum) maintain a low galvanic effect in a moderately corrosive
environment. However, lower potential differences are recommended in order ensure a low
impedance contact and a reliable electrical contact.

When interconnecting metal conductors, electro-chemically compatible metals shall be used to
minimize corrosion effects that may otherwise increase the impedance of the connection above its
design value. To minimize dissimilar metal corrosion, the following preventive measures shall be used:

a) select metals which form a compatible couple (e.g. use nickel, not naval brass, in contact with
silver);

b) interpose a metal which reduces the potential difference between the two metals (e.g. tin plate
brass to be used next to aluminium or use a tin or cadmium plated washer between a steel screw
in contact with aluminium);

c) design the metal contact such that the relative area of the cathodic (more noble) metal is smaller
than that of the anodic metal (e.g. stainless steel screws in aluminium chassis);

d) apply corrosion inhibitor such as zinc chromate primer or paste (e.g. use zinc chromate inhibitor
when assembling steel screws in aluminium).

When filters are used, care shall be paid to corrosion problems. The metallic filter cases shall have a
non-corroding surface in order to ensure a low contact resistance (approximately 100 uQ) of the case
to the interface with the victim apparatus throughout an extensive period of time.

The information technology cable termination on insulation transformers, surge protective devices or
systems shall be protected from corrosion, particularly if installed outside of a controlled environment.
Corroded contacts or cable termination affect the installed protection arrangements and increase the
impedance of the mechanical joint/connection to the building earthing arrangements.

Protection of any contact surfaces within any protection device installed in an outside environment
shall be ensured.

46


http://dx.doi.org/10.3403/30097420U

BS EN 50310:2016
EN 50310:2016 (E)

Bibliography

N 50098-1|, Customer premises cabling for Information Technology - Part 1: ISDN basic access

N 50098-2, Customer premises cabling for Information Technology - Part 2: 2048 kbit/s ISDN
primary access and leased line network interface

N 50173 (series), Information technology — Generic cabling systems

N 50174-1|, Information technology - Cabling installation - Part 1: Installation specification and quality
assurance

N 50174-3, Information technology — Cabling installation — Part 3: Installation planning and practices
outside buildings

N 50348, Information technology - Cabling installation - Testing of installed cabling

N 50700, /Information technology - Premises distribution access network (PDAN) cabling to support
deployment of optical broadband networks

N 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and erection
EC 60079-14

N 60950-1|, Information technology equipment - Safety - Part 1. General requirements (IEC 60950-1)

EN 60297-3-105, Mechanical structures for electronic equipment - Dimensions of mechanical
structures of the 482,6 mm (19 in) series - Part 3-105: Dimensions and design aspects for 1U high

chassis (JEC 60297-3-105)

N 62305-3, Protection against lightning - Part 3: Physical damage to structures and life hazard
(IEC 62305-3)

ETSI 253:2015, Environmental Engineering (EE); Earthing and bonding of ICT equipment
powered by —48 VDC in telecom and data centres

ETSI EG 201 147:1998, Equipment Engineering (EE); Interworking between Direct Current/Isolated
(DC/1) and Direct Current/Common (DC/C) electrical power systems

EC 60050-198, International Electrotechnical Vocabulary — Part 195: Earthing and protection
against electric shock

IEC 60050-826:2004, International Electrotechnical Vocabulary — Part 826: Electrical installations

ITU-T/Recommendation K.27:2015, Bonding configurations and earthing inside a telecommunication
building

ITU-T/Recommendation K.73:2008, Shielding and bonding for cables between buildings

ITU-T Handbook, Earthing and bonding (Geneva 2003)

47


http://dx.doi.org/10.3403/00339893U
http://dx.doi.org/10.3403/00863272U
http://dx.doi.org/10.3403/02233986U
http://dx.doi.org/10.3403/02166026U
http://dx.doi.org/10.3403/03038656U
http://dx.doi.org/10.3403/02744511U
http://dx.doi.org/10.3403/30268387U
http://dx.doi.org/10.3403/01389953U
http://dx.doi.org/10.3403/01389953U
http://dx.doi.org/10.3403/30097420U
http://dx.doi.org/10.3403/30161237U
http://dx.doi.org/10.3403/30161237U
http://dx.doi.org/10.3403/30174642U
http://dx.doi.org/10.3403/01119572U
http://dx.doi.org/10.3403/01576006U

This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.com/standards or contacting our Customer Services team or
Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications

All the content in BSI publications, including British Standards, is the property

of and copyrighted by BSI or some person or entity that owns copyright in the
information used (such as the international standardization bodies) and has
formally licensed such information to BSI for commercial publication and use.
Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit, or publicly display the standard or any portion thereof in any
manner whatsoever without BSI's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

e A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use only.

e The standard may be stored on more than 1 device provided that it is accessible
by the sole named user only and that only 1 copy is accessed at any one time.

e Asingle paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

e A British Standard purchased in hard copy format is for personal or internal
company use only.

e [t may not be further reproduced — in any format — to create an additional copy.
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see ‘Subscriptions’).

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright & Licensing team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision.

We continually improve the quality of our products and services to benefit your
business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Useful Contacts

Customer Services

Tel: +44 345 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK



	EN50310{2016}e.pdf
	European foreword
	Introduction
	Figure 1 – Schematic relationship between EN 50310 and other relevant standards
	Table 1 – Contextual relationship between EN 50310 and other relevant standards
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviations
	3.1 Terms and definitions
	3.2 Abbreviations

	4 Conformance
	5 Overview of bonding networks
	Figure 2 – Schematic of telecommunications equipment distribution  and associated bonding connections
	6 Selection of the telecommunications bonding network approach
	6.1 Assessment of the impact of the telecommunications bonding network on the interconnection of telecommunications equipment

	Table 2 – Sensitivity of cabling media to bonding network performance
	Table 3 – Telecommunications bonding network requirements
	6.2 Telecommunications bonding networks
	6.3 Telecommunications bonding network performance
	6.3.1 General
	6.3.1.1 Protective bonding networks
	6.3.1.2 Dedicated telecommunications bonding networks

	6.3.2 Requirements
	6.3.2.1 General requirements
	6.3.2.2 Protective bonding networks



	Table 4 – DC resistance requirements for protective bonding networks
	6.3.2.3 Dedicated bonding networks

	Table 5 – DC resistance requirements for dedicated telecommunications bonding networks
	6.3.3 DC resistance measurements
	6.3.3.1 General
	6.3.3.2 Dedicated bonding networks


	7 Common features
	7.1 General
	7.2 Protective bonding networks
	7.2.1 Protective bonding network conductors (PBNCs)
	7.2.2 Main earthing terminal (MET)

	7.3 Telecommunications entrance facility (TEF)
	7.4 Telecommunications bonding network components
	7.4.1 Telecommunications bonding network conductors
	7.4.1.1 Materials
	7.4.1.2 Installation

	7.4.2 Telecommunications bonding network connections

	7.5 Cabinets, frames and racks
	7.5.1 External connections to a bonding network
	7.5.1.1 Requirements



	Figure 3 – Example of three methods of equipment and rack bonding
	7.5.1.2 Recommendations
	7.5.2 Rack bonding conductors
	7.5.2.1 Rack bonding conductors for d.c. resistance control
	7.5.2.2 Rack bonding conductors (RBC) for impedance control
	7.5.2.2.1 Requirements
	7.5.2.2.2 Recommendations


	7.5.3 Internal connections
	7.5.3.1 Requirements


	Figure 4 – Example of a bond connection from a cabinet to the cabinet door
	7.5.3.2 Structural bonding within cabinets, frames and racks
	7.6 Miscellaneous bonding connections
	7.6.1 General
	7.6.2 Bonding conductors for d.c. resistance control
	7.6.3 Bonding conductors for impedance control
	7.6.3.1 Requirements
	7.6.3.2 Recommendations



	Figure 5 – Example of bonding straps
	7.7 Documentation

	8 Dedicated telecommunications bonding network
	8.1 General

	Figure 6 – Illustrative example of a large building
	Figure 7 – Illustrative example of a smaller building
	8.2 Components
	8.2.1 Primary bonding busbar (PBB)


	Figure 8 – Schematic of PBB
	8.2.2 Secondary bonding busbar (SBB)

	Figure 9 – Schematic of SBB
	8.2.3 Bonding conductors for d.c. resistance control
	8.2.3.1 Telecommunications bonding conductor (TBC)
	8.2.3.2 Telecommunications bonding backbone (TBB)
	8.2.3.2.1 Requirements
	8.2.3.2.2 Recommendations



	Table 6 – TBB conductor sizing
	8.2.3.3 Backbone bonding conductor (BBC)
	8.2.4 Bonding conductors for impedance control
	8.2.4.1 Telecommunications bonding backbone (TBB)
	8.2.4.1.1 Requirements
	8.2.4.1.2 Recommendations

	8.2.4.2 Backbone bonding conductor (BBC)
	8.2.4.2.1 Requirements
	8.2.4.2.2 Recommendations


	8.3 Implementation
	8.3.1 Primary bonding busbar (PBB)
	8.3.1.1 General
	8.3.1.2 Bonding to the PBB

	8.3.2 Secondary bonding busbar (SBB)
	8.3.2.1 General
	8.3.2.2 Bonding to the secondary bonding busbar

	8.3.3 Telecommunications bonding conductor (TBC)
	8.3.4 Telecommunications bonding backbone (TBB)
	8.3.5 Backbone bonding conductor (BBC)
	8.3.6 Bonds to continuous conductive pathway systems
	8.3.7 Bonds to structural metal


	9 Local telecommunications bonding networks in conjunction with protective bonding networks
	9.1 Bonding for local distribution
	9.1.1 Star protective bonding networks


	Figure 10 – Star protective bonding and supplementary telecommunications bonding
	Figure 11 – Example of high common impedance and large loop
	Figure 12 – Example of low common impedance and small loop
	9.1.2 Ring protective bonding networks

	Figure 13 – Ring protective bonding and supplementary telecommunications bonding
	9.2 Telecommunications bonding conductors
	9.2.1 Bonding conductors for d.c. resistance control
	9.2.1.1 Requirements
	9.2.1.2 Recommendations



	Figure 14 – MESH-BN example
	9.2.2 Bonding conductors for impedance control
	9.2.2.1 Requirements
	9.2.2.2 Recommendations

	9.3 Bonding for areas of telecommunications equipment concentration

	10 Local telecommunications bonding networks in conjunction with dedicated telecommunications bonding networks
	10.1 Bonding for areas of telecommunications equipment concentration
	10.1.1 Requirements
	10.1.2 Recommendations
	10.1.3 Cabinets, frames and racks

	10.2 Telecommunications equipment bonding conductors (TEBC)
	10.2.1 TEBC for d.c. resistance control
	10.2.2 TEBC for impedance control
	10.2.2.1 Requirements
	10.2.2.2 Recommendations

	10.2.3 Implementation


	Figure 15 – Example TEBC to rack bonding conductor connection
	11 Mesh bonded networks
	11.1 General
	11.2 Mesh bonding alternatives
	11.2.1 Local mesh bonding (MESH-IBN) networks
	11.2.1.1 General



	Figure 16 – Local mesh bonding network
	Figure 17 – A MESH-IBN having a single point of connection (SPC)
	11.2.1.2 Requirements
	11.2.1.3 Recommendations
	11.2.2 MESH-BN
	11.2.2.1 General


	Figure 18 – A MESH-BN with equipment cabinets, frames, racks and CBN bonded together
	11.2.2.2 Requirements
	11.3 Bonding conductors of a mesh bonding network
	11.3.1 Requirements
	11.3.2 Recommendations

	11.4 Bonding conductors to the mesh bonding network
	11.5 Supplementary bonding grid (SBG)
	11.6 System reference potential plane (SRPP)
	11.6.1 General
	11.6.2 Access floors
	11.6.2.1 Requirements



	Figure 19 – Example of access floor
	11.6.2.2 Recommendations
	11.6.3 Transient suppression plate (TSP)

	Figure 20 – Example of installation details for an under floor transient suppression plate
	Annex A  (normative)  Maintenance of telecommunications bonding network performance
	A.1 General
	A.2 Periodic activity
	A.2.1 Schedule
	A.2.2 Implementation
	A.2.2.1 Protective bonding network
	A.2.2.2 Dedicated bonding network
	A.2.2.3 Assessment of results
	A.3 Causes of performance deterioration
	A.3.1 Galvanic corrosion
	A.3.2 Requirements
	Bibliography



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




