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Earthing and bonding can be quite a complex subject. The usage of earthing is extensively 
prescribed in standards. Going through all these standards is very time-consuming and may be 
confusing. That is why Minkels decided to publish a clear white paper on this topic.

This white paper explains how to connect to the Earth (earthing) and how to connect conductors 
(bonding) together in a data centre. White paper 11:

• guides you through the different standards  
• explains which standards to use 
• explains what is the best earthing system for data centres  
• explains how to handle cabinets, racks and containment 

The white paper also clarifies how the mandatory usage of earthing (for safety) can seamlessly be 
integrated with the functional aspects of earthing – in creating an optimal environment for high 
speed data exchange. 

The last part of the white paper offers you an overview of the colours and graphical symbols used 
in ISO and IEC Standards. The white paper is concluded with some hands-on best practices.

Summary



Bonding, grounding and earthing in a data centre

WHITE PAPER 113MINKELS

................................................................................................................................................3

Bonding, grounding and earthing.............................................................................4

Why bonding, grounding and earthing? ................................................................................5

Standards............................................................................................................................6 
 IEC 60364 Low-voltage electrical installations.................................................6 
 60364-4-41 Protection for safety.......................................................................7 
 IEC 60364-5-54 Earthing arrangements and protective conductors...............7 
 61539 Low-voltage Switchgear and controlgear assemblies...........................7 
 IEC 62305 and EN 62305 Protection against lightning......................................9 
 EN 50310 (Cenelec, 2016) and ISO/IEC 30129 (ISO/IEC, 2015)    
                       Telecommunications bonding networks for buildings and other  
                        structures.......................................................................................................10 
 EN 50600 and ISO/IEC 22237 Information technology -  
 Data centre facilities and infrastructures.......................................................10

Data  centres....................................................................................................................11

Cabinets.............................................................................................................................13

Colour coding of the earth conductor in a 19” cabinet...................................14

Containment.....................................................................................................................15

Cable colours and graphical symbols used in ISO and  
IEC standards..................................................................................................................16 
 
 
..............................................................................................................................................18

..............................................................................................................................................18

..............................................................................................................................................19

CONTENTS
Contents

Introduction

 
Conclusion 

 
 
About the 
White paper 
author

 
References



Bonding, grounding and earthing in a data centre

WHITE PAPER 114MINKELS

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

Introduction

The references in this white 
paper can be found on page 16
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Main Earthing Terminal in 
a switchgear assembly
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Clause 4.8 8.4.3.2.2 
If apparatus with a voltage exceeding the limits of extra-low voltage are attached to lids, 
doors, or cover plates additional measures shall be taken to ensure earth continuity. 
These parts shall be fitted with a protective conductor (PE) whose cross-sectional area 
is in accordance with Table 3 depending on the highest rated operational current Ie of the 
apparatus attached or, if the rated operational current of the attached apparatus is less 
than or equal to 16 A, an equivalent electrical connection especially designed and verified 
for this purpose (sliding contact, hinges protected against corrosion).

Exposed conductive parts of a device that cannot be connected to the protective circuit by 
the fixing means of the device shall be connected to the protective circuit of the assembly 
by a conductor whose cross-sectional area is chosen according to table 3.

Certain exposed conductive parts of an assembly that do not constitute a danger 
- either because they cannot be touched on large surfaces or grasped with the hand 
- or because they are of small size (approximately 50 mm by 50 mm) or so located as to 
exclude any contact with live parts.

need no be connected to a protective conductor. This applies to screws, rivets and 
nameplates. It also applies to electromagnets of contactors or relay, magnetic cores of 
transformers, certain parts of releases, or similar, irrespective of their size.   

When removable parts are equipped with a metal supporting surface, these surfaces shall 
be considered sufficient for ensuring earth continuity of protective circuits provided that 
the pressure exerted on them is sufficiently high.    

QUOTE FROM 
IEC 61439-1 

QUOTE FROM 
IEC 61439-1 TABLE 3
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QUOTE FROM 
IEC 62305-3 2010
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QUOTE FROM 
EN 50310  

(Cenelec, 2016) and 
ISO/IEC 30129 (ISO/

IEC, 2015) 
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Sensitivity of cabling media to 
bonding network performance

QUOTES FROM 
EN 50310  

(Cenelec, 2016) and 
ISO/IEC 30129 (ISO/

IEC, 2015) 
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In every EMDC (ENGIE Mobile Data Center – powered by Legrand) you will find as a 
minimum all the basic components that are needed for your data centre applications:

• An integrated design 
• Protective and completely insulated enclosure 
• Cooling installation specifically designed to cool your precious IT equipment 
• High-end racks perfectly fit to build in all your equipment 
• Redundant power supply in the equipment-racks, including a UPS system
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1.1.3 exclusions  − devices requiring no electric power.

 
 

 

“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 mΩ.

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

 
 

Each cabinet, frame and rack shall have a connection point to which the rack bonding 
conductor (RBC) can be terminated.

….

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 mm2 for a cabinet, frame or rack of ≤ 21 U,

b) of minimum cross-sectional area of 16 mm2 (see Table 6) for a cabinet, frame or rack 
of > 21 U.

 
 

 

QUOTE FROM 
EN 50310 and  
ISO/IEC 30129

QUOTE FROM 
EN 50310 and  
ISO/IEC 30129

QUOTE FROM 
IEC 60950-1 

Earth rail  (RBC)
MER0106 / MER0107 
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QUOTE FROM 
EN 50310 and  
ISO/IEC 30129
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g  A protective bonding conductor will in most cases be a protective bonding conductor 
earthed. It is not necessary to designate it with PBE. In those cases where a distinction 
between a protective bonding conductor earthed and a protective bonding conductor 
unearthed is used, a clear distinction between them shall be made (for example, within 
electro-medical installations) and the designations PBE and PBU should be applied.

h  Neither the designation FE nor the graphical symbol 5018 of IEC 60417 shall be applied 
for conductors or terminals having a protective function. Bi-colour insulation GREEN-
AND-YELLOW cannot be used for conductors that do not have a protective function (i.e. for 
conductors other than PE, PEN, PEL, PEM, PB, PBE, PBU). See Clause 5.

QUOTE FROM 
IEC 60445  

Edition 6.0 2017

QUOTE FROM 
IEC 60445  

Edition 6.0 2017
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