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Issue record 

Issue Date Comments 
2 February 2006 Re-issued as a SAF3 Business Process Document 

Implementation 

4 February 2006 

Compliance 

This Network Rail specification is mandatory and must be complied with by Network Rail 
and its contractors from 4 February 2006 

When this specification is implemented, it is permissible for all projects, which have formally 
completed GRIP Level 4 to continue to comply with the Issue of any relevant Network Rail 
standards current when GRIP Level 4 was reached and not to comply with requirements 
contained herein unless the head of electrification and plant has stipulated otherwise in the 
accompanying briefing note.  

Where the head of electrification and plant has specified that all projects will comply with the 
requirements, specific authority not to comply can be sought in the usual manner using the 
appropriate non-compliance authority processes described in Network Rail standard, 
NR/SP/STP/045 Managing the process for non-compliance authority (formerly RT/LS/P/045). 

Disclaimer 

In issuing this document for its stated purpose, Network Rail makes no warranties, express 
or implied, that compliance with all or any documents it issues is sufficient on its own to 
ensure safe systems of work or operation.  Users are reminded of their own duties under 
health and safety legislation. 

Supply 

Copies of documents are available electronically, within Network Rail’s organisation. Hard 
copies of this document will be available to Network Rail employees on request to the 
document controller and to other organisations from IHS Technical Indexes (01344 404409) 
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1 Purpose 

This Earthing and Bonding specification is unique to the North Pole Depot area and the 
section of the West London Lines between West Way and Mitre Bridge Junction, it should 
be read in conjunction with NR/SP/ELP/21085 which contains general information regarding 
standard bonding practices, cable sizes, use of spider plates etc. 

There are 3 different types of electrification within the North Pole International Depot 
complex : 

25kV 50Hz a.c. Overhead Line Conductor System  

660V d.c. 3rd Rail Conductor System 

3,000V d.c. Overhead Line Conductor System  

1.1 Bonding areas 

There are, in vary degrees, both a.c. and d.c. traction return current circulating around 
the depot complex, and to identify the special earthing and bonding requirements for 
various parts of the complex, the depot has been sub-divided into the following areas :- 

The area where the connections between the traction earth return system and the 
running rails have been specifically located to minimise the possible effects of the d.c. 
circulating current in the earth conductors. 

The area with no special provision for d.c. circulating currents and where the traction 
earthing requirements will be arranged in accordance with NR/SP/ELP/21085. 

Drawing No.1 depicting these areas is appended (Appendix "A") to this specification. 

2 Scope 

Not used 

3 Reference documentation  

NR/SP/ELP/21085 Design of Earthing and Bonding Systems for A.C. Electrified Lines 
BS 7089  
 

4 Area "A" 

4.1 Earth wires system 

An overhead line earth wire system will be installed throughout the area connecting 
together overhead line equipment supporting structures. 
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The earth wire system will be connected to the traction return rail at specific locations, 
designed to minimise the possible effects of d.c. traction circulating currents, these 
location are specified in (Appendix "B"). 

4.2 The servicing shed  

4.2.1 Structural foundations 

The presence of d.c. traction currents flowing in the Servicing Shed requires 
special monitoring of the d.c. voltage potential between the deep buried parts of 
the structural foundation reinforcement and a separate earth system. 

In each bay, defined by the expansion joints, the reinforcement associated with 
the interior of a rail support post and the deep buried longitudinal bar under the 
rail supports post is to be brought out separately, with the large welded 
reinforcement bars into recessed boxes in the side of the service duct, leaving a 
3" long stud from each bar in the boxes. 

There are 7 bays in the shed, with a monitoring position per rail at each bay, 
affording a total of 84 monitoring positions throughout the servicing shed area. 

The reference earth electrodes pits are to be located around the outside 
perimeter of the servicing shed i.e. one near each corner of the building and one 
at the halfway point along each side. 

4.2.2 Earthing and bonding matrix 

There will be by the nature of the various cross-bonding arrangements in the 
servicing shed the formation of 2 matrices, one at Low level and the other at 
High level. 

The "Low Level" matrix are to be formed as follows . 

25 mm x 3 mm copper earthing tapes, located in the service ducts, will run along 
each track, bonding together the rail support posts. These tapes are to be cross 
bonded between adjacent ducts at the ends and at distances of 1/3 and 2/3 along 
the length of the shed. 

In addition to these bonding tapes, standard a.c. traction cross-track bonds are 
to be installed connecting together the 6 traction rails. The connections are to 
be in duplicate and located as follows, across each track outside the shed clear 
of the concrete apron, and also at distances of 1/3 and 2/3 inside of the shed. 

The "High Level" matrix is formed as follows:- 
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Above each track there is to be a high level O.L.E. earth wire that will run the 
entire length of the shed and will be cross connected at each end of shed. 

The earth wire is also to be connected to the 25 mm x 3 mm copper earthing 
tapes that are to be routed at high level along the length of shed. The earthing 
tapes are to be fixed at intervals of 750 mm, and connecting together the 
vertical and horizontal members of the structural steelwork. 

The O.L.E. is to be attached to structural cross track members at 18m intervals 
and will form an electrical earth path to the earth wire system. 

The 2 matrices are to be connected together with an earth wire installed 
midway along the length of the shed. 

The earth wire is to be routed from the low level earth matrix on one side of 
the shed, up the adjacent wall, across the tracks above the O.L.E. (connecting 
together the earthing tapes and earth wires above each track) down the wall, to 
the low level earth matrix on the other side. To ensure the integrity of this 
earth wire route the rail connections are to be in duplicate. 

The external O.L.E. earth wire system is terminated on the East and West faces 
of the shed and is to be connected to the internal copper earthing tapes, 
ensuring a continuous earth return system throughout the servicing shed. 

To maintain the integrity of the traction return system within the depot, an 
addition external earthwire is to be provided connecting together the external 
earthwires at each end of the shed. The earthwire will be attached to the O.H.L. 
structures and routed along the southside of the servicing shed. 

A diagrammatic representation of the bonding within the shed is shown as 
Appendix "C". 

4.2.3 Electrical services 

The L.V. electrical power supplies within the servicing shed are to be earthed via 
the star point of their relative supply transformer to the traction return system. 

The bond from the star point of the transformer is to be connected to a 
"electrification spider plate". 

Duplicate bonds will then run from this plate to the low level matrix. These 
bonds will form an important part of the protection system for the L.V. supply, 
their integrity therefore must remain intact. To assist in the identification these 
bonds are to be coloured yellow/green. 
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