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Introduction. 
 

This document aims to give: - 
 

·  Clear direction on minimum design criteria. 
 

·  Clear instruction on the materials to be used. 
 

·  Clear instructions on weather protection. 
 

·  Clear instructions on earthing requirements. 
  

·  Clear instruction on inspection and testing. 
 

The national standards are the basis for these requirements.   It is possible to interpret those standards 
in such a way that specialist contractors can produce estimates that may not be presenting the 
information    on the same basis, making it difficult to draw a conclusion about to whom to give a 
contract.   There is a danger that decisions may be made solely on the basis of the lowest tender offered 
on the assumption that the final outcome of the project will give a satisfactory long-term life span, and 
that the estimates are looking at the same quality of installation. 
 
It is clear that this is an area of technology where there is limited understanding on the part of those who 
are required to act under ecclesiastical law as inspecting architects.   It is not surprising therefore that, 
with all the other things under their care, they should turn to specialist contractors to seek estimates and 
to carry out the work. Like so many other areas of contract work, it is not easy to determine that those 
who are listed as members of ATLAS (Association of Technical Lightning and Access Specialists) are 
necessarily all playing on a level playing field.   It should be understood that ATLAS is only an 
encouraging and information-disseminating organisation.   Whilst there are entry requirements for 
membership they are not too difficult to obtain.   After that the membership is not policed in the same 
way, as are the members of the ECA or NIC/EIC in electrical contracting.   It is difficult enough for 
Parochial Church Councils to find financial resource for ministry, let alone to support their legal 
responsibilities to maintain Listed Buildings.   It is clear that many churches really should be protected 
against the worst effects of a lightning strike.   There is evidence from recent incidents in these and a 
neighbouring diocese that this is the case.   There is also evidence that some workmanship, even from 
ATLAS members, leaves much to be desired in the interpretation of the national standards, and that a 
cheap installation has not lasted for sufficient time before further money has needed to be applied to 
remedy poor workmanship and design.  
 
With this in mind this document sets out to ensure that when asked to quote, there will be sufficient 
control on the contractor to get as close as practicable to being able to compare estimates on a “like for 
like” basis.   There have been recent cases where tenders cannot possibly have been based on the 
same end result.   Prices have been wildly different, varying by as much as five times from the base 
figure for allegedly the same task.   That is clearly nonsense if a proper design requirement has been 
specified in the first place.  In the past, too much has been left to the specialist contractor to decide, and 
that needs to be grasped firmly if our churches are to spend resources wisely.   There are several key 
features to a Lightning Protection System, and unless all of these are closely controlled then poor results 
can occur.   The overall aim is to achieve a system installed that will give at least 20 years trouble-free 
service, and that it can be inspected and tested properly.   Consideration should also be given to the 
need for surge protection when the Diocesan Adviser proposes a system.   Few ATLAS members can 
deal with the technical aspects of this latter subject themselves. 
 
To employ only steeplejacks without technical supervision, who say that they can carry out lightning 
protection, is to potentially court disaster.   Their technical knowledge also needs to be assessed to 
ensure that they really understand the finer points of why systems are laid out as recommended in the 
standards.   It is also a problem that some architects, without reference to an expert will direct changes 
to a layout without properly understanding the effect of what they have done.   There is often too, an 
issue about invasiveness, and this is addressed in this document. 
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Notes on contract.  
 

Damage to tiles. 
 
It is not always obvious that there is a need to ensure before the start of works that the existing tiling may 
be in poor condition and that a steeplejack, whilst being careful may crack or break the occasional tile 
during their work.   It is therefore recommended that the following clause be inserted within a contract 
arrangement to ensure that the cost of repairs is covered should there be a dispute between the parties 
after the works have been completed:- 
 

Particular attention shall be given to ensuring min imum damage to any tiling.   If such damage 
occurs, the contractor shall immediately inform the  architect in order to make arrangements for an 
approved repair. Such repair shall be at the contra ctor’s expense and must be agreed by both 
parties prior to the contractor leaving the site.   As far as is practicable, all such damage shall be  
repaired to match existing tiling.   The architect and the contractor shall meet on site prior to the 
commencement of roof works to agree the existing co ndition of the tiling. 
 
 

Safety with Bells. 
 
It should be remembered that where there is work on a steeple or tower containing sets of bells, it may be 
necessary for external ladders to be run up to the spire/tower tip for access purposes.   These are usually fixed 
from inside the structure to which the steeplejack will need access.   Bell Captains should be advised of this so that 
all bells are left down during such an operation. 
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Guidance on the Requirements for Lightning Protecti on Systems  

and Surge Protection for Parish Churches 
 

1. Scope. 
 
This document covers the full requirements for a Lightning Protection System (LPS) and for Surge 
Protection (LEMP - Lightning Electromagnetic Pulse) for parish churches, especially those with an 
Historic Monuments Listing managed by English Heritage.   
 
      2.   Standards and Regulations.  
 
BS EN 62305: 2006: Protection against lightning Part 1: General principles  
 
BS EN 62305: 2006: Protection against lightning Part 2: Risk Management  
 
BS EN 62305: 2006: Protection against lightning Part 3: Physical damage to structures and life hazards 
 
BS EN 62305: 2006: Protection against lightning Part 4: Electrical and electronic systems within 
structures 
 
BS EN 50164: 2000 Lightning Protection Components (LPC) – Parts 1, 2, 3, 4, 5, 6 and 7 
 
BSI PD CLC/TR 50469 – 2005 Lightning Protection Systems - Symbols 
 
ITU-T Recommendation K.46: 2000 Protection of Telecommunication Lines using metallic symmetric 
conductors against Lightning induced surges 
 
ITU-T Recommendation K.47: 2000 Protection of Telecommunication Lines using metallic conductors 
against Direct Lightning discharges 
 
BS 7671: 2005 Wiring Regulations (IEE 16th Edition) Note:  This will be updated and republished in 2008 
 
BS 7430: 1998 Code of Practice for Earthing 
 
Electricity at Work Regulations 1989 
 
The Faculty Jurisdiction Rules: 2000 SI No: 2047 
 
CDM Regulations: SI 2007 No: 320 
 
Local Authority Bye Law Requirements. 
 
Note:  BS 6651: 1999 (2005 Issue), Code of Practice for Protection of Structures Against Lightning, will 

run parallel to the BS EN 62305 series until the 31st August 2008 when it will be withdrawn. 
 
3.   Design Criteria for LPS. 

 
3.1    Risk Assessment 

 
A full risk assessment to determine the need for protection shall be carried out as described in 
BS EN 62305 – Part 2.  If a computer programme is used for this purpose, the type of 
programme used shall be agreed between the contractor and the client or their agent.   The client 
or their agent shall provide the contractor with all of the necessary parameters for satisfactory 
completion of the assessment, (see appendix 4 page 21) 
 

Note: This clause is only applicable where a potent ial contractor has been 
                   requested to carry out the risk assessment and is competent to do so. 
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3.2     Selection of Materials 
 
All materials used shall conform to the appropriate British Standard.   All components for the 
external LPS shall be of either Thomas & Betts Furse or A N Wallis Ltd manufacture.   No other 
equipment shall be used.   Surge Protection and Isolating Spark Gap equipment shall be of Dehn 
(UK) Ltd manufacture or equivalent. 
 
All tapes used on the open surface of the building shall be of 25 mm x 3 mm cross section 
aluminium PVC served with a colour to match as close as is practicable to the surface over which 
it is installed.   Where applicable, any tapes below tile/shingle shall be of 25mm x 3 mm bare 
copper cross section.   Strike plates will be needed for under tile applications and these are 
specified in Fig 1. Commercially available strike plates are unsightly and not appropriate for 
church work. 
 
All circular cross section conductors (rod) on the open surface of the building shall be not less 
than 8mm diameter aluminium PVC served with a colour to match as near as is practicable to the 
surface over which it is installed. Where applicable any rod run below tile or shingle etc shall be 
of 8mm diameter bare copper. 
 
All joint clamps shall be suitable for the metals to be joined.   Particularly, where a copper to 
aluminium joint is required it shall be of bi-metallic construction.   All joints that are not for testing 
purposes shall be coated with a universal electrical jointing paste on all surfaces and the whole 
then bound with Denso tape or sprayed with a rubber compound.   Joints at the junction between 
the tapes/circular section material and the test clamp shall be treated with universal electrical 
paste. 
 
Where it is necessary to drill into the fabric to create a fixing for a component such as a tape or 
circular section conductor, wall plugs shall be of nylon and at least 45 mm depth to accommodate 
a minimum size no.10 stainless steel screw of sufficient length to ensure that at least 40 mms of 
the thread shall engage with the wall plug. 
 
Earth rods shall be minimum of 16 mm diameter and of copper-bonded steel construction made 
up of 1.2 metre lengths.  They shall be terminated in a concrete or, a high performance polymer, 
UV stable and chemically resistant lightweight inspection pit with a lockable lid.   If earth 
mats/plates are necessary they shall consist of a lattice construction copper tape with an overall 
size of minimum 900 mm x 900 mm x 3 mm. Connecting tape shall be of 25 mm x 3 mm copper 
PVC Served and the fixing to the lattice shall be of sufficient overlap to allow at least three M8 
bolts to be spaced in line of a material in accordance with BS EN 50164-1.  
 
Where it is necessary to treat the soil for lowering resistance at an earth rod/mat, only Marconite 
shall be used. 
 
3.3 Air Terminations. 

 
LPS for churches shall be designed to utilise the meshed conductor system, and early streamer 
emission devices (ESE) shall not be used.   
 
Note:  It is unlikely that there will be a need to design for greater than a Class lV LPS, which gives a roll ing 

sphere radius of 60 metres for determination of whe re on the structure protection shall be fixed. Most  
parish churches are unlikely to have spires of much  greater than 35 metres overall height and this 
would give a typical angle of protection of 40 0 down to ground level, but a greater angle from the  tip of 
the spire to the nave ridge.  This is determined fr om Table 2 and Annex A of BS EN 62305: 2006, Part 3 . 

 
There may be a metallic weathervane mounted on the spire tip.   This shall be utilised as the air 
termination with the down conductors properly bonded to the base of the fixings of the 
weathervane.   If there is only a tower then a ring tape shall be laid flat to follow the contours of 
any crenellation at the head of the tower, or on the inside of the wall just below the crenellation 
fitting vertical rods every 5 metres of run extending to 300mms above the top of the wall. (Fig 2)   
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Where there are any pinnacles a tape or rod shall be taken up the back face to avoid 
invasiveness and visual impact from the ground.   Small strike plates shall be carefully formed by 
baring back the PVC serving of the tape/rod by at least 50 mm, and extended by no more than 
300 mm above the tip of the pinnacle.   This tape/rod shall be joined carefully to the ring tape. 
Any metallic flagpole mounted at the head of the tower shall be bonded to the ring tape, and if the 
flagpole is of non-conducting material but penetrates the cone of protection this may need a 
specific tape/rod run to the top of the flagpole connecting at its base to the ring conductor.  

 
For all other roof ridges tape/rod shall be used and applied to the surface over which it is run 
using appropriate fixings set at maximum 1-metre intervals.   Every attention shall be paid to 
minimising the invasiveness without losing sight of the need to ensure that the air termination 
tapes/rods are as close to the top of the ridge as is practicable.   Where crosses are mounted at 
the ends of ridges on naves, chancels, transepts and those porches that come within the need for 
protection elements, small strike plates shall be carefully formed by baring back the PVC serving 
of the extended ridge tape/rod by at least 50mm, fixed at the back of the cross and extended by 
no more than 300mm above the tip. 
 
Where it is practicable to run tapes or rods below the tile/shingle surface then strike plates shall 
be fitted of at least 50 mm x 50 mm x 3 mm thick set to be on the above tile surface every 10 
metres of the run, (see Fig 1).   Care shall be exercised to see that the tape is not deeper than 50 
mm below the external surface.   Allowance shall be made for expansion and contraction.   Close 
liaison with the tiler is necessary to ensure that the strike plate is turned out onto the tile 
surface.  
 
3.4 Down Conductors. 
 
As near as is practicable there shall be two down conductors generally set on opposite faces of a 
spire or tower.   These down conductors shall be of 8mm diameter PVC Served Aluminium rod 
and the PVC serving shall be coloured to match as near as possible the colour of the cladding of 
the spire or stonework of the tower.   On spires, the rod shall be run as close to a break line as 
possible to ensure that the invasiveness is kept to a minimum.   When a spire is being  
re-shingled/tiled etc., it may be possible to run these conductors under the surface and this 
should be considered.   If this approach is used, care must be exercised to see that the tape is 
laid in a routed slot in the boarding to which the shingles may be fixed, at not greater than 50 mm 
depth below the shingle surfaces, and that the tape is free to move to take up any expansion and 
contraction.   Where a spire is set on a tower it may be necessary to consider the use of a ring 
conductor at the spire tower broach to allow the down conductors and connections to ridge tapes 
to be as unobtrusive as possible.   Where this is the case isolating spark gaps shall be inserted in 
the ring to allow for proper continuity testing of the two down conductors that connect at the tip or 
metallic weathervane of the spire (see Fig 3 and Appendix 3).   On the rest of the building there 
shall be down conductors set as near as possible to one every 20 metres of the taut string 
dimension around the perimeter of the building.   If the building requires a Class III LPS then this 
distance is reduced to 15 metres, in so far as is practicable.   A down conductor should follow the 
most direct route to the ground within the constraints of architectural invasiveness but follow the 
lines of any localised rain water down pipe etc. (see Fig.4).   Down conductors shall terminate at 
500 mm above ground level in a bi-metallic joint, which shall transfer connection to copper of the 
same cross-section to continue down to the earth connection via a test joint (see Fig.5). 

 
3.5 Connections. 

 
At any form of connection, allowance shall be made to ensure that the current transfer interface is 
between the material being connected and not  via a screwed thread. The method of connection 
for all joints shall be either by a factory made clamp connecter, brazing, welding, crimping, 
seaming or bolting.  In no circumstances will self-tapping screws be allowed, particularly 
where connecting to other metal work for bonding pu rposes.    The materials used for nuts 

(3) 
 
 



and bolts shall be in accordance with BS EN 50164-1: 1999.   Additionally, when bolting flat strip 
the minimum requirement is two M8 bolts or one M10 bolt.   For riveted joints, at least four rivets 
of 5mm diameter should be used.   Bolted connections of flat strip to sheet metal of less than 
2mm thickness should be shimmed for an area of not less than 10 cm2, and not less than two M8 
bolts should be used. 

 
3.6     Joints and Bonds.  
 
Where extensive metal work is within 1 metre of the LPS components attention shall be paid to 
the requirements of clauses 5.3.4 and 6.3 of BS EN 62305: 2006: Part 3, and shall be bonded to 
the nearest conductor.   The bond shall be of the same dimensions as the down conductor or 
tape to which it is connected.   Reliance on metallic rainwater goods to take the place of a tape or 
circular conductor shall not be considered valid since electrical continuity between components of 
metallic rainwater goods cannot be guaranteed.   

 
Steel bell frames, clock mechanisms, incoming metallic services and any other isolated metal 
work, which is within the distances defined by using the two clauses mentioned above, shall be 
directly bonded to the nearest down conductor.   Where bonding to lead work is required, special 
care shall be taken to ensure not only that the bond is good, but also that corrosion inhibitors 
have been carefully applied to the joint to ensure that there shall be no galvanic action at the 
joint.   Where lead roofing covering is bonded, care shall be exercised to see that 
weatherproofing is not compromised.   Down pipes of 20 metre height or greater, which are close 
to the down conductor shall be bonded at top and bottom of the pipe to the down conductor, the 
bottom connection being just above the bi-metallic joint regardless of the height to eaves of the 
drop.   Where it is necessary to run an internal bond inside the building care shall be taken to see 
that such bonds are not within 1 metre of bonded electrical items unless the electrical bond is 
adequately sized to deal with a portion of the lightning current, e.g. electrical clock drives may 
need to have larger cross section equipotential bond than that called for in BS7671.   General 
joints in tape runs shall be made with an appropriate junction clamp with a full 25mm overlap. 
 
The main equipotential bond from the nearest down conductor to the electrical main intake shall 
be of not less than 22 mm2 cross section PVC served aluminium, and shall be as short and as 
direct as is possible.  The connection at the down conductor shall be above the bi-metallic joint 
and fixed in such a way that the connection can be easily disconnected for testing purposes. If 
this bond cannot easily be routed this way then it shall be of not less than 14 mm2 PVC served 
copper circular section terminated in the nearest earth rod inspection pit to the head of the earth 
rod.   The lid of the inspection pit shall be suitably labelled to indicate that this is where the 
equipotential main electrical intake equipotential bond is connected to the LPS.   This bond shall 
go direct to the incoming electrical earth bar and shall not be in series with any other bond.   The 
colour of the PVC serving shall NOT be green/yellow anywhere on the external faces of the 
building, but shall be clearly labelled as to its function at both ends.  (See page 6) 
 
Often it is necessary to drill through a considerable thickness of difficult wall construction to 
achieve the shortest run.   If the rod is PVC covered aluminium it should be passed through a 
sleeve inserted after drilling to ensure that the PVC covering is not scuffed whilst pulling the rod 
through.   Making good shall be carried out using only lime mortar of grade NHL 3.5 or as 
otherwise directed by the architect.   
 
Care shall be taken to check that other incoming utilities e.g. gas, water, telecommunications, oil 
lines etc., have been equipotential bonded in accordance with BS7671: 2005 or as required by 
the supplier of the utility, and if not this shall be considered as being required and discussed with 
the supplier to determine whether or not suitable Surge Protection Devices (SPDs), shall be fitted 
between the LPS and the incoming service at the entry point to the building of the service 
concerned (see note below).   For incoming services that are from overhead lines, selection of 
suitable SPDs shall be in accordance with BS EN 62305-3 clause 6.2.3, and installed in 
accordance with clause 6.2.5. 
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Note 1: The performance of SPD’s is related to their abilit y to divert lightning current.  Usually it is neces sary 
to install 10/350 �  sec units at the electrical intake and 8/20 �  sec units on individual circuits inside the 
building. 
 
Note 2:  The client or his agent shall pass details of the r elevant electrical services suppliers to the contra ctor 
to allow this information to be gathered for pricin g purposes.  
 

 
3.7   Earth Termination Network.   
 
There shall be an earth rod connected to each down conductor.   Only driven earth rods should 
be used unless soil resistivity tests have proved that other measures may be necessary.   Each 
rod shall be not less than 16 mm diameter and not less than 2.4 metres driven length shall be 
used.   They should be driven as close to their connecting down conductor as is practicable. The 
connection from the down conductor to the earth rod shall be carried out using 8 mm diameter 
PVC served copper rod laid at least 600 mm below ground level rising to the bi-metallic joint.  
 
Note:  Other measures concern the pre drilling of borehole s into which slurry of Marconite is poured after th e 
rods have been suspended in the borehole that will usually be not less than 100 mm diameter.   Where l attice 
mats are proposed these shall be set flat centrally  on a pre laid Marconite bed of 300mms depth at lea st 2 
metre below ground level and then overlaid with a f urther 300 mm of the same material, allowing this t o set 
before backfilling with soil.   See Clause 4 for de tail of determination of these needs 

 
The preferred installation method is shown in Fig.5.   But, on very rocky ground, this approach 
may not be practicable and the use of ring tapes around the building should be considered.   
These shall be of not less than 25 mm x 3 mm cross section and of bare copper, and, dependent 
on archaeological constraints, laid as deep as is practicable starting at least 1 metre away from 
the building perimeter. 
 
Except on rocky ground, where the best achievable resistance is acceptable, the overall earth 
network resistance shall be not greater than 10 ohms and each earth point shall have an 
individual resistance of not greater than 10 ohms times the total number of earth points in the 
network plus 15%.   Allowance shall be made for reaching at least a 33% lower system value to 
allow for future soil water table changes etc., due to weather condition variations. 
 

4. Inspection and Testing.  
 

4.1    Inspection 
 
Inspection of the finished system shall be carefully carried out in the presence of the client or the 
appointed agent and the contractor will be required to show pictures taken during installation of 
any above ground works which may be concealed from view at ground level to indicate that all 
weather and corrosion protection methods called for have in fact been carried out. 
 
The inspection details should be recorded and handed to the client on completion of the works. 

 
4.2   Testing  
 
Prior to the submission of any tender to carry out the work, it is recommended that the contractor 
carry out soil resistivity tests at the site involved, so that any problems about the correct earth 
resistance readings being obtained can be financially assessed from the commencement. 
Caveats in a tender to avoid this approach are not encouraged . 
 
On completion of the works the individual earth rods shall be assigned a number and located on a 
record drawing.   Each shall be tested and the value of resistance and the depth of the driven rod 
recorded.   The value shall not exceed the conditions given in clause 3.7 above.    
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The system shall be checked for continuity between all earth positions with the earth rods and 
equipotential bonds disconnected.   The continuity resistance shall be recorded on the record 
drawing. 
 
The system shall then be coupled together excluding for this measurement the equipotential bond 
to the electrical mains service earth position, and the overall resistance of the system measured 
and recorded on the record drawing.   This shall comply with clause 3.7 above. 
 
The main equipotential bond shall then be connected and the whole system resistance measured 
again and recorded on the record drawing.   The tester must ensure that it is safe to carry out this 
latter test. 

 
 

5. Records.  
 
The following records shall be prepared by the contractor and handed to the client on completion of 
the works: 
 

·  Scale drawings showing the nature of the works, appropriate dimensions, materials used and 
position of all component parts of the LPS. 

 
·  The nature of the soil and any special earthing arrangements used.  
 
·  The type and location of all earth electrodes. 
 
·  The test results and conditions of test (weather at the time of test and ground condition e.g. 

dry etc.). 
 

·  A Certificate of Assurance that all lightning protection components are in compliance with  
BS EN 50164 Parts 1 to 6 inclusive. 

 
·  The name of the person responsible for the installation and testing. 

 
6. Labels.  
 
A label, engraved to give black lettering on a white background, using a suitably robust material other 
than dymo or other system labelling, e.g. traffolyte, shall be affixed at the origin of the electrical 
service, worded as follows: - 
 
 
 
 
 
 
 
 
Where the main equipotential bond is terminated at the down conductor a permanent, durable label 
in accordance with BS951 shall be affixed in a visible position as below:- 
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This structure is p rovided with a Lightning Protection System and the 
bonding to other services and the main equipotentia l bonding should be 
maintained accordingly 

 

Safety electrical connection – do not remove 



7. Surge Protection. 
 
Surge protection for parish churches will normally be limited to the need for protection at the 
incoming electrical service position and for some final circuits, which serve electronic equipment.   
Where there is extensive electronic equipment e.g. organ, fire alarms, CCTV, smoke detectors etc., 
then expert advice should be sought from the manufacturer.   
 

 
7.1 Mains incoming protection. 
 

Appendix 1 indicates the different types of supply that may be encountered. All 
phases in use shall be protected.   The unit/s to be fitted shall be not less than 
10/350 � s impulse rated and shall be sited as close as is practicable to the main 
switch for the whole system, within their own enclosure of not less than IP54 
protection.   All cabling shall be as short as possible and suitably rated for this 
proximity to the service fuse.   The unit shall have its own isolation contained within 
its enclosure, rated to match the service fuse. 

 
7.2         Individual circuits. 

 
        For individual final circuits feeding fixed in place sound systems, organ or other 

equipment, except telephones, an in line unit of 8/20 � s impulse rating should be 
fitted.   The earth connection shall be connected as far back to the main earth bar as 
is practicable to reduce the impedance of the connection.   It may also be practicable 
to have stand-alone plug in surge units, and where this applies the contractor shall 
be so instructed. 

 
7.3        Telephones. 

 
A BT-approved in-line unit shall be provided at the nearest position to the incoming 
master socket.   It is arranged for the incoming side of the unit to accept the “dirty” 
line and the outgoing side is used for the telephone connections from thereon.   This 
unit needs to be fitted close to an available low impedance earth connection. Details 
are given in Appendix 2. 

 
8 Drawings and Photographs. 

 
The architect should provide at tender stage a set of outline drawings to include the roof plan and all 
four elevations to a suitable scale (say 1:300) at A3 size. It would also be advantageous to include a 
set of pictures taken all round the building to include any obviously difficult areas so that there is no 
doubt about where it should be possible to run conductors, and to indicate the point of entry of all 
services and utilities. 

 
9 Anti Vandal Protection. 

 
Where it is felt appropriate to fit anti vandal protection to down conductor positions at ground level 
this should not be of metallic construction for reasons of electrical safety.   The casing should be 
aesthetically matched to the surface to which it is to be attached. Consideration will need to be given 
to the position of bi-metallic joints and possible test points for access purposes when testing or 
inspecting the condition of the joints. 

 
10. Acknowledgements. 
This document has been prepared  jointly by The  Rev’d Christopher Miles MA, MSc, C Eng, MIET,  
Lightning Protection Consultant  for the Dioceses of Canterbury & Rochester and Eur Ing Peter Palles-
Clark C Eng, FIET, Lightning Protection Consultant for Chichester Diocese. 

 
(7)



 







 
8mm2 cross-section aluminium PVC served down 

conductor 
 
 

 
 

 
 
 
 
 

8mm2 cross-section copper PVC served 
connection to earth rod  

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Note that a bi-metallic joint  
would normally be fixed here. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
EXAMPLES OF DOWN CONDUCTOR 

 RUNS AND BONDING TO RAIN WARE .                                       FIG. 4 
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Bi-metallic Joint 







Appendix 1 
 

Electrical Services and Mains Surge Protection 
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Electrical Services. 
 

Churches are usually supplied at 230 volts 50 Hz Single Phase with a service fuse of 63 amperes.  
Some are supplied at 400 volts 50Hz Three Phase with 100-ampere service fuses.   In the latter case all 
three phases may not have been put to use and only two of them may be involved, in giving effectively a 
two-wire system with a neutral, each leg being an effective 230volts 50 Hz 100 ampere capacity.   It is 
necessary to give the contractor enough information be able to determine how the supply is connected to 
allow proper selection of any necessary surge protection equipment.   It may well be relevant to 
determine the type of tariff to which the supply is applied.   Some churches may be electrically heated 
and this could result in separated metering and connection complications for the addition of surge 
protection equipment. 
 
It is also necessary to supply information about the basic system connection type, and these are known 
as TN-C, TN-S, TN-C-S, and TT. Type IT is rarely used in the UK and is therefore not shown.   These 
connections are shown diagrammatically on page 13 and 14. Some churches are supplied from an 
overhead line and in a rural parish this is invariably a TT supply, which needs localised earthing 
arrangements at the church, near to the intake position. 
 
The type of surge protection fitted is dependant on the position in the system where it is to be 
fitted.   At most mains intake positions the type shown below is advised. 
 
 

 
 
 

Typical Mains Surge Protection Units 
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Electrical Service Connection Types 
(Extracts from BS 7671: 2005) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(15) 



 
 

(16) 



Appendix 2 
 

Connection of Telephone 
Surge protection 
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Installation of local surge protection unit for a B T Line 
 
 
 
 

“Dirty” side  

 
 
 

                                         
Clean side 
                                                                                                                                                                                                                                  

                                                               
 
 
 
 
 
 
 
 
 
 
 

Earth connection point on surge protection unit. 
This is known as the “dirty” side of the unit. 

 
The earth connection should be kept as short as possible using a 4mm2 single core copper cable PVC served 
green/yellow.   This can be taken from the nearest earthed socket outlet. Both units shown are BT-approved. 
 
 
Furse markets the unit shown above, and an alternative is shown below made by Dehn & Sohne.   This latter unit is 
delivered with two female BT Jack plugs of the standard BT type similar to the plug in point shown above.   A 
“male-to-male” lead is needed with the Dehn & Sohne unit to allow the connection between the wall plug and the 
unit to the “dirty” side.   The telephone or appropriate line feeder plug fits into the “clean” side. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Earth connection point, “dirty side”.   This should come with a cable crimp type lug attached.   If not, use 
one which gives a good close fit over the thread and which will preferably take a 4mm2 single core copper 
cable sheathed with green/yellow pvc. 
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Appendix 3 

 
Isolating Spark Gaps for use  

in spire ring conductors 
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Isolating spark gaps 

 
Where it is necessary to apply a ring tape at the eaves level of the spire at the tower/spire broach it is 
recommended that isolating spark gaps are fitted in the ring as shown in fig. 3 to allow continuity testing 
to be carried out properly from ground level.   Suitable gaps and couplings for this purpose are shown 
below. If using the TFS/KFSU unit shown, then the correct connector is ZDC Part No. 385202                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(20) 



Appendix 4 
 

Data required for risk assessment 
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Data Required for a Risk Assessment  
 
In order to establish whether or not there is a need for Lightning Protection it is necessary to 
carry out a detailed Risk Assessment as described in BS EN 62305 – Part 2.   The purchaser or 
their agent shall ascertain before any contract is considered whether or not the contractor being 
chosen to tender has the ability to carry out this risk assessment.   If that is established then the 
following information will need to be provided to the contractor to allow satisfactory completion of 
the assessment.   If the contractor uses a computer programme for this purpose, the type of 
programme used shall be agreed between the contractor and the purchaser or their agent. 
 
It is expected that appropriate computer programmes will be developed for this work. It was the 
intent that BSI might produce such a programme, but there is no current information about that 
policy. 
 
The data that needs to be collected to carry out the assessment is: - 
 

·  Scaled elevations and roof plan of the church. 
 
·  Construction materials of walls, roof coverings, (e.g., tiles clay/slate, shingles, or metal 

and type of metal), internal flooring material and whether carpeted. 
 
·  Isolation of the church, is it within 60 metres of other property, surrounded by trees within 

60 metres that are taller than the tower/spire, built on a mound or sited in hilly or flat 
country. 

 
·  Local footpaths close to the church. 

 
·  Metal guttering, steel bell frame, metal flagpole. 
 
·  Historic Monument Listing of building if appropriate. 
 
·  Full occupancy details (see page 23). 

 
·  Opening times of the church. 
 
·  Detail of incoming electrical service and type of service (see Appendix 2), number of 

phases in use at the intake position, voltage, frequency, service fuse size, impedance of 
the incoming supply.   Where the intake is located and whether the incoming cables are 
underground or overhead.   If possible, the distance to the nearest supply transformer. 

 
·  List all electronic equipment, e.g., organ, computers, fire alarms, security systems, sound  

systems. 
 
·  Telephone service, whether overhead or underground service and its entry point to the 

building, and the location of the master socket. 
 
·  Gas, oil and water services, and where they enter the building.   Whether the oil storage 

tank is metallic and where located in relation to the building. 
 
·  What type of fire precaution equipment exists if any?  
 
·  Value of any special contents. 
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Risk to People.  
 
The table below indicates the occupancy of the church and gives the person hours per year of that 
occupancy.   Multiplying the total occupancy by the Total Risk value for the building gives a sensitivity of 
the risk of people being hurt by a lightning flash to an unprotected structure and damage caused to 
electrical services leaving them in an unsafe condition, and therefore leaving people open to 
electrocution until the system is made safe after such an unfortunate event.   This gives a sense of the 
way in which one needs to review whether or not Regulation 6(b) of the Electricity at Work regulations 
1989 (EAWRs) has been satisfactorily met.   All churches are required to meet  EAWRs. 

 

 
 

Risk = Hazard x Exposure 
 

Hazard     = Strike density Ng X Collection Area Ac x 10-6 
Exposure = Total of (T x H) divided by 8760 

 
Note: This value is only used for comparison purposes with the more  

formal data used in the full risk assessment. 
 

(23) 

 
Activity 

 
No. of People 

 
(P) 

 
Hours per 
occasion 

(H) 

 
Times per year 
 

(T) 

 
Person Hours per 

year 
(T x H) 

Sunday Services:-     

8.00am 
Communion 

    

Morning service     

Evensong     

Special Services     

Christenings not 
part of a service 

    

Weddings     

Funerals     

Vestry (‘s)     

Flower arrangers     

Cleaning teams     

Maintenance     

Chancel and 
Sanctuary 

    

Visitors (winter)     

Visitors (summer)     

Bell ringing     

Bell ringing practice     

Organist     

Choir practice     

Other Activity:-     

Schools Services     

Concerts     

     

     

 

Total 
 


