 SEQ CHAPTER \h \r 1Diocese of Derby

DAC recommendations on Lightning Protection of Churches
Introduction
These notes on church lightning protection have been produced for the guidance of inspecting architects, churchwardens and other PCC members involved in the maintenance of church buildings.

The evidence suggests that churches without a lightning protection system are more likely to suffers damage from lightning strikes than those with an appropriate protection system.

Insurance statistics show two types of lightning damage to churches: 

! 
to the structure, and 

! 
to the church’s electrical wiring and equipment: in particular due to surges which may result in the malfunction or even destruction of equipment such as alarms, boiler control systems, computers &c

The current British Standard is BS EN 62305, “Protection against Lightning” but see the Bibliography for other relevant publications.

General advice
A lightning strike to a church can be devastating: a large church might expect to be struck by lightning once every 50 years. Whilst Ecclesiastical Insurance strongly recommends the installation of lightning protection it is not usually a condition of the policy. 

However, whilst there is no formal requirement to install lightning protection, a PCC or other body could be held to blame for not having considered the need for protection in the instance of death or injury due to lightning damage affecting the building’s electrical system. A lightning strike to an unprotected building could damage the system leaving it in a state where a person could receive an injurious or fatal shock.

Church Lightning Protection system basics
Lightning Protection Systems comprise four essential elements whose specification and installation will require consideration by PCC’s and DAC’s on the advice of a suitably accredited contractor, the church architect and possibly the DAC’s Electrical Consultant.

1) The air termination system
Air terminations are those parts of a LPS which are intended to act as capture points for a lightning strike. Typically, they will be placed on the high point(s) of the church structure.

2) Down conductors
Down conductors comprise the means by which the current from the air terminations is connected to earth points. They usually comprise a copper or aluminium tape or cable  fixed to the tower or other structure with as direct a route to the ground as may be reasonably achieved. Ideally, multiple down conductors should also be interconnected at high level.

3) Earth Points
The lowest ends of the individual down conductors must be well connected to earth via an earth point for each conductor. An earth point comprises a metal rod driven into the ground to dissipate the lightning current from the air termination system via the system of conductors into the ground. It is essential that this electrical circuit has as low an electrical resistance as possible: typically 10 ohms or less. Achieving this low electrical resistance connection to the ground may in some ground conditions ie rocky subsoil, be difficult. Various additional measures may be called for to mitigate in these circumstances.

4) Bonding
Bonding is the term used for connection of the LPS to other electrical routes often non-determinant and which may provide alternative routes to ground for the lightning current. These may include metal structures such as bell frames, the mains electrical installation within the building and earthed services such as water, gas and electricity or metal such as drainpipes without. All alternative earthing routes within “sideflash” proximity should be electrically bonded to the LPS.

5) Electrical system and electronic equipment
Electrical or electronic equipment in churches supplied by overhead power lines or overhead  telephone lines are particularly at risk from direct lightning strike or voltage surges due to strikes at a distance. Such buildings are advised to install suitable surge protection devices at the mains intake.

6) Vulnerability from theft
Extensive theft of metals from churches, particularly lead presents a problem for PCC’s but they should be equally aware that the copper down conductors of a LPS offers an attractive alternative often easily removable from the building. Aluminium provides a less valuable alternative for down conductors but when used, care needs to be taken to prevent corrosion from concrete or lime mortar

Maintenance
Where installed, it is important to have the LPS  tested regularly; visually at ground level and other easily accessible areas at least once a year and fully tested at least every four years (BS EN 62350) by an appropriately accredited contractor. 

The Association of Technical Lightning, and Access Specialists (ATLAS) provides on its website, www.atlas.org.uk, general guidance as well as a list
of member firms and their specialists.
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