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Guidance Note on Electrical Matters

A: Changes to Electrical Wiring Colours 

B: Portable Appliance Testing (PAT) 

C: Voltage-controlled Earth Leakage Circuit Breakers
A: 
Electrical Wiring Colours

The background

The Institution of Electrical Engineers has recently published an amendment to the British Standard Wiring Regulations (BS 7671:2001). This is designed to bring the colours of all new fixed electrical wiring in the United Kingdom more closely into line with practice elsewhere in Europe. The new colours are therefore referred to as ‘harmonised’ colours, and they will apply to all work in churches.  

Electrical work carried out after 31st March 2004 may use the new ‘harmonised’ colours or the pre-existing colours. Electrical work carried out after 31st March 2006 must use only the new colours. The changes can be summarised as follows:

	Installation
	Function
	Existing colour

until 31st March 2006
	Harmonised colour

from 1st April 2004
	Alpha-numeric

	Single phase a.c.
	Live
	Red
	Brown
	L

	
	Neutral
	Black
	Blue
	N

	
	Earth
	Green and yellow
	Green and yellow
	

	Three phase a.c
	Phase 1
	Red
	Brown
	L1

	
	Phase 2
	Yellow
	Black    (or brown)
	L2

	
	Phase 3
	Blue
	Grey     (or brown)
	L3

	
	Neutral
	Black
	Blue
	N

	
	CPC
	Green and yellow
	Green and yellow
	


Extensions and alterations to existing systems

Alterations or additions to single phase installations do not require marking at the junction between old and new wiring provided that they are correctly coloured. However, the following standard warning notice must be fixed to the distribution board or consumer unit:

CAUTION. This installation has wiring colours to two versions of 

BS 7671. Great care should be taken before undertaking extension, 

alteration or repair that all conductors are properly identified.

On three phase installations it is recommended that old and new cables are all clearly marked at their interface, as indicated in the table (above), using sleeve markers. The same warning notice must also be fixed to the distribution board. 
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Further advice

Helpful detailed information may be downloaded from the website: www.iee.org/Publish/WireRegs 

B: 
Portable Appliance Testing

The background

Portable electrical appliances (electric fires, fan heaters, kettles, vacuum cleaners, reading lamps, extension leads and so on) are very frequently found in churches. Often they are brought in to solve a temporary problem, for a particular community or church event or because they are no longer required at home and ‘might just come in useful’. Many such items are old, used only occasionally or stored in unsuitable damp conditions, and very few are ever tested. Some of them may no longer be legal. When visiting churches, it is not uncommon for members of the DAC and Diocesan Advisers to come across electrical appliances which give serious cause for concern, and may be better re-located to either a museum or the local re-cycling depot. 

Up to the present, Health & Safety Inspectors and Fire Officers have largely ignored churches, but we cannot assume that this situation will continue. It is incumbent upon all PCCs - as bodies offering services or premises to the public - to ensure that all electrical equipment is completely safe and regularly tested. As we all know, electrical accidents can be fatal, and dangerous electrical equipment poses a number of serious risks including: 

· Risk to personal health or safety

· Risk of fire

· The potential to compromise your insurance policy

· Risk of litigation against churchwardens, PCCs or other responsible persons

· Risk of sanction by Health & Safety Inspectors, who have very considerable powers 

Regulations and responsibilities

At present, churches are required to carry out a Periodic Inspection of their permanent electrical system every five years. This is already a significant concession (the Wiring Regulations actually recommend annual inspection), and does not usually include portable appliances. 

We would strongly recommend that portable electrical appliances should be inspected and tested at least every two years by an appropriately qualified person, according to NICEIC standards. Such testing could easily be carried out by the person who does the Periodic Inspection of the electrical system. 

Good practice

Remember that the manufacture of most electrical appliances includes materials with a fairly short life-span (plastic and rubber, for example, or fabric/rubber-covered cables) so they must not be expected to carry on working safely forever. They may deteriorate quickly in the damp conditions found in many older churches. 

Churchwardens should ensure that they know the whereabouts of all the portable electrical appliances in the building (especially ‘unseen’ ones like an old electric fire used to keep the organist’s feet warm), and an accurate list of them should be kept with the church Inventory or the Quinquennial Inspection Report. 

Get into the habit of making a regular visual inspection of each item, including the following:


· Ensure there are no cuts or abrasions to the cable covering

· Check that the plug casing is not cracked or broken and that the pins are straight

· Avoid cables with taped joints

· Check that the outer covering of the cable is gripped where it enters the plug or equipment

· Make sure the coloured insulation of the internal wires is not visible

· Do not use equipment that is damp or dusty 

· Check that there are no loose or broken parts or screws 

· Do not use equipment that overheats 

· Remember to consult a qualified electrician before carrying out any electrical work

Damaged or unsafe items should be withdrawn from use immediately and either repaired or disposed of safely. 
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Sources of information and advice.

Further information can be downloaded from the section on appliance testing on the following website: www.niceic.org.uk
C: Voltage-Operated Earth Leakage Circuit Breakers

The background

The Voltage-Operated Earth Leakage Circuit Breaker (VOELCB) is an obsolete and potentially lethal device, still occasionally found in older electric wiring systems in all kinds of buildings, including churches. Its purpose is to detect an electrical fault in which there is a leakage of current to earth and automatically isolate the faulty circuit from the mains. When it was realised some years ago that this device could sometimes fail to protect, it was withdrawn from approved use.

How does an VOELCB work?

VOELCBs work by connecting what is usually called the ‘earth wire’ (officially ‘the circuit protective connector’) of the final circuits to the main earth terminal via an electrical coil within the device. If enough current leaks from the ‘live wire’ (officially ‘phase’) to earth, it will produce a sufficiently high voltage across the coil to trip the isolator mechanism. 

This automatic operation relies on three significant assumptions: 

· That any leakage current passes to a circuit earth wire (or conduit, metal cable sheath, trunking, etc.) and not to earth via any other electrical conductor, such as a person

· That the earth wire or ‘circuit protective connector’ is continuous up to, and through, the VOELCB 

· That the main system connection to earth at the consumer’s service board (and earthing rod, if relevant) is adequate and intact

If any of these is not the case - or even worse, if both are wrong - then the system can be lethal. VOELCBs are therefore no longer approved by the IEE Wiring Regulations
.

What are the approved alternatives?

For earth leakage protection, the Regulations now recommend the use of a residual current device (RCD), which detects earth leakage by comparing live and neutral currents and disconnecting the circuit if they are different. Any difference implies some fault connecting live or ‘phase’ to earth.

A VOELCB can be recognised as follows: 


· It has a On/Off toggle switch and a Push to Test button (like an RCD)

· It has two earth wire connections (an RCD has none)

Any surviving VOELCB (voltage-operated device) should be replaced with an RCD (residual current device) under the guidance of a qualified electrician registered by NICEIC
 (National Inspection Council for Electrical Installation Contracting). Otherwise people may be at risk, and it is highly likely that the insurance cover of your church will no longer be effective.

PT:viii2004:Diocese of York:Electrical matters:wiring colours, PAT guidance note, VOELCBs

This Guidance Note is closely based on information kindly provided by Mr. D. Haddon-Reece BEng MPhil FRSA CEng MIEE, Electrics and Lighting Adviser to York DAC.

� Requirements for Electrical Installations: IEE Wiring Regulations, 16th Edition: BS 7671 2001 (incorporating Amendments No 1:2002 and No 2:2004), The Institution of Electrical Engineers.


� Website: www.niceic.org.uk
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