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1. PURPOSE
The purpose of this procedure is to ensure that the use, repair, modification and testing of all fixed electrical installations and electrical equipment (whether permanently wired in or portable) in the company or on clients sites is in accordance with the Electricity at Work Regulations 1989 and BS 7671: 1992, Requirements for Electrical Installations (the I.E.E. Wiring Regulations). In particular the procedure is designed to ensure: 

1.1 that all persons carrying out electrical installation work, repairs, modifications and testing have been adequately trained; 

1.2 that all electrical systems and equipment are tested at appropriate intervals and are maintained in a safe condition; 

1.3 that no person works on or near any live conductor that danger may arise unless it is absolutely necessary and then only in suitable locations and with precautions in place commensurate with the risk. 

2. SCOPE
This Procedure applies to all work on or with electrically powered equipment, electrical systems, circuits and conductors under the ownership or control of Tailored fire and Security Ltd, under whose authority they have been issued. 
These procedures are to be utilised in support of the requirement for task specific risk assessments. All engineering work must adhere to the relevant Codes of Practice and British Standards and in particular the Electricity at Work Act 1989.

3. DEFINITIONS
Competent Person
Adequate knowledge of electricity.


Adequate experience of electrical work


Adequate understanding of the system to be worked and practical experience on that class of system.


An understanding of the hazards which may arise during the work and the precautions which need to be taken to deal with them


Knowledge of current electrical standards necessary for the work in hand.


The ability to recognise, at all times, whether it is safe for work to continue.
Live
the item is at a voltage by reason of being connected to a source of electrical energy in normal use
Earthed
connected to the general mass of earth by conductors of sufficient strength and current capability to discharge electrical energy to earth.
Portable Appliance.
Equipment which connects to a single phase electrical mains supply socket by a flexible cable and a 13 Amp plug or which plugs into an adaptor supplied from a 13 Amp plug. NB Extension leads and adaptors are included. 
4. RESPONSIBILITIES
Managing Director shall:
· Ensure that effective arrangements are in place to ensure all electrical equipment used at work is safe and without risk.

· Ensure that effective arrangements are in place to ensure electrical equipment and installations are inspected and maintained to ensure safety.

· Ensure that all electrical equipment manufactured and supplied by the company is safe and without risk so far as is reasonably practicable

· Ensure adequate resources are available so the requirements of this procedure can be met so far as is reasonably practicable

Managers shall:
· Ensure that all electrical equipment provided by the company or used by employees is safe and without risk, so far as is reasonably practicable 
· Ensure that staff who purchase electrical equipment for use by themselves or others are responsible for ensuring it is the correct equipment for its intended use.
· Ensure that all portable appliances have been inspected and tested prior to being brought into service for the first time and at predetermined intervals as deemed appropriate by risk assessment  
· Ensure all employees who work on or near electrical systems, equipment, circuits and conductors are properly trained, qualified and experienced to enable them to undertake their work safely 
· Establish and maintain an effective system for the inspection, testing and maintenance  of electrical equipment and installations, and for taking remedial action on any notified defects which may give rise to danger to persons.
Supervisors shall:

· Be fully familiar with this procedure and understand and apply it within all areas of their responsibility.

· Ensure that all electrical equipment is safe and without risk so far as is reasonably practicable.
· Ensure that all pre-use inspections of electrical test equipment are carried out.
· Ensure only properly trained, qualified and experienced personnel work on or near electrical systems, equipment, circuits and conductors
Employees shall:

· Only work on or near electrical systems, equipment, circuits and conductors if they are properly trained, qualified and experienced with the particular electrical system or equipment involved, and are familiar with all the relevant regulations and Codes of Practice, etc.

· Only work on or near electrical systems, equipment, circuits and conductors if they  have been authorised by the company.

· Comply with the requirements of the Electricity at Work Act 1989 if their duties include the working on or near electrical systems, equipment, circuits and conductors.
· Report any concerns about electrical safety to their supervisor/manager

· Carry out pre-use inspections of electrical test equipment when required and report any unsafe conditions identified.
5. REFERENCES 

· Health and Safety At Work Act 1974
· Provision and Use of Work Equipment Regulations (PUWER)
· Company risk assessment procedure

· BS: 2754 Memorandum. Construction of electrical equipment for protection of electric shock
· BS: 3535 Isolating transformers and safety isolating transformers.
· BS: 4491 Appliance couplers for household and similar general purposes.
· BS: 5304 Code of Practice for safety of machinery.
· BS: EN292: Safety of machinery. Basic concepts general principles for designs.
· BS: EN60065 Specification for safety requirements for mains operated electronic and related apparatus for household and similar general use.
6. PERFORMANCE STANDARD
All work equipment provided by the company for use by employees and customers, will meet the requirements of all applicable legislation and Standards, and will not pose an unacceptable risk to any person using or operating it.
7. APPLICATION
7.1 Fixed Electrical Installations 
The Company shall be responsible for the maintenance of the fixed installation to a standard so as to prevent danger. This will include examination and testing at a maximum of five yearly intervals. The examination will include: 
7.1.1 Visual Examination
· Condition of wiring

· Protection devices/fuse elements are correctly rated

· Any signs of overloading of conductors, fittings and accessories

· Condition of any temporary wiring, undue use of long flexible extension cables, socket outlet adaptors and any haphazard extensions

· General condition of any fixed plant
7.1.2 Tests for Effectiveness of the Earthing Arrangements
· Check that the main method of earthing and the bonding of the main water and gas pipes are in accordance with the regulations

· Earth loop impedance tests at the main intake and main distribution boards.

· Earth loop impedance tests at sockets.

· Earth loop impedance tests or earth continuity tests to all other accessible metalwork of the installation.

· Tests for the effectiveness of earth leakage circuit breakers where fitted.

7.1.3 Insulation Resistance Tests
Tests of the insulation resistance of the complete installation where practical with tests of sub-circuits. 

7.1.4 Polarity tests
· Verification of correct polarity at all socket outlets

· Checks to verify correct polarity of single-pole devices, such as lighting switches

· Ensure that all fuses are in the “live” conductor only
7.1.5 Identification

Wherever possible all equipment shall be marked, circuits identified and distribution charts updated as necessary. 

On completion of the inspection, a detailed report will be filed in the office listing the defects requiring attention, along with general comments on the installation.
7.2 Electrical equipment constructed by the company

Where standard commercial equipment is in use the primary requirement is that there should be no access to dangerous voltages; if normal methods of working are adopted this should automatically follow from the standards of construction incorporated by the manufacturer. 

The same standards of safety apply to electrical apparatus constructed within the company. Prototype equipment must conform in all respects with acceptable standards of electrical safety.
Before putting into use any electrical equipment, especially equipment constructed within the company, checks will be made to ensure that it conforms fully to these standards.
7.3 Use of Electrical Equipment in Workshops
There are special hazards in the use of electrical equipment in workshops in that the equipment may be used in less than ideal conditions. RCD's will routinely be fitted to the systems in such areas.
Particular problems arise when electrical equipment is used in the vicinity of water or other conducting fluids. Care shall be taken to ensure adequate segregation and protection to avoid fluids coming into contact with any electrical equipment. 

In work places where flammable vapours may be present from, for example solvents, care must be taken to avoid electrical sparking leading to ignition. Where necessary, specially protected apparatus shall be used for example flameproof or intrinsically safe. 

Supply cables shall be properly protected from cuts, abrasions etc. It is good practice for a piece of apparatus to be connected to its own outlet with as short a lead as possible. The use of trailing cables should be avoided. 

Hand-held lamps or lamps used in connection with workshop machinery are particularly vulnerable to damage and rapid wear. They shall be adequately protected and in addition, should be fed from a low voltage (max. 25V) supply. 

7.4 Minimum Manufacturing Standards

The following list of minimum manufacturing standards is based on BS: 3456 and BSEN: 60065 all of which give similar general principles for preventing electrical shock.
Before taking any electrical equipment into service (especially equipment constructed within the company) it shall be checked that it complies with these requirements. 

7.4.1 All accessible metal parts of electrical machines shall be correctly earthed. 

7.4.2 All flexible cords, plugs, sockets and connectors shall be of good quality and standard. Flexible cables need to be adequately sized, constructed and protected, with proper connections and colour coding. 

7.4.3 Mains input switches shall be suitably placed on the machines, and the "On" and "Off" positions properly identified and accessible. 

7.4.4 All phases shall be disconnected by the operation of the switch. An effective over-current protection device (e.g. a fuse) shall be provided in each phase of the circuit and arranged so as to disconnect the electricity supply to the equipment in the event of overload or short circuit. 

7.4.5 If the supply to the equipment is made through an isolator, provision shall be made for securing the isolator switch against inadvertent and unauthorised operation, e.g. by use of padlocks. All live terminals shall be effectively screened. Note particularly that if it is necessary for an operator to have access to particular parts of the interior of the machine, this shall not allow access to live electrical parts at the same time. 

7.4.6 If this is achieved by provision of guards with interlock switches, the switches shall be of such design and construction as to prohibit deliberate overriding or inadvertent operation, (see for example BS: 5304 and BSEN: 292). The standard and frequency of maintenance and testing is all important in such circumstances. 

7.4.7 All live conductors and terminals carrying dangerous voltages shall be securely screened and a suitable warning notice indicating the danger placed in a prominent position. 

7.4.8 If heating elements are used in any equipment they shall be placed and installed so as to cause no deterioration of electrical equipment or overheating that would result in hazard to persons or plant. 

7.4.9 If fluids, except for transformer oils and the like, are used in any equipment, they shall be used and housed so that they do not come into contact with electrical conductors and components. Where the incorporation of conducting or any other fluids into equipment is necessary, the design should, wherever possible, place such fluids at the lowest level possible. Any accidental release of fluids will, therefore, tend to cause the least danger. In the case of flammable fluids, special attention shall be given to the machine enclosure to prevent dangerous concentrations of vapour. 

7.4.10 All electrical conductors and components shall be housed or constructed so as to avoid risk of fire or explosion, e.g. by the use of certified equipment or other equally effective measures.

7.5 Working on or near live electrical conductors
Work on or near live conductors so that danger arises is normally prohibited. However, in circumstances where:
7.5.1 It is not practicable to carry out the work with the conductors dead, e.g. commissioning equipment or tracing a malfunction where covers or panels are removed from electrical equipment. A related situation is where an experimental rig is being built up and there is access to hazardous voltages at intermediate stages of construction;
7.5.2 A hazard might arise as a result of the conductor being made dead if the loss of power may put others at risk;
7.5.3 In all of the above cases the situation must be assessed by a competent person who must be satisfied of the need for live working and that the risk of injury has been reduced to an acceptable level.
7.6 Method of working
7.6.1 The first priority is to protect all persons who are not associated with the equipment or test. The aim shall be to prevent all such persons from having access to the dangerous voltages. This may be done by verbal instruction, locking the work area to outsiders, or, if any or all of these are not available, by prominent warning notices. The method(s) chosen will be determined by an assessment of the likely hazard.
7.6.2 The next important point is to consider the methods of protection of the engineer. All engineers shall be trained to understand the hazards of the voltages involved and to be aware of the location of the hazardous regions in the particular equipment in use.
7.6.3 On assessing any situation for possible hazards, the knowledge and experience of the engineers shall be taken into account, but must not be relied on as the sole or main means of securing safe conditions. It must be borne in mind that even the most experienced engineer may accidentally touch an exposed high voltage point because of a slip or fall or by being momentarily distracted. If the conditions are unfavourable such a momentary lapse could result in death or severe injury. 

7.6.4 Lay out of the working area is very important. If dangerous voltages are necessarily exposed the equipment or the bench on which it is supported shall be surrounded by a clear and unobstructed zone and shall be well clear of any adjacent benches or equipment. This will minimise the risk of anyone inadvertently falling and touching a live conductor.
7.7 Emergency arrangements

Having carried out the systematic risk assessment advocated in Methods of Working, a "worst case" situation should then be assumed, on which appropriate arrangements for use in an emergency can be based. Amongst others, the following must be considered:

· Sources of assistance in case of electric shock

· Adequate means of raising the alarm

· Access for the safety of First Aiders, fire fighters, police, ambulance crews

· Location of insulating footwear, gloves, tools etc.

· Evacuation routes

In areas with potentially high risks, persons shall only work with another person within sight and sound. 
All persons shall be aware of the emergency procedures and be able safely and quickly to isolate the electrical supply, summon help and start resuscitation treatment where necessary.
7.8 Repairs

During repairs protective covers may have to be removed thereby exposing live parts. In these circumstances the hazard to be avoided is that of making a circuit from the high voltage conductor to another or to earth via the human body, with risk of fatal injury.
This type of work shall not be carried out in remote areas away from other workers who could give assistance in an emergency.
Electrical systems may involve a mains transformer which reduces the voltages in the secondary to values less than 50 volts AC. In such a system the main risk will therefore be on the connections to the input to the primary. 
Equipment shall always be examined before use and further protection given to any exposed terminals in the circuit to minimise the risk. However, there will always be residual risk. 

The risk of a high voltage path to earth can be reduced by creating an earth-free area in which, as far as possible, all potential earth pathways are removed and an earth leakage protection device has been fitted or by using devices which will prevent the passage of earth fault current or limit the current to below 5mA. 

7.9 Residual Current Devices (RCD's) for Earth Leakage Protection
Residual Current Devices (previously ELCBs or RCB's) monitor the current in the live and neutral conductors and any imbalance will cause the device to trip. 

RCD's can be installed in an electrical circuit as a protective device which will rapidly disconnect the mains supply if a fault current is detected. The magnitude of the fault current allowed is pre-set and in circumstances where shock to persons is anticipated this should be between 10mA and 30mA and trip the supply within 30mS. This limits the energy which may be passed through the body. RCD's for protection against fire may have a pre-set sensitivity of up to 100mA. RCD's will not protect a person touching both live and neutral conductors. 

The IEE Regulations state that all installations outside the equi-potential zone, i.e. external/outdoor from the main installation should be protected by RCD's. 
The Regulations make it clear, however, that reliance on this form of protection is not acceptable as the sole or main means of protecting persons from electric shock. RCD's shall only be used as a useful backup to primary safeguards such as insulation, enclosure, low voltage etc. 

7.10 Repairs on clients sites
With fixed equipment it will be necessary to undertake repairs on the spot away from specially equipped testing facilities. Under these circumstances, engineers shall be especially aware of the potential risks and means of avoiding danger. 
Valuable protection can be given to persons carrying out electrical tests by providing them with a portable Residual Current Device connected by a short cable to a multiple way socket block.
All RCD's shall be tested frequently by means of the in-built "test button" and also tested for current and time limits. When selecting RCD's care should be taken to ensure that they are suitable for use with equipment which may produce a DC component on the supply, with the possibility of desensitising the RCD. 
7.11 Experimental equipment
All rigs and temporary wiring should be constructed so as to conform fully to recognised electrical safety standards with regard to the strength and capability of conductors, insulation, connections, earthing, over-current protection, switching, isolation, access and all other aspects having a bearing on the safety of persons and equipment. "Temporary" is all too often used as an excuse for unsafe constructional standards and inadequate safety precautions. 
Equipment shall be constructed, wired and maintained to the standard required for portable electrical equipment in general uses (see BS 2754). 

Safety standards shall not be relaxed because the equipment is undergoing development. The temptation to retain temporary arrangements once the experimental technique has been established shall be firmly resisted. At that point every effort shall be made to make the system as safe as possible. "Temporary" arrangements may by default last for long periods, sometimes after the constructor has left the premises, and this results in potential danger to future users. Similarly, a comprehensive circuit diagram shall always be made available and kept with the equipment. Details of modification to standard equipment shall also be fully documented. 
Protection against electric shock shall be incorporated as soon as possible. Prior to that stage, appropriate warning notices shall be displayed giving information and warning of temporary hazards.

7.12 Electric tools and Portable  electrical equipment

Electrical tools can be dangerous if they are damaged, poorly maintained or misused. Accidents occur most frequently when:

· The metalwork of the equipment becomes live because the earth wire comes out of its connection or the wiring is wrong;

· Covers on fuse boxes, sockets, plugs etc. are damaged or missing;

· Cables are damaged by mistreatment;

· Makeshift repairs fail.

The correct use of sound, properly maintained tools will reduce most of these risks. 
Double and all-insulated tools should be used wherever possible since these incorporate layers of protective insulation which prevent external metal parts from becoming live. 
If electrical tools or equipment are not double or all-insulated, metal parts must be correctly earthed.
Mains voltage (240V) tools should only be used in the Company’s premises. 
Other than under exceptional circumstances, the company only authorises the use of 110V equipment on clients sites 
Any equipment which is damaged must be taken out of use, marked ‘unserviceable’ and repaired by a competent person. 
Subcontractors are responsible for the provision, maintenance and checking of any equipment which they need to undertake their work.
7.12.1 Use of Portable electrical equipment 
When using electrical tools employees and subcontractors should:

1. Check that:

· an inspection/test sticker is affixed and is current;

· the plug is undamaged;

· the outer sheath of the cable is secured at the point it enters the plug;

· the outer casing of the equipment is not damaged or there are no loose or missing screws;

· there is no damage to the cable;

· the equipment has not been subjected to unsuitable conditions (i.e. it is wet);

· there is not any evidence of overheating;

2. Ensure that equipment cable is unwound to prevent overheating;
3. Only use the equipment for the purpose for which it was intended and in the environment for which it was designed and constructed;
4. Report all damaged equipment to the person responsible for maintenance of the tool; 

5. Never overreach the capacity of the equipment; 

6. Never make any makeshift repairs to equipment.
7.12.2 Testing and Inspection of Portable electrical equipment
The Company will undertake regular inspection and testing of all electrical tools and portable electrical equipment used on its sites, whether or not the equipment belongs to the Company. 
All new equipment will be formally visually inspected and tested before being put into use. 
Inspections will be undertaken by appropriately trained personnel who have been authorised by the company and recorded in the person’s personnel file. 
The following frequency of testing will be applied:

1. Site tools and powered hand tools: 12 monthly;

2. Cleaning, catering and washroom equipment: 12 monthly;

3. Other portable electrical equipment: Annually.

Details of the inspection and testing requirements of individual items of equipment will be held in the Equipment Register together with the results of the inspections undertaken. The PAT test equipment will be maintained by the company.

Inspection and testing will be undertaken in line with the IEE Code of Practice for In-Service Inspection and Testing of Electrical Equipment and in accordance  with the schedule held in the Equipment Register and will broadly comprise two parts:

1. Part A: Visual inspection of the fuse, plug, cable & connectors and appliance;

2. Part B: Insulation and earth bond test of the appliance using the PAT test equipment.

An inspection record should be affixed to each item of inspected equipment (and any detachable cables/connectors). Equipment which fails the inspection will be marked accordingly and immediately removed from service and passed to the Manager for further action.
Please refer to the company Code of Practice for details of the inspection and testing procedure
8. REVIEW
In the event of changes in legislation or European standards associated with electrical installations,  and equipment, the company will review its procedures and work methods to maintain compliance with best practice.

Training requirements will also be reviewed to take account of continuous improvement in standards of electrical safety. 
9. RECORDS
The following records will be kept until the work equipment is disposed of:

· Electrical installation drawings
· Electrical equipment register including testing and inspection records

· Details of all training provided to maintain competence of employees when undertaking electrical work
10. APPENDICES
None
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