
DEPARTMENT SAFETY STATEMENT

DOCUMENT NO.2: Requirements for the Control of Hazards and Risks

SECTION 18.10.0
-

Electrical Safety
Rev.2


* INTERPRETATION - "Department" means College/School/Department/Centre/Unit as relevant. 

18.10.1
GENERAL
The Electricity Regulations pertain wherever electricity is used, to protect persons from injury or death. They, therefore, apply directly to the University and to ALL departments and activities under its control.  These Regulations obviously have much wider application in the Science, Electrical, Engineering departments and the Buildings Office.   Every Head of Department will have to assess the impact of this legislation in each area under his/her control and assess the risks to staff, students and others where electrical equipment is used.  

Every Head of Department will have to assess the impact of the Regulations in each area under his/her control and assess the risks to personnel and property where electrical equipment is used.  

The risks inherent in electrical installations are potentially fatal.  Defective plugs, sockets and leads cause more electrical accidents than the appliances themselves.

18.10.2
HAZARDS OF ELECTRICITY
The main hazards associated with electricity are:

· Electric shock, the consequences of which are related to magnitude and duration of current passed through the body and the actual physical path taken by the current.

· Burns that can occur externally or internally caused by the passage of current through the skin from short circuits or electric arcing.

· Fire and explosions caused by sparks, arcs, short circuits, overloading and old wiring or working in hazardous atmospheres.

· Radiation exposure due to the production of ionising and non-ionising electromagnetic radiation from particular electrical process.

18.10.3
RISKS

The risks associated with the aforementioned hazards are to be assessed by the Department (using the appropriate technical input where necessary).  These assessments shall be carried out using:

(i) Check lists provided (where applicable) and

(ii) Departmental Hazard Identification/Risk Assessment Work Sheets contained in Document No.3 i.e. Departmental Hazard Risk Assessment (D.H.R.A.).

18.10.4
ARRANGEMENTS AND CONTROLS REQUIRED
These hazards and risks will be minimised by the following arrangements and controls:

18.10.4.1 ALL AREAS

· A competent person should inspect all new equipment, or even locally made apparatus, before being put into service. This would also apply to plugs, cables and fuses etc.
· The provision of sufficient socket outlets and avoidance/minimisation of the use of adapters.  Overloaded sockets can lead to fire hazards

· The visual inspection by the occupier of cables and plugs to electrical appliances in the office at regular intervals.

· Ensure that the grounding system is adequate and tested periodically. Consider the use of residual current circuit beakers
· The prompt reporting of fault signs such as faulty switching or intermittent stopping.  This may indicate an internal fault such as a loose wire and could cause external metal work to become alive.

· The switching off of equipment before unplugging and at end of working day.

· The testing of residual current devices (RCDs) monthly by a competent person

· The prompt reporting of faults to the Buildings Office and the prompt repair of such faults by the Buildings Office.

· Ensure plugs, adapters, cables and fuses are appropriate to the loads being used (plugs and fuses should bear the ASTA stamp)

· All electrical installations and apparatus should conform to ETCI Electrical Safety Regulations. A trained electrician should carry out the installation, testing, maintenance and repair of all electrical equipment.

· Make sure all electrical apparatus is properly earthed and where possible, use residual current devices (RCD's)

· Ensure personnel are familiar with electrical fire fighting techniques.  Always switch off the power, if possible, and use, if required, a carbon dioxide (BLACK) or dry powder type extinguisher.  DO NOT USE WATER OR FOAM.

18.10.4.1 ALL AREAS (contd.)

· Ensure direct contact is prevented from electrical apparatus by insulation, enclosure or placing the live parts in such a position they cannot be touched.

· Provision of isolation means to disconnect cables or apparatus from source of supply

· Ensure portable electrical equipment is used and maintained as per makers instructions (see Section 18.32.0).
· Protection from electric shock may be prevented by special safety measures such as:

a) using lower voltage supply

b) insulate and /or enclose live components 

c) ensuring all capacitors are discharged (see below)

d) preventing parts from becoming live by:
e) grounding and automatic disconnection
f) double insulation
g) Separating the supply from mains and earth.
h) the use of appropriate PPE
18.10.4.2
LABORATORIES, WORKSHOPS ETC.

· Special training and written operating and safety procedures should be in place for all personnel before commencing work in laboratories and electrical workshops
· In laboratories, where the use of experimental electrical equipment or where high voltage or high current supplies (Low Source Impedance) is used, very specialised safety procedures and training is required. 
· Establish Risk Assessments and safe-working procedures for electrical equipment used for experimental work in electronic or electrical engineering workshops; to protect undergraduates and postgraduates.

· Make sure everyone knows where the mains isolator switch for the laboratory is situated and that it is easily identifiable

· In light current laboratories, electronic or electrical engineering workshops, great care must be taken to ensure isolated supplies and safe operating conditions
· All high voltage equipment and high frequency electrical generators, Cathode Ray tubes, X-ray machines must be suitably safeguarded by suitably interlocked screens and guards. Access is restricted to authorised personnel only. Hazardous electricity signs must also be in posted in prominent locations.

· Ensuring that the selection of electrical fittings, equipment or appliances is appropriate to the workshop or laboratory e.g. all socket outlets are fitted with an earth leakage circuit breaker. Also that the benches and floor of these electric workshops are covered with an insulating material.

· Establish routine inspection and maintenance programme, using safe systems of work, such as ELCB tagging and lock out procedures i.e. lock off all electrical energy in the zero energy state and dissipate any stored mechanical energy and electrical capacitance before undertaking any repair/work.

· Ensure electrical equipment and switchgear is intrinsically safe where required in hazardous explosive/flammable environments.
· Keep all covers to electrical fuse-boards and switchgear/switchrooms securely locked at all times.

· Do not use electrical equipment or turn on lights/sockets that have been penetrated by water/rain.  (Seek an electrician and have the source of moisture ingress solved).

18.10.4.2.1  Wet or Moist Areas - where water or aqueous solutions can enter electrical equipment. Work areas, which require special attention for electrical safety would include Cold-rooms, Hot-rooms, Greenhouses, Food Halls, Wet Labs, Solvent Stores, Animal Houses, outdoor lights/fittings and outdoor work. The danger of electric shock or short circuit is always present where there are damp, corrosive environments and non insulated structures and floors. Equally cold rooms or refrigerated areas have very dry atmospheres, which could result in equipment liable to condensation when they are taken out and used.  Electrical cabling/apparatus for all such environments must be carefully selected and cognisance taken of the severity of the likely conditions/weather and whether water will be sprayed under pressure in the immediate vicinity.  Electrical cabling/apparatus for wet environs shall be designed to prevent the ingress of water/moisture and shall be selected and installed by a competent electrician.  110-volt portable electrical tools/equipment shall be used for outdoor work.
18.10.4.2.2  Flammable or Explosive Atmospheres - Where there is a risk that flammable vapours or dust can be ignited, very special safety precautions must be taken where electricity is present (e.g. hazardous atmospheres may exist where flammable gases/substances are used and even stored).  Fires and explosions may also be caused by sparking or arcing at switches, plugs or push button contacts, relays or even batteries. The energy of a spark or arc can ignite flammable vapours, gases or even dusts. The breakage of an electric light bulb which briefly exposes a red hot filament or the heat energy of a light bulb or electric motor have been a source of fire and/or explosion in/near flammable atmospheres.  Flammable vapours can also penetrate light fittings that are not vapour proof.  Electrical apparatus for potentially explosive or flammable atmospheres shall be designed and installed in accordance with BS EN5501.  (A particular example is electrical light fittings where Hydrogen gas is used in laboratories).
18.10.4.2.3 Harsh Environs/Work Areas - Where there is a risk of cables or equipment being exposed to harsh conditions that may result in severe mechanical wear and tear, the danger of electric shock or short circuit is always present.
· It is essential that all persons, particularly supervisors in high-risk areas be trained in CPR techniques, with regard to electric shock.  (See Document No.1 Section 9.0 First Aid)
Guidelines for Emergency First Aid for electric shock: 

Do not touch a person suffering from electric shock unless you are certain that the current has been turned off.

1) Switch off the electricity supplies or pull the plug from the socket. 

2) Call on, send someone for medical assistance.

3) Avoid direct contact with the victim when dragging them away from the supply by using suitable non-conductive material e.g. wood, plastic, rubber or dry clothing. 

4) if breathing ceases it is essential to make immediate effort to re-start breathing.  Apply CPR until the victim is breathing normally.

18.10.4.3
Health and Safety Authority Guidance on the Electricity Regulations 1993.

The following is extracted from published HSA guidance.  This should be adhered in all situations:-

“It may be inappropriate to apply some or all of the detailed requirements of Part VIII of the Regulations to electrical equipment or installations used exclusively for testing or research purposes.  For example, fault loop impedance tests can only be carried out when the installation is live, but in such cases adequate precautions should be taken to prevent danger.

The same applies to medical electrical equipment as described in the ETCI “National Rules for Electrical Installation in Medically used Rooms” ET106 but adequate precautions must be taken to prevent danger.  For example, medical electrical equipment is used for cardiac type procedures.

Guidance on what constitutes safe practice and adequate precautions as regards medical electrical equipment is contained in the ETCI publication ET101/191 (Second Edition).

SUITABILITY OF ELECTRICAL EQUIPMENT AND INSTALLATIONS

All electrical equipment and electrical installations shall at all times be:

(a) constructed,

(b) installed,

(c) maintained,

(d) protected, and

(e) used

So as to prevent danger.

CONSTRUCTION

The safety of electrical equipment and installations depends on:

· The design and selection and construction of equipment appropriate to the work environment in which it is to be used; and

· Proper co-ordination between individual items of equipment in an installation;

CONSTRUCTION (Cont.)

Consideration must be given to such factors as accessibility, the type of wiring system to be used, (e.g. busbar trunking, cable ducting), possible harmful heating effects, the effects of vibration, the presence of water or dust etc.  Materials used must be appropriate and ratings and capacities of all component parts must be adequate.  The manner in which commissioning, testing and subsequent maintenance or other work may need to be carried out should be assessed at the design stage.

Duties in respect of the design, manufacture and provision of plant and machinery is specified in the relevant legislation.  Further information relating to is contained in Part 5 of ETCI “National Rules for Electrical Installations”, ET101/1991 (Second Edition).

MAINTENANCE

Regular maintenance should be carried out to ensure safety of electrical equipment or installations.  Regulation 46(1) deals specifically with the safe carrying out of maintenance activity.  The nature and frequency of maintenance should be adequate to prevent danger.  Regular inspection of equipment should be part of any preventive maintenance programme.  Maintenance records, including the results of tests carried out during the working life of an electrical installation will enable employers to monitor the effectiveness of maintenance procedures and policies.

PROTECTION

Protection may be achieved by insulation alone (see Regulation 39), but further physical protection may be necessary to ensure the continuing integrity of basic insulation e.g. conduits, trunking or armouring or tough external sheathing on cables.  (See Chapter 52, ETCI National Rules for Electrical Installations, ET 101/1991).  See Regulations 39, 40, 43 and 50 for electric shock, overcurrent, and earth fault protection.

Additional protection measures may be required in confined or restrictive conductive locations.  (See Section 706 ETCI National Rules for Electrical Installations ET101/1991 Section 706).

USE

Electrical equipment and installations must not be missed by users be they employers, self-employed persons or employees.  The competence of persons using electrical equipment is dealt with under Regulation 48.  There is a particular onus on an employer to ensure employees are supervised and trained to use electrical equipment in a safe way, for example, equipment designed for use in a dry environment should not be used in wet conditions.

ADVERSE OR HAZARDOUS ENVIRONMENTS

Electrical equipment which may at any time be exposed to adverse or hazardous environments, including in particular:

(a) mechanical damage;

(b) the effects of the weather, natural hazards, temperature or pressure;

(c) the effects of wet, dirty, dusty or corrosive conditions, or

(d) any flammable or explosive substance or atmosphere,

shall be constructed and installed or so protected as to prevent danger arising from such exposure.

Electrical equipment must be suitable for the environment and conditions to which it will be exposed such as the following:

· mechanical damage, particularly from fork lift trucks and other forms of mobile equipment;

· the effects of the weather, which in this country principally arise from rain and wind; natural hazards would include ingress of rodents and trees growing close to overhead lines;

· dirt, dust and corrosive substances which are harmful to electrical equipment;

· Flammable solvents and carbonaceous dusts which are harmful to electrical equipment.

The construction of electrical equipment for use in explosive atmospheres should either exclude from any part of the equipment those substances which may be a source of ignition (e.g. by suitable enclosure), or should ensure that the equipment operates at sufficiently low temperature and energy levels as not to be a source of ignition under likely conditions of use and fault.  The current European Communities (Electrical Equipment for use in Explosive Atmospheres) regulations must be complied with.

ADVERSE OR HAZARDOUS ENVIRONMENTS (Cont.) 

The maintenance and repair of explosion protected equipment is a specialised field of work and should be undertaken only by those who have the necessary training and expertise.

Much electrical equipment generates heat or produces sparks and this equipment should not be placed where either the heat emitted or the occurrence of sparking is likely to lead to the ignition of any substance.

CLASSIFICATION SYSTEM OF INGRESS PROTECTION (IP RATING)

When choosing electrical equipment for adverse environments, regard should be had to the Index of Protection (IP) rating system (see IEC Publication No.529), which classifies the degree of protection provided by enclosures against the ingress of solid objects and moisture, and the protection afforded against contact with any live parts within the enclosure for all types of electrical equipment.

Table 1, below, indicates the degree of protection against contact by persons with parts inside the enclosure as well the degree of protection against ingress of solid foreign bodies.  Table 2, indicates the degree of protection against ingress of moisture.

TABLE 1

PROTECTION AGAINST SOLID BODIES

	IP
	DESCRIPTION

	0
	No Protection

	1
	Protected against solid bodies large than 50mm (e.g. accident contact with the hand).

	2
	Protected against solid bodies larger than 12mm (e.g. finger of the hand)

	3
	Protected against solid bodies larger than 2.5mm (e.g. tools, wire)

	4
	Protected against solid bodies larger than 1mm (line tools and small wires)

	5
	Protected against dust (no harmful deposit)

	6
	Completely protected against dust.


TABLE 2

PROTECTION AGAINST LIQUIDS

	IP
	SYMBOL
	DESCRIPTION

	0.
	
	No Protection

	1.
	
	Protected against vertically-falling drops of water (condensation)

	2.
	
	Protected against drops of water falling at up to 150 from the vertical

	3.
	
	Protected against drops of rain water at up to 600 from the vertical

	4.
	
	Protected against projections of water from all directions

	5.
	
	Protection against jets of water from all directions

	6.
	
	Protected against jets of water of similar force to heavy seas

	7.
	
	Protected against the effects of immersion

	8.
	
	Protected against prolonged effects of immersion under pressure


IDENTIFICATION AND MARKING

All electrical equipment shall be suitably identified where necessary to prevent danger.

The identification, by way of labelling or otherwise, of electrical equipment in order to prevent danger arising from  confusion, mistaken identity or otherwise.  (Identification might indicate the purpose of switch gear or control gear).

PROTECTION AGAINST ELECTRIC SHOCK IN NORMAL CONDITIONS

All live parts, which may cause danger, shall either:

(a) be suitably covered with insulating material and so protected as to prevent danger; or

(b) have such precautions taken in respect of them (including, where appropriate, their being suitably placed) as will prevent danger.

PROTECTION AGAINST ELECTRIC SHOCK IN NORMAL CONDITIONS (Cont.)

Protection against electric shock in normal conditions (protection against direct contact) can be provided by insulation of live parts.  Insulation is in the majority of cases, the primary and necessary safeguard to prevent danger from electric shock, either between live conductors or between a live conductor and earth.  It will also prevent danger from fire and explosion arising from contact of conductors either with each other or with earth.  Energy from low levels of voltage (and levels insufficient to create a shock risk) can ignite a flammable atmosphere.  The quality and effectiveness of insulation, therefore, needs to be appropriate for the voltages applied to the conductors and the conditions of use.

The insulation should be protected as necessary, so that danger may be prevented.  The protection most required is to prevent mechanical damage to the insulation but protection against the effects of exposure to adverse or hazardous environments detailed under Regulation 37 is also necessary.  Examples of such protection are the use of steel trunking and conduits or the use of steel wire armoured cables.

PROTECTION AGAINST ELECTRIC SHOCK IN FAULT CONDITIONS

Precautions shall be taken, either by earthing and automatic disconnection of the supply of electricity or other suitable means, to prevent danger arising where any exposed conductive part may become live.

Precautions have to be taken to prevent electric shock where conductive parts, such as outer metallic casings which can be touched, can become live under fault conditions (protection against indirect contact).

These precautions include:

· Earthing and automatic disconnection of supply

· Double insulation;

· Connection to a common voltage reference point;

· Equipotential bonding;

· Use of safe voltages;

· Non-conducting locations;

· Current/energy limitations;

· Electrical separation (isolated circuits);

· Use of residual current devices.

PORTABLE EQUIPMENT

(1) A circuit supplying portable equipment or a socket outlet intended to supply such portable equipment and in which alternating current at a voltage exceeding 125 volts and not exceeding 1,000 volts is used, shall be protected by one or more residual current devices have a drilling current not exceeding 30 milliamperes.

Portable equipment supplied at a voltage exceeding 125 V a.c. and not exceeding 1000 V a.c. will be protected by a residual current device (RCD), also known as an earth leakage circuit breaker (ELCB).  Many accidents have been caused by the metal casing of portable or transportable equipment becoming live or the equipment cable being damaged by wear and tear etc.  Danger is reduced by the use of an RCD designed to operate at leakage currents not exceeding 30mA.  The effectiveness of an RCD must be tested by regular, at least monthly, operation of the test trip button.  RCDs should be permanently installed.  Sufficient sockets at convenient points must be provided for portable equipment in order to minimise the use of long lengths of cable and extension leads.

(2) Portable equipment (other than portable transformers and portable generators) supplied at a voltage exceeding 125 volts alternating current shall not be used in building operations, works of engineering construction or in damp or confined locations unless its rating exceeds 2 kilovolt amperes.

Reduced low voltage supply (not exceeding 125 V a.c.) is required for portable equipment used in areas with increased risks of dangerous shock currents.  These include temporary work locations such as building sites and works of engineering construction, locations where water is a normal part of the environment or in confined or restrictive conductive locations.  It does not apply to portable handlamps [see Regulation 41(3)] or to portable transformers or to generators.  Portable transformers supplied at a voltage exceeding 125 V a.c. come within the application of Regulation 41(1) and a maximum cable length of 2 metres should be used on the high voltage or supply side.  Where an extension lead is required, this should be used on the low voltage or secondary side of the transformer and it should be suitable for the environment in which it is used [see Regulation 37].  The requirements for portable generators are set out in Parts 3.7 and 3.7(a) of ETCI supplementary requirements.  (See Page 199).

PORTABLE EQUIPMENT (Cont.) 

(3) Portable handlamps supplied at a voltage exceeding 25 volts alternating current or 50 volts direct current shall not be used in building operations, works of engineering construction, damp or confined locations.

Portable handlamps that is, electric lamps for inspection purposes and suitable for carrying in the hand, used in locations such as damp conditions must be supplied at a voltage not exceeding 25 V a.c. or 50 V d.c.  (Handlamps bulbs are particularly prone to breakage with consequent exposure of live elements).

(4) Where a transformer is used to supply electricity to – 

(a) portable equipment at a voltage not exceeding 125 volts alternating current, or

(b) a portable handlamp at a voltage not exceeding 25 volts alternating current and in accordance with paragraph (3)

it shall be of a double wound type and the centre point of the lower voltage or secondary winding shall be connected to earth.
Transformers supplying electricity at reduce low voltage or reduced extra low voltage should be separately wound and have centre tap earthing on the low voltage side.  (Where portable equipment is supplied at a nominal 110 volts a.c., the centre tapping of the transformer secondary to earth will ensure that the maximum possible shock voltage to earth is approximately 55 volts and this will greatly reduce the level of shock and possibility of electrocution).  Double pole switches and fusing in both (live) poles of the supply should be provided where supply is from a centre tap to earth source.

CONNECTIONS

Every electrical joint and connection shall be of adequate construction as regards conductance, insulation, mechanical strength and protection so as to prevent danger.

All connections in circuit and protective conductors, including connections to terminals, plugs and sockets and any other means of joining or connecting conductors, must be adequate for the purposes for which they are used.  This applies equally to temporary and permanent connections.  The insulation and conductance of the connections must be suitable, having regard to the conditions of use, including likely fault conditions.

The mechanical protection and strength must be such as to ensure the integrity of the insulation and conductance under all conditions of use including likely fault conditions.  Joints and connections in protective conductors must be of sufficient strength and conductance to allow for the passage of fault currents.

PLUGS AND SOCKETS

Plugs and sockets selected for use must be those manufactured to current best standards and must be appropriate and adequate for the use for which they are intended.  Socket outlets will be so installed that they will not be subject to undue mechanical stress or damage in normal service and that a plug can be easily inserted and withdrawn without damage to the flexible lead.

PLUGS AND SOCKETS (Cont.) 

Domestic type plugs and sockets, for example made to BS 1363/IS401 may be appropriate for use in residential or commercial installations.  However, plugs and sockets manufactured to IEC309 or B.S. 4343 standards must be used in workshop or outdoor locations and in farm installations, etc.  [These are more robust and have keyway and colour coding which unless misused, prevent the possibility of lower voltage (e.g. 110 volts) equipment being plugged into a higher voltage (e.g. 220 volts) socket].

OVERCURRENT PROTECTION

Effective means suitably located shall be provided to protect all electrical equipment and installations from overcurrent so as to prevent danger.

Live conductors must be protected by one or more devices which automatically disconnect the supply of electricity in the event of overcurrent where such overcurrent is of a magnitude or duration which could give rise to danger or could damage the electrical equipment or installation.  Destructive arcing and heating should be minimised.  (Protection against overcurrent consists of protection against overload and protection against short circuit currents, and may be provided by fuses, circuit breakers or other protective devices).

OVERCURRENT PROTECTION (Cont.) 

In selecting the means of overcurrent protection, the following factors must be considered:

· the nature of the circuits and the type of equipment or installation to be protected;

· the maximum potential short circuit (fault) current with which the protective device may have to cope;

· the nature of the environment; and whether they system is earthed or not.  (Guidance on overcurrent protection is outlined in Chapter 43 of the ETCI Rules ET101/1991).

SWITCHING AND ISOLATION

(1) Subject to paragraph (4), where necessary to prevent danger, suitable means (including where appropriate, methods of identifying circuits) shall be available for –

(a) switching off the supply of electricity to any electrical equipment; and

(b) the isolation of any electrical equipment.

Suitable means must be available for switching off supply of electricity to any item of electrical equipment in order to prevent danger.  (Switching can be for example by direct manual operation or by indirect operation via ‘stop’ buttons in the control circuits of contactors or circuit breakers).

Whereas (a) requires means to be provided whereby the supply of electrical energy can be switched off, (b) requires that there will be available suitable means of ensuring that the supply will remain switched off and that inadvertent reconnection be prevented as necessary.  This is isolation.  This provision, together with safe working practices, will enable work to be carried out on or near electrical equipment which is dead without risk of it becoming live during the course of that work.

(2) Every switch, circuit breaker or other control device provided under paragraph (1) shall, where necessary to prevent danger, be 

(a) clearly marked to indicated the “ON” and “OFF” positions, unless these are otherwise self-evident, and

(b) readily accessible for authorised persons and in a suitable adequately lit location.

Switches and circuit breakers must where necessary to prevent danger - 

· clearly indicate whether the circuits they control are switched “ON” or “OFF”; and

· be readily accessible for their operation by authorised persons.

They must be suitably located to ensure safe operation of each switch and circuit breaker and lighting must be adequate to ensure correct identification of each and its ON/OFF status.

(Suitability of location would depend on the nature of the risks, the availability of persons authorised to operate the means of switching or isolation and the speed at which an operation may be necessary to prevent danger.  Access to switches etc. must be kept free from obstruction).

(3) Adequate precautions shall be taken to prevent the operation of any switch while carrying current where that switch is not capable of safely interrupting normal load current.

(Danger can arise if an attempt is made to interrupt current by operating a switching device which is not capable of safely interrupting normal load current.  Danger may arise from continued arcing in the switch after operation, from heat generated, from disintegration of insulation and from fire or explosion).

Precautions such as interlocking non-load break switches with switches or circuit breakers which are capable of interrupting load current or by the provision of formal systems of work which are so planed, organised, performed and maintained as to prevent danger, must be utilised by the Buildings and Estates Office/Dept. staff.

PRECAUTION FOR WORK ON EQUIPMENT MADE DEAD

Adequate precautions shall be taken to prevent danger arising from:

(a) electrical equipment which has been made dead becoming live while work is carried out on or near that equipment; and

(b) any electrical equipment inadvertently becoming live.

Where electrical equipment has been made dead to facilitate maintenance or other work, either electrical or non-electrical, to be carried out safely, adequate precautions must be taken to prevent the equipment becoming live if this will give rise to danger.  (Means for isolating electrical equipment provided in accordance with Regulation 44(1)(b) will facilitate compliance.  An isolator – locking device must be used).  Where work is to be done on or near conductors which have been isolated, the conductors should be proved dead, for example by a suitable monitoring device at the work location before work commences.  Where necessary, suitable means shall be provided for the discharge of stored electrical energy.

Adequate precautions must be taken to prevent danger arising where electrical equipment inadvertently becomes live.  Labelling or marking will help prevent inadvertent connection.  Danger may also arise from the mechanical movement of electrically driven equipment where a loss of electricity supply has caused plant or machinery to come to a halt and where subsequent restoration of supply automatically sets it in motion again.  Under-voltage protective devices can be used to prevent such occurrences and also to prevent danger arising from voltage drops.  Guidance on “protection against under-voltage” is contained in Chapter 45 and in Section 535 of the ETCI National Rules for electrical Installations ET101/1991.”

18.10.5
ARRANGEMENTS AND CONTROLS
The details of the Arrangements and Controls in place and those required in the short, medium and long term, shall be set out by the Department in the forms provided in Document No.4 i.e. Departmental Safety Action Plan (D.S.A.P.).  These Arrangements and Controls shall be reviewed and updated on a yearly basis.

18.10.6
RESPONSIBILITIES
The following personnel are responsible in the Department/Lab/Area for ensuring the implementation and ongoing compliance with the aforementioned arrangements and controls.

	AREA/LOCATION
	PERSON RESPONSIBLE

	1.
	

	2.
	

	3.
	

	4.
	

	5.
	

	6.
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