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Electricity at Work policy and Code of Practice – revision

The Electricity at Work policy and Code of Practice was last reviewed and approved by the HSEC in February 2009.  At the last meeting of the Committee on 16 February 2011, a member asked if there were any University guidelines about Portable Appliance Testing (PAT), for IT equipment and whether it was considered appropriate to use an external service provider, bearing in mind the potential costs. It was reported that the existing policy and code of practice stated that it was the responsibility of Departments to risk assess electrical safety requirements and determine how frequently PAT was undertaken. It was requested that the Deputy HSEM should consider this and further develop the guidelines.

Guidance was issued to the Department in question, in respect of two issues. Firstly, with respect to the availability of an external electrical contractor who, through Facilities Management, could undertake the PAT, and, secondly, on the frequency of PAT for portable appliances, including IT equipment. After benchmarking against other Departments, it was found that practices varied as to whether testing was delivered internally or externally, and, in respect of the frequency of testing. It was found that frequencies were based on risk assessments, but the periods varied. It was felt that the guidance given on PAT in the policy and code of practice should be reviewed It was decided to include a requirement for PAT to default to every 12 months, unless Departments own electrical risk assessments indicated otherwise.
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1
University Policy
Loughborough University recognises its duties under the Health and Safety at Work etc Act 1974 (“the Act”), and the Electricity at Work Regulations 1989, (“the Regulations”) to provide a safe and healthy working environment by ensuring that precautions are taken against the risk of death or personal injury from the use of electricity in work activities.  Furthermore, the University will ensure that electrical systems are constructed and maintained so as to prevent danger, and the use and maintenance of an electrical system, and work near a system, shall not give rise to danger. To this end a Code of Practice (CoP) incorporating Part One: “Electrical safety”, and Part Two: “Electrical equipment test and inspection”, constitute part of this policy. They are intended to assist duty holders in meeting the requirements of the Regulations.
1.1 Scope of the policy

This policy and CoP applies to all electrical systems and equipment except the University high voltage distribution ring main.  All duties under the Regulations apply to the protection of employees. For the purposes of this policy students shall be afforded the same level of protection under the Regulations as members of staff. The Regulations impose responsibilities on the University, its employees and students, requiring them to conform with this policy and thereby the Regulations, in every respect. 

Other individuals e.g. visitors and contractors are also protected by this policy insofar as the Regulations are applicable.

The arrangements necessary to fulfil the requirements of this policy are set out in Section 3 (Duty Holders) of this document and in Appendix C - Guidance on completing an electricity at work risk assessment. 

2
Key legislative requirements 

2.1
The Health and Safety at Work etc Act 1974

Under the Act, the employer has general duties to ensure the health, safety and welfare of his employees at work. Employers also have duties to persons other than their employees who may be affected by their undertaking. Furthermore, employees have duties to their employer and others whilst at work.
2.2 
 The Management of Health and Safety at Work Regulations 1999

These regulations require employers to make a suitable and sufficient assessment of the risk to the health and safety both of their employees, and of other persons arising out of or in connection with, the conduct of their undertaking. Guidance on completing an electricity at work risk assessment can be found in Appendix C. Risk assessors may use a generic risk assessment form as no model electricity risk assessment form exists.
2.3
The Electricity at Work Regulations 1989

These Regulations (SI 1989 No 635) were made under the Act and came into force on 1 April 1990. The purpose of the Regulations is to require precautions to be taken against the risk of death or personal injury from electricity in work activities. The Regulations impose duties on persons, referred to in the Regulations as “duty holders,” in respect of systems, electrical equipment and conductors. The main duties of the Regulations are listed in Table 1.
The HSE has published a book which sets out the Regulations and gives guidance on them. It is entitled; “Memorandum of Guidance on the Electricity at Work Regulations 1989 – Guidance on Regulations” (HSR 25) (ISBN 978 0 7176 6228 9).

Table 1

	Regulation 


	Duty
	Comment

	4
	Systems, work activities and protective equipment
	Systems shall be constructed and maintained so as to prevent danger
Work on or near a system shall not give rise to danger Equipment provided for the protection of people at work shall be suitable and properly used 

	5
	Strength and capability of electrical equipment
	The strength and capability of electrical equipment shall not be exceeded whilst in use

	6
	Adverse or hazardous environments
	Electrical equipment exposed to damage, adverse conditions, effects or substances must be constructed so as to prevent danger

	7
	Insulation, protection and placing of conductors
	All conductors which give rise to danger shall either be suitably insulated or have precautions taken in respect of them so as to prevent danger

	8
	Earthing or other suitable precautions
	Precautions shall be taken either by earthing or other means to prevent danger when a conductor becomes charged as a result of a fault or when the system is in use 

	9

	Integrity of referenced conductors
	The object is to prevent referenced circuit conductors from reaching significantly different potentials thereby giving rise to possible danger

	10
	Connections
	In order to prevent danger every joint and connection shall be suitable for use

	11
	Means for protecting from excess of current
	Efficient means suitably located, shall be provided to protect all of the system so as to prevent danger

	12
	Means for cutting off the supply and for isolation
	In order to prevent danger, suitable means shall be available for cutting and isolating electrical equipment from the electricity supply

	13
	Precautions for work on equipment made dead
	Precautions  shall be taken to ensure equipment is made dead, so work can be done on it or near it, can not become electrically charged 

	14
	Work on or near live conductors
	Work on live conductors can only be permitted if the equipment can not be made dead , it is reasonable for the work/test to be done whilst it is live, and, suitable precautions to prevent injury are taken

	15
	Working space, access and lighting
	When working at electrical equipment, adequate space, access and lighting shall be provided 

	16
	Persons to be competent to prevent danger and injury
	When carrying out work which  requires technical knowledge or experience to prevent danger or injury, that person must possess that knowledge and experience or must be appropriately supervised 


2.4
The Institute of Electrical Engineers (IEE) Wiring Regulations

The IEE Wiring Regulations are non statutory regulations and have the status of a British Standard; (“Requirements for electrical installations IEE Wiring Regulations seventeenth edition” - BS 7671: 2008). They relate to the design, selection, erection, inspection and testing of electrical installations, whether permanent or temporary, in or about buildings, including construction sites. Compliance with the IEE Wiring Regulations, is likely to achieve compliance with the relevant aspects of the Electricity at Work Regulations 1989.

2.5
The Building Regulations 2000

Part P of the Building Regulations 2000, entitled; “Electrical safety”, applies to electrical installations that are intended to operate at low or extra low voltage in buildings or parts of buildings comprising dwelling houses and flats, dwellings and business premises with a shared supply, common areas in blocks of flats, such as corridors and staircases and shared amenities of blocks of flats such as laundries and kitchens. They apply to fixed electrical installations which are not controlled by the Electricity at Work Regulations 1989.
3.
Duty Holders
3.1
Health, Safety and Environment office (HS & E)
The H S & E office shall:

a) Produce, and, so often as is necessary, revise the University’s Electricity at Work Policy and CoP.

b) Monitor compliance with the Policy and CoP. 

c) On request, provide information and guidance to staff on electrical safety.

d) Support Heads of Departments in their duty to provide sufficient resources and suitable training to enable staff to comply with this policy.

3.2
Facilities Management 

Facilities Management (FM) shall: 

a)
Identify and compile a register of items of electrical plant and equipment that has been installed following an electrical risk assessment whenever this apparatus forms part of the University estate. 

b)
Ensure that items on the register are thoroughly inspected and tested at a 
frequency not less than that stipulated in the attached CoP.

c)
Report the results of the inspection/testing to Departmental Safety Officers, (DSO’s),  and instigate remedial action where required

d)
Support University departments by providing technical advice on plant, equipment or engineering controls that is or shall be provided, following an electricity at work risk assessment. 

e)
Keep records of testing for at least 5 years


Free standing equipment is unlikely to be classified as FM property and 
individual departments shall be responsible for arranging suitable inspection 
and testing regimes where appropriate. 

3.3
Heads of Department 

Heads of Department (HoD’s) shall:

a)
Appoint one or more competent persons to; 

· Co-ordinate the registration of new and existing electrical items

· Ensure that risk assessments of electrical hazards are undertaken, recorded and control measures put in place and monitored for effectiveness

· Ensure that the inspection and/or testing of new and existing portable electrical equipment takes place. 

· Be responsible for ensuring that the system is recorded and the whole operation monitored.

b)
Ensure that systems are in place to control the purchasing or introduction into the department of electrical equipment. A register shall be kept within the department for this purpose.

c)
Ensure that systems are in place to comply with this policy.

d)
Ensure that adequate resources are made available to implement this policy. In particular Heads of Department shall: 

· allocate sufficient resources to install and maintain effective control measures in accordance with statutory requirements

· provide training for staff to comply with this policy.

e)
Seek confirmation from departmental staff that arrangements are still effective.  This duty shall be discharged by submitting  an annual report to the University’s Health, Safety and Environment Committee, (HSEC), when requested to do so by the Health, Safety and Environment Office. 

3.4
Departmental Safety Officers 

DSO’s shall:

a)
Monitor the effectiveness of any control measures and make 
recommendations to the HoD as necessary. In particular, DSOs are expected 
to:

· monitor that any electrical equipment introduced into the department is done so in accordance with departmental policies and that the departmental register of portable electrical equipment is maintained

· periodically inspect risk assessment documentation to verify that suitable and sufficient assessments are in place. 

· verify that plant, equipment and engineering controls are maintained in accordance with the agreed schedule.

· liaise with departmental competent person(s) to verify that suitable working practices have been adopted.

b)
Report accidents involving exposure to electricity, to the Health, Safety and 
Environment Office.

3.5
Nominated departmental competent persons 
(NB These nominations shall be made by the Heads of Department/ Heads of Support Services to suit the individual needs of their departments).
The competent person(s) shall:

a)
Co ordinate the registration of new and existing electrical items.  

b)
Carry out suitable and sufficient assessments of exposure to electrical hazards and record the assessment. Generic risk assessment forms may be used as no specific electrical risk assessment form exists. Guidance on completing a risk assessment can be found in Appendix C. 

c)
Identify suitable control measures and monitor the ongoing compliance with the control measures.

d)
Conduct the inspection and / or testing of new and existing portable 
electrical equipment, in line with guidance in Appendix A and B. Record the 
results in a maintenance log,

e)
Where practicable, rectify deficiencies or report problems to the DSO as 
necessary.

f)
Provide sufficient information, instruction and supervision to employees and students to ensure that they are able to work safely with electricity and electrical equipment.

3.6
Employees and students

Employees and students shall:

a)
Attend training as required by the DSO.

b)
Inform supervisors if electrically hazardous equipment is brought into the department, other than by the Department’s own procurement procedures.

c)
Cooperate with the University to implement any control measures identified in the electricity risk assessments.

d)
Report any defects or deficiencies in these measures (e.g. concerns regarding the effectiveness of engineering controls.)

e)
Ensure that any electrical appliance brought onto campus by resident students 
living in University residential accommodation, conforms to current safety 
standards, and is maintained in such a condition so as to prevent danger to 
themselves or others, or damage to University property.

3.7
Contractors and visitors

a)
Equipment belonging to and used by persons visiting the University, must be 
in an electrically safe condition. The University reserves the right to 
prohibit 
the use of any electrical equipment brought onto the campus by a visitor which 
does not meet this requirement.

b)
Equipment belonging to, and used by, contractors of the University must have 
a valid test certificate or label attached which is available for inspection 
upon request by any University employee. If the equipment does not possess 
the relevant safety documentation it will not be allowed onto campus.


Any electrically powered tools used by contractors shall be 110 volt supplied by a central tapped to earth transformer or battery powered. 240 volt mains tools shall not be permitted for use on campus unless approved in writing.
Appendix A

Code of Practice – Part One; Electrical safety
1
Introduction
This CoP applies to all electrical systems and equipment except the University high   voltage distribution ring main. 

The purpose of this CoP is to establish an overall framework to ensure the safe use of electrical equipment and installations within the University. The Code is aimed at providing a flexible framework to help departments comply with the Electricity at Work Regulations 1989, taking into account local conditions and specific risk assessments. Guidance on the Regulations can be found in the Health and Safety Executive’s, (HSE), “Memorandum of Guidance on the Electricity at Work Regulations – Guidance on Regulations 1989 (HSR 25). Technical references and standards which provide detailed advice and information of relevance regarding specific electrical applications or installations and risk assessment, are listed in Appendix D 

The CoP is approved by the University Council and forms an integral part of the arrangements appended to the Health, Safety and Environment Policy. 

The likelihood and consequence of hazards associated with the use of electrical equipment and installations is high, on average electrical accidents are twenty to thirty times more liable to be fatal than other types of accidents at work. 
In 2009/2010 (p), there were 12 fatal injuries, 424 non fatal injuries, over 5000 near misses and 320 fires and explosions attributable to safety related electrical incidents. (Source: HSE statistics @ www.hse.gov.uk). This CoP reflects the level of risk. (p – provisional figure)

2
Definitions of terms used

a)
Charged; 
Means that the item has acquired a charge either because it is live or because it has become charged by other means such as by static or induction charging, or has retained or regained a charge due to capacitance effects, even though it may be disconnected from the rest of the system.  

b)
Circuit conductor; 
Means any conductor in a system which is intended to carry electric current in normal conditions, or to be energised in normal conditions, and includes a combined neutral and earth conductor, but does not include a conductor provided solely to perform a protective function by connection to earth or other reference point.

c)
Competent: 
A person is recognised as being competent if he has sufficient practical and theoretical knowledge of the equipment and work situation to cope with foreseeable danger. For complex situations or high risk electrical activities, the degree of competence required increases accordingly.

d)
Conductor; 

Means a conductor of electrical energy. This means any material which is capable of conducting electricity and therefore includes both metals and all other conducting materials.

e)
Danger; 
Means risk of injury. Within the context of this CoP, dangerous voltages are those exceeding 50V AC and 120V DC. Also included is the risk of injury from burns, arcing, fire or explosion arising from electrical energy.

f)
Electrical equipment; 

Includes anything used, intended to be used or installed for use, to generate, provide, transmit, transform, rectify, convert, conduct, distribute, control, store, measure or use electrical energy. This includes every type of electrical equipment, for example, a 400kV overhead power line to a battery operated hand lamp. 

g)
Injury; 

Means death or personal injury from electric shock, electric burn, electrical explosion or arcing, or from fire or explosion initiated by electrical energy, where any such death or injury is associated with the generation, provision, transmission, transformation, rectification, conversion, conduction, distribution, control, storage, measurement or use of electrical energy.

h)
Live; 

Means that the item in question is at a voltage, by being connected to a source of electricity for example, as in normal use.

i)
  Portable and transportable electrical equipment; 

Portable or transportable electrical equipment includes any item of electrical equipment which if required, may be moved from place to place between periods of use, and is connected to a fixed electrical supply via a flexible lead and plug and socket arrangement. This covers a wide range of appliances, from a computer or printer, to sophisticated electronic instrumentation and domestic white goods.

j)
Supervision: 
The degree and effectiveness of supervision is dependent upon the risk, training and experience of those undertaking the work. A decision as to what is 'effective supervision' can only be reached after considering the hazard and the experience of those involved in a particular situation, but it is recognised that the standard of supervision provided for inexperienced students and employees should be considerably greater than that for experienced personnel. 

k)
System; 

Means an electrical system in which all the electrical equipment is, or may be, electrically connected to a common source of electrical energy, and includes such sources and such equipment

3
Risk assessment, safe systems of work and training 

3.1
A risk assessment should be completed prior to working upon electrical apparatus or systems and a safe system of work implemented accordingly. Guidance on electrical risk assessments appears in Appendix C of this document. 
3.2
No person shall work with live conductors at “dangerous voltages” unless it is unreasonable for the system to be made dead, it is reasonable for him to be near it or work upon it when alive and suitable precautions are taken.

3.3
Adequate supervisory arrangements should be established where there is a risk of injury with the degree of supervision dependent upon the level of risk, competence, training and experience of those carrying out the work. 
3.4
If the initial assessment is that work upon live equipment is unavoidable, adequate precautions must be established and these are further discussed in Section 5 of this Appendix. Such precautions could include working in pairs, if this would significantly contribute to reducing danger. 
3.5
Persons authorised by the University Senior Authorised Person to work upon live electrical equipment, should be fully aware of the resuscitation techniques and emergency actions to be taken in the case of electrical shock. Guidance on first aid at work including basic procedures and training can be found in HSE leaflet “Basic advice on First Aid at work” (INDG 347) and guidance document; “First Aid at Work; The Health and Safety  (First Aid) Regulations 1981 (L74). HSE also publish a poster for the workplace entitled “Electric shock – First Aid procedures”. This poster is aimed at employees in a number of industries: electricity supply; generation; transmission and utilisation; electrical testing; electrical applications. It gives basic advice on what to do in an emergency when someone has an electric shock. Further guidance and contact details for HSE Books can be found in Appendix D.
4
Installations 

4.1
Fixed installations in buildings are the responsibility of FM up to socket outlet or in certain prescribed cases up to the distribution board or other isolation device. 
4.2
Departments and sections are responsible for installations and equipment from the socket outlet, or in prescribed cases distribution board or isolating device. Any exceptions to this requirement shall be identified and defined in a formal exchange of letters between the Director of Facilities Management and respective Heads of Departments or Sections. 
4.3
For normal use all conductors on apparatus should be effectively insulated or otherwise protected to prevent danger. 
5
Portable electrical equipment

Wherever reasonably practicable, portable electrical equipment (i.e. equipment which is not part of a fixed installation and requires a plug and socket or a spur box) should operate at a safe low voltage. 
5.1
For applications where portability is required, rechargeable equipment should be considered. 
5.2
Alternatively, 110V supplied by a centre tapped to earth transformer should be utilised. 
5.3
In cases where by a process of selection or replacement, low voltage equipment is not available, or practicable in a particular set or circumstances, portable electrical tools should either be all insulated or of double insulated construction where practicable. 
5.4
Where portable equipment with earthed metalwork is used it is recommended that portable or fixed residual current protection be used, particularly in harsh environments. 
6
Work in Laboratories
(All references in this paragraph also apply to certain specified workshops). 
6.1
'Dangerous voltages' in laboratories can usually be defined as over 50V.
6.1.1 Where a source is such that it is impossible for it to supply more than one milliamp continuously it may be regarded as safe whatever the voltage. (Such a supply is capable of causing uncontrollable movements of muscles and should not be exposed in conditions where there are dangers such as rotating machinery). 
6.1.2 Where persons are connected to apparatus deliberately or where contact with earth is extremely good, voltages very much lower than 50V (AC) should be regarded as dangerous. In such cases residual current protection is required. 
6.2 Residual current protection 
6.2.1 In all new laboratories where electrical or electronic apparatus is used, or when refurbishment occurs, or in existing high risk situations, Residual Current Devices (RCD’s), must be installed unless the consequences of a sudden loss of electrical power is likely to be of comparable seriousness to the consequences of electric shock. 
6.2.2 Whenever instrument repairs are carried out on site consideration should be given to the use of portable devices. 
6.2.3 The sensitivity of RCD’s should be set at 30mA. Any departure from this setting should be agreed in writing with the HS & E office. 
6.2.4 RCD’s should be tested by the user weekly and subject to a formal annual test by FM to validate the sensitivity and tripping time. 
6.2.5 No practice should be allowed where absolute reliance is placed on an earth leakage trip. 
6.3 Emergency stop buttons 
6.3.1 In all new and refurbished laboratories and similar areas where high risk work is undertaken, isolation emergency buttons must be installed near doors and in convenient places in the laboratory so that all electrical supplies can be cut off in an emergency. These buttons can be made to operate the RCD and can be used for normal switching off at the end of working; in this way, the trip or device is tested regularly. Where danger or damage can arise from unexpected failures in electrical supply, buttons may be provided for emergency use only. 
6.4 Second Person
Where a person is working with dangerous voltages, he must be accompanied by a second person, if this presence would significantly contribute to reducing danger. The second person must be capable of rendering the equipment safe and summoning help. Where help is not likely to be immediately available, the second person must be trained in resuscitation. 
6.5 Construction of temporary wiring and experimental rigs
'Rigs' and temporary wiring should be constructed in a workmanlike manner with dangerous voltages exposed to as little as is reasonably practicable. 

Standard items of equipment, such as mains operated instruments and power supplies, should be constructed, wired and maintained to the standard required for portable electrical equipment in general use. 

Large metal structures should be earthed or insulated or dealt with in some other way which will ensure safety, if they come into contact with high voltage conductors. 
6.6 Yellow/green earthing

Under no circumstances should the yellow-green colour code be used for anything other than safety earth wire. 

Colour coded wires are an aid to following circuits and to help workers to avoid mistakes. Systematic colour coding should be adopted wherever possible. This coding must follow the established convention which will be understood by workers other than the constructor. 

6.7 High current sources (batteries)

High current sources such as secondary batteries present special problems. Wherever possible they should be protected by fuses or circuit breakers as close as possible to the source.

Batteries should be covered so that short circuits will not be caused by dropped metal tools. 

Rings must never be worn when working with unprotected high current sources. Even quite small nickel cadmium cells have been known to produce enough current to sever a finger when short circuited by a gold ring. 
6.8 Batteries 
Rechargeable wet batteries must only be used only in a well ventilated area. During recharging an explosive mixture of Hydrogen and Oxygen is produced which can be ignited by a spark or a cigarette. Notices reading "Battery on charge" and "No Smoking" must be displayed when batteries are being charged. 
6.9 Test Areas 
6.9.1 Test areas and laboratories where exposed conductors are present must have access restricted to competent authorised staff only and should meet the requirements of HSE guidance notes GS 38; “Electrical test equipment for use by Electricians”, and, HSG 85; “Electricity at Work – Safe working practices”. 
6.9.2 Test equipment must have insulated fused probes and be constructed to meet BS 7671:2008 17th Edition IEE Wiring Regulations. Tools used adjacent to, or upon, live equipment, must be insulated. 
6.10 Undergraduate teaching 

It is crucial that safety procedures for undergraduates working with electrical apparatus are established and maintained and this CoP endorses the adoption of the guidance produced by the HSE. 
7
High Voltage Substations

All sub-stations housing high voltage apparatus are under the control of FM and shall be kept locked. Access is restricted to FM staff and contractors authorised by FM unless for pre-identified reasons it is established that the Department requires access for a specific action. Such cases must be specified to FM and written authorisation granted by the University Senior Authorised Person after a joint risk assessment has been completed which establishes an acceptable safety protocol.
Any work on or near high voltage electrical systems, must conform to FM’s “High Voltage electrical system safety rules and associated guidance”. (Annex I of the FM health and safety policy; www.lboro.ac.uk/service/fm/hse/index.html).
Appendix B

Code of practice – Part Two; Electrical installation & portable and transportable equipment test and inspection

1
Frequency of inspection and testing
1.1 All systems shall be maintained so as to prevent, so far as is reasonably practicable, danger. The method and frequency of formal maintenance and the inspection and testing of such installations shall be determined by the level of risk and nature of installation

1.2 Electrical installations
The minimum frequency of test and inspection of electrical installations will be as shown in Table 2 unless risk assessment or historical records justify a more frequent testing regime.
Table 2
	Type of Installation
	Frequency of 
Inspection and Test

	Offices and Installations other than listed below
Workshops and industrial installations in laboratories
Temporary Experimental rigs and construction sites
Roadways and access ways
Halls of Residence(not including students personal equipment)*
Refectories and restaurants
Emergency Lighting
Fire Alarms
	5 years
3 years
3 months
6 years
1 year
1 year
3 months
3 months



* Electrical equipment brought in by students or staff, is the responsibility of the individual(s) concerned. Certain items of electrical equipment are prohibited in Residential Halls. If found, this equipment will be confiscated by the Hall Manager, Warden team or the HS& E office. PAT testing can be carried out on permitted equipment at the request of the student or member of staff. Any equipment found to be causing problems e.g. circuit tripping, or damaged can be PAT tested and if found to be unsafe, removed. 

1.3 Portable and transportable electrical equipment
Departments are responsible for ensuring that portable and transportable electrical equipment is maintained in a safe condition. Low risk equipment may not require a Portable Appliance Test (PAT) and a visual inspection will suffice.  There is considerable evidence to indicate that almost 95% of equipment defects can be detected by visual inspection. Furthermore, the defective components are most likely to be the plug and flexible cable. The types of checks and tests are outlined in Table 4.
1.3.1 Regular routine PAT testing of portable and transportable electrical equipment should be implemented in accordance with this Policy and CoP. The standard interval for testing portable and transportable electrical appliances is 12 months. However, Departments may decrease or increase this frequency in accordance with their own electrical safety risk assessment and standards recommended by the HSE. Recommended frequencies for inspection and tests are given in Table 3 (below)
Table 3
	Environment
	Equipment type (see Table 5)
 
	Frequency 
of visual
 inspection
	Frequency of
Electrical Test
 

	Laboratories, Workshops, Kitchens, Restaurants, Halls of Residence, Visitor Accommodation.
	PH
PH/LV
P
M
E
T
S
	6 months 
1 year
1 year
1 year
1 year
2 years
4 years
	1 year (class I only)

1 year (class I only)
1 year
1 year
4 years (class I only)
None

	Offices, Lecture Halls, Project and Meeting Rooms
	PH
PH/LV
P
B
E
T
S
	1 year
2 years
1 year
2 years
1 year
2 years
4 years
	2 years (class I only)
2 years
2 years (class I only)
4 years (class I only)
2 years
4 years (class I only)
None

	Construction/repair sites/outdoor areas
	PH
PH/LV
E
M
	Pre-Use
Pre-use
Pre-use
3 months
	3 months
6 months
3 months
6 months

	All Locations
	For loan or
hire or
Re-sale
	Pre Loan
pre-use/Sale
	Pre-Loan/Sale/pre-use


Key to Table 3
	PH
	Portable Hand Held, (Class I earthed) (Class II not earthed) e.g. Hand tools, heavy duty floor cleaners.

	PH/LV
	Portable Hand Held supplied through a 240v/110v C.T.E.  Transformer.

	P
	Portable not hand held, e.g. Laboratory and workshop bench top equipment, kettles and other kitchen appliances, OHP's, slide projectors, T.V. and video equipment.

	E
	Extension leads and extension lead hand lamps.

	B
	Business machines, e.g. word processors, data links, computers.

	M
	Mobile equipment, e.g. compressors, welding machines, steam cleaners, cement mixers, generators.

	T
	Transportable, e.g. equipment that is rarely moved once positioned, such as washing machines, fridges, drinking water coolers.

	S
	Equipment capable of delivery 5ma or more and operating in the voltage range 25 volts ac., 60 volts dc to 50 volts ac., 120 volts dc


1.3.2 Portable and transportable electrical appliances should, apart from specified low risk equipment, be subject to testing utilising a PAT tester. The use of a pass/fail PAT tester is normally acceptable as a minimum requirement for checking the validity of the earth and insulation. In cases following repair, or where more sophisticated specific readings are required, the department may use a more comprehensive form of Portable Appliance tester capable of producing specific readings. 
1.3.3 Multiway plug adaptors must not be used. Over loaded adaptors can cause overheating from excessive current load and the earth pins on the appliances plugged into them are also vulnerable to incomplete contact, which stops earth faults from blowing the circuit as designed. Where there are insufficient sockets:-

· only individually fused extension leads are permitted, (no multi-way plug adaptors), and,
· extension leads must not be coupled in series (“daisy chained”). Where additional distribution of electrical power is found  necessary, more wall sockets should be provided. 

1.3.4 Equipment which is rarely moved and is connected by permanent connection or industrial coupler and which has its flexible cable protected against damage due to tension or impact, may be treated as part of the fixed installation.

1.3.5 Equipment operating at voltages less than 25 volts ac or 60 volts dc. can be excluded from test and inspection procedures, providing that risk assessment shows no risk from arc fire and explosion.

1.3.6 Before equipment is taken into service the competent person appointed to monitor its condition must enter equipment details on the appropriate register and record that an electrical specialist has confirmed that the equipment is :-
a) suitable for the intended service environment, 
b) free from defects and is correctly fused, 
c) equipped with a flexible lead that will not dangerously increase the system earth loop impedance where relevant, 
d) functioning correctly and has passed the relevant electrical tests.

1.3.7 User checks will be carried out by person(s) using the equipment. Periodic formal visual inspections and combined inspections and tests will be carried out by competent persons properly trained and appointed to do so. 
The periodic inspection and testing of portable equipment must be carried out by person(s) competent to do the following:-
(a) Avoid the dangers presented by the PAT and the equipment under test.
(b) Securely isolate the equipment under test from the supply system and safeguard other persons who may be affected by the test.
(c) Visually inspect and electrically test portable equipment and correctly interpret the results of the test and inspection.
(d) Take the necessary action to withdraw defective equipment from service and initiate repairs.
(e) Record the results of the inspection and test. 

(f) Affix a pass/fail sticker to the equipment to indicate pass/fail and next date of inspection.
The types of checks and tests, by whom they should be carried out and what they should include, are detailed in Table 4 below. This is not an exhaustive list, however it represents a guide to what should be included.

Table 4
	Type of testing
	Conducted by
	To include

	User checks
	Person using equipment
	Damage to cable sheath.

Damage to plug.

Inadequate joints, including taped joints in the cable.

Damage to the external parts of the casing of the equipment.

Evidence of overheating

	Formal visual inspections
	Competent person with Department/Service
	Removing the plug and checking the fuse

Checking the cord grip is effective

Cable terminations are secure and correct

	Combined inspection and test
	Competent person with Department/Service
	The correct polarity of supply cables.

Correct fusing.

Effective termination of cable and cores.

That the equipment is suitable for its environment.

Any loss of earth or insulation integrity


1.3.8 The competent persons appointed to monitor the equipment must instruct users of hand held or frequently moved equipment and flexible leads to carry out the following pre-use checks on each day of use, and report any defects.

· Socket outlet:- After isolation of equipment socket shows no sign of surface damage or overheating or missing cover screws

· Plug - no evidence of cracked case, loose or bent pins, missing cover screws, or cable sheath pulled from cable grip.

· Cable - no damage to sheath other than light scuffing, no taped joints.

· Equipment - no damage to casing or cover screws missing. No evidence of misuse, e.g. damage due to water ingress, heat or corrosion.

The departmental competent person responsible for monitoring the condition of the equipment should repeat the pre-use checks weekly for equipment used by students, and quarterly for other equipment.

1.3.9 Visual Inspections will be carried out on equipment and associated flex and plugs to confirm that; 

· it is free from patent defects

· it is fitted with a correctly wired and fused plug,

· cable grommets, where fitted, protect cable insulation and prevent significant movement or rotation of the cable,

· there are no exposed conductors live at voltages exceeding 25 volts ac or 60 volts dc that can deliver 5ma or more,

· where appropriate, it carries the Class II (no earth required) label,

· all control devices function correctly and the equipment performs satisfactorily.

1.3.10Electrical tests will be carried out on the following equipment and associated flex and plug;

· (a) Class I (requiring an earth) equipment.

· (b) Extension leads and extension lead hand lamps,

· (c) Any equipment including Class II identified at registration as likely to be used in a hostile or conductive environment,

· (d) Portable RCD’s

1.3.11 Electrical tests will consist of the following;
For (a), (b) and (c) above;

· An insulation test at twice the operating voltage. The minimum pass resistance should be 2 meg ohms.

· Flash tests should not be used as a routine practice. Facilities Management can provide further advise.

· An earth continuity test. The maximum pass resistance should be 0.1 ohm or 0.5 ohm for equipment protected at 3 amps or less. The value of test current will be determined at registration. For electronic equipment it will be 0.1 Amps. For electrical equipment it will be 1.5 times the protective device rating of the equipment. Where test instruments deliver a 25 amp test current, care must be taken that such current does not damage equipment supply cables.
For (d) above:
Portable RCD's should be tested by using the test button provided and checked for tripping times and tripping current accuracy using a RCD test instrument.

1.3.12 Electrical tests may be carried out using portable appliance testers (PAT's), which conform to the current BS EN 61010: “Safety requirements for electrical equipment for measurement, control and laboratory use”. All new equipment should comply with this or an equivalent standard. Equipment predating this standard is not necessarily unsafe.  PAT's for departmental use can be of the simple 'pass-fail' type.

FM and some departments possessing the necessary expertise will keep one or more PAT testers capable of applying all appliance standard tests including flash tests and giving measured results. Equipment that fails the simple pass-fail test will be subjected to diagnostic testing using such PAT's. Test equipment itself is portable equipment and subject to this code.

1.3.13 To prevent damage during testing, safe arrangements must be made for the disconnection of IT equipment, including safeguards from the dangers of laser and optical fibre systems.

1.3.14 HoD’s are responsible for ensuring that inspection and test records are maintained. The results of inspection and test will be recorded in the equipment register, and a label indicating the next due date for inspection and test will be attached to the equipment. Where the equipment's flexible lead is wired into its supply terminals, the label should be affixed to the underside of the plug and seal the cover screws.

1.3.15 Whilst there is no requirement under the Electricity at Work Regulations 1989 to keep maintenance logs for portable equipment, there are benefits to recording maintenance, including test results. The benefits of having a recorded system include;

· management tool for monitoring and reviewing the maintenance scheme;

· enables managers to demonstrate maintenance does take place, and;

· useful as an inventory of equipment and identifies the use of unauthorised equipment, however, this does not supersede any other existing inventory scheme being operated. Where records are stored on electronic systems it must be possible to extract a paper copy print out for presentation as evidence to law enforcement officers and the courts.

2. Safe systems of work
2.1 Work on building and facility electrical services
2.1.1 Work on fixed systems which are part of building or facility services will be done in accordance with Annex I of the FM health and safety policy; “High voltage electricity systems safety rules and associated safety guidance”.
2.2 Work on fixed systems supplied by Building Electrical Services, including experimental rigs

2.2.1 Except for live diagnostic testing, the use of measuring instruments and carrying out minor adjustments, all work must be done with the system securely isolated from its supply and all conductors discharged to earth potential.
Secure isolation will be achieved by the most convenient means, such as locking of isolators and labelling, that ensures:-
(a) that the system cannot be re-energised until the persons doing the work and their tools and equipment are withdrawn from the system, and
(b) all persons likely to be affected are informed that the system is to be re-energised.
Where risk assessments have identified other associated hazards, e.g. radiation, chemical, laser, etc., precautions shall be taken in accordance with other relevant University Policies, CoP or guidance.

2.2.2 Work on electrical systems will be carried out by persons competent to avoid the injury from electricity.

2.2.3 Where testing, measurement and minor adjustment with the system live cannot be avoided, the following procedure must be observed:-
(a) The work must be done by persons competent to perform the specific task and who meet the definition of “competent” given in Section 4 of the policy, “Interpretation and definitions”.
(b) Unless live parts are protected to I.P.2 standard (maximum access gap 12mm) a second competent person must be present who should be able to contribute to prevention of injury.
(c) Work must be limited to only those parts which need to be live.
(d) The work area must be safeguarded against unauthorised entry by barriers and warning notices.
(e) Proper use must be made of approved insulating mats, screens, gloves, eye protection and insulated tools.
(f) Only approved test and measuring instruments will be used which are fitted with fused and shrouded leads and conform with the guidance given in the HSE’s  Guidance Note; GS 38 (rev); – “Electrical test equipment for use by electricians”.

2.3 Work in test and repair workshops
2.3. In addition to the requirements outlined in the University Code of Practice – part one; Electrical Safety, (see Appendix A). The following will apply to test and repair workshops.

2.3.2 Test areas must be segregated from repair areas. Repairs and alterations must be done in the allocated repair area with the equipment securely isolated and discharged to earth potential.

2.3.3 Unauthorised persons must be denied access to the workshop unless accompanied by an authorised person.

3. Training
3.1 Heads of Department (HoD), section heads and all other persons with responsibilities under this guidance, except students, must be familiar with their duties under the Regulations as referred to in Section 3 of this Policy. Familiarity with legal duties can be achieved by attendance at relevant briefing seminars or by personal study. It should be noted that it is a legal requirement that Managers and Supervisors must be familiar with any risks associated with the use of equipment in their departments or sections.

3.2 Copies of Statutory Instruments, codes of practice, guidance etc, referred to in this Policy and CoP, must be made available to all University employees having duties in respect of this guidance, should they request them. This document is available at www.lboro.ac’uk/admin/hse/policies/specific-policies.html. 

3.3 Persons appointed to monitor fixed installations and inspect and monitor portable equipment need not be electrical specialists. They may be trained by electrical specialists and appointed by HoD’s. Any formal training given should be entered on the persons employment record.

3.4 All users of electrical equipment must be instructed in its safe use. For equipment with no special risks, formal reading of the manufacturers instructions will be adequate.
Users of equipment that may contain or produce special risks must be formally trained to avoid danger.

Appendix C

Guidance on completing an electrical safety risk assessment 

The first stage in controlling risks from the use of electricity is to carry out a risk assessment in order to identify what needs to be done. When carrying out a risk assessment;

· Identify the hazards

· Decide who might be harmed and how

· Evaluate the risk arising from the hazards and decide whether existing precautions are adequate or whether more should be taken 

· Record any significant findings

· Review your assessment from time to time and revise it if necessary 

A risk assessment must be conducted on all portable electrical equipment to determine the frequency of user checks, formal visual inspections and combined inspections and tests. Detailed information on the type of equipment  to be tested , the type of test, and how often the test should be undertaken, is given in Tables 3 and 4. 

The risk of injury from electricity is strongly linked to where and how it is used and so, risk assessments must take account of this. The risks are greatest in harsh conditions, for example;

· in wet surroundings – unsuitable equipment can easily become live and can make its surroundings live 

· out of doors – equipment may not only become wet but may be at greater risk of damage.

· in cramped spaces with a lot of earthed metalwork, such as inside a tank or bin   - if an electrical fault developed it could be very difficult to avoid a shock.

Some items of equipment can also involve greater risk than others. Extension leads are particularly liable to damage; 

· to their plugs and sockets

· to their electrical connections, and,

· to the cable itself.

Other flexible leads, particularly those connected to equipment which is moved a great deal, can suffer from similar problems.

As well as the nature of the environment and how equipment is used, there are a number of other factors that need to be considered when assessing the risk of injury arising from working on, near or with electrical equipment. To help identify any precautions you need to take when testing electrical equipment, the following questions should be asked;

· Can the work be done with the equipment dead or energised at a safe voltage or current?

· Is it absolutely necessary for someone to be working on or near to equipment that is live at dangerous voltages or current levels?

· What is the maximum voltage during the work activity?

· Are testers competent? Are they adequately trained and knowledgeable to do the particular work and ensure that others are not put  at risk?

· If testers are not considered fully competent, are they adequately supervised?

· What physical safeguards should be applied to the equipment under test to prevent injury e.g. the use of temporary or permanent screens?

· Is the test instrumentation of safe design?  Has it been properly maintained and calibrated?

· Is it necessary to set up a permanent test area separate from the rest of the workplace, where equipment can be taken for testing? Is it necessary to set up a temporary test area around the equipment?

· Are the testers able to supervise the working area sufficiently and at all times to prevent danger to others?

· To what extent should testers be supervised or accompanied?

· If testers design, manufacture or use their own special test equipment, does it meet BS EN 61010-1

· Is there sufficient space around the equipment being tested, in order to do it in a safe manner

· Are others working near by, competent to avoid danger if they need to approach the equipment? If not how do you ensure they do not do so?

· Does the workbench or separate area require a warning to show that testing is in progress?

· Is there a need for additional emergency switching devices for use by other employees to reduce the degree of injury to testers? Can  RCD’s be used to provide supplementary protection.

· Is it possible to reduce the number of paths to earth to reduce the likelihood of shock e.g. insulating mats?

· Is it possible to use unreferenced supplies e.g. isolating transformers/batteries to reduce the likelihood of shock? 

Technical references and further reading on electrical safety

· Avoidance of danger from overhead electric power lines  Guidance Note GS 6 (3rd edition) HSE Books 1997 ISBN 978 0 7176 1348 9
· Electrical test equipment for use by electricians Guidance Note GS 38 (3rd edition) HSE Books 1995 ISBN 0 7176 0845 X 
· Electrical safety at places of entertainment  General Guidance Note GS 50 HSE Books 1997 ISBN 978 0 7176 1387 8
· Lighting at work HSG 38 (2nd edition) HSE Books 1997 ISBN 978 0 7176 1232 1
· Avoiding danger from underground services  HSG 47 (2nd edition) HSE Books 2000 ISBN 978 0 7176 1744 9
· Electricity at work: Safe working practices  HSG 85 (2nd edition) HSE Books 2003 ISBN 978 0 7176 2164 4
· Maintaining portable and transportable electrical equipment HSG 107 (2nd edition) HSE Books 2004 ISBN 0 7176 2805 6
· Electrical safety in arc welding HSG 118 (3rd edition) HSE Books 1994 ISBN 978 0 7176 0704 4
· Electrical safety on construction sites  HSG 141 HSE Books 1995 ISBN 978 0 7176 1000 6

· Keeping electrical switchgear safe  HSG 230 HSE Books 2002 ISBN 978 0 7176 2359 4

· Memorandum of guidance on the Electricity at Work Regulations 1989 – Guidance on Regulations  HSR 25 (2nd edition) HSE Books 2007 ISBN 978 0 7176 6228 9

· Electrical safety and you  leaflet INDG 231 HSE Books 1996 (single copy free or priced packs of 15) ISBN 978 0 7176 1207 9), Web version; www.hse.gov.uk/pubns/indg231.pdf
· Maintaining portable electrical equipment in offices and other low risk environments leaflet INDG 236 HSE Books 1996 (single copies free or priced packs of 10) ISBN 0 7176 1272 4

· Electrical risks from steam/water pressure cleaners  Plant and machinery Guidance Note PM29 (2nd edition) HSE books 1995 ISBN 978 0 7176 0813 3
· Selection and use of electrical hand lamps  Plant and machinery Guidance Note PM 38 (2nd edition) HSE Books 1992  Web only; www.hse.gov.uk/pubns/guidance/pm.pdf
· BS 7671; 2008 Requirements for Electrical Installations IEE Wiring Regulations, seventeenth edition
· 3rd edition; Electrical Safety Engineering by W Fordham Cooper, revised by DA Dolbey James
For general information and links to detailed specific guidance on all aspects of electrical safety, go to the HSE  website – www.hse.gov.uk/electricity/index.htm.

For a comprehensive list of commonly used electrical British Standards and approved codes of practice, go to www.hse.gov.uk/electricity/standards.htm.

Many priced publications can be obtained free of charge from British Standards online and OHSIS databases, University library website (ATHENS password required). See  info4education.

HSE priced and free publications are available by mail order from HSE Books. PO Box 1999, Sudbury, Suffolk CO10 2WA tel; 01787 881165 Fax; 01787 313995 Website; www.hsebooks.co.uk. 

(HSE priced publications are also available from bookshops and free leaflets can be downloaded from HSE’s website. www.hse.gov.uk. 

Hugh Weaver, Deputy Health Safety and Environment Manager

Revision:  May 2011 (previously amended February 2009))
This document forms part of the University Health & Safety Policy.
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