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Introduc�on 1 

‘PAT Tes�ng’?... What’s that? 

Firstly, let us set the record straight.  ‘PAT Tes�ng’ is a made up name and actually means ‘Portable Appliance 

Tes�ng Tes�ng’.  When we carry out safety checks on electrical items in the workplace, we are actually carrying out 

In-service Inspec�on and Tes�ng of Electrical Equipment, as defined by the IET Code of Prac�ce of the same name. 

Over the years, the term ‘Health & Safety’ has entered virtually every part of our lives in the UK.  In order to keep 

people safe in the workplace, employers are responsible for ensuring all work ac�vi�es can be carried out without 

risk to their employees, visitors, customers - in fact anyone on their premises.  To help employers to understand 

what their responsibili�es are, there have been a number of Laws, Acts of Parliament and Regula�ons developed 

over the years.  These ensure that everything is considered and all employers abide by the same set of informa�on 

to produce consistency. 

One such area relates to electricity in the workplace.  As electricity can be life threatening it is closely managed and 

all ac�vi�es involving electricity are governed by the Electricity at Work Regula�ons 1989.  Whether we are talking 

about the fixed installa�on (light fiEngs, socket outlets, mains wiring etc) or electrical equipment (computers, 

lamps, vacuum cleaners, desk fans etc), their safe usage has to be considered at all �mes. 

Whilst the electricity in the fixed installa�on and electrical equipment work in the same way, there are different 

maintenance requirements, so they tend to be looked aFer by different people.  The fixed installa�on is normally 

maintained by an electrician, whereas the electrical equipment is inspected and tested by a ‘Inspector’.  The work 

which is carried out in both cases is broadly the same, although there is a difference in scale and complexity. 

From this point onwards, let us concentrate on electrical equipment and leave the fixed installa�on in the building 

to the electricians. 

 

In-service Inspec�on & Tes�ng of Electrical Equipment 

As most people refer to typical work equipment as ‘portable’ (due to its size and portability), maintenance of work 

equipment has been known as Portable Appliance Tes�ng, or PAT Tes�ng for many years.  In a way, it’s like calling 

a vacuum cleaner a ‘Hoover’ when in fact it may be a Dyson.  It has become a generic name. 

In reality, not all electrical equipment is ‘portable’ and our role involves more than just ‘tes�ng’, so we should really 

use the full name for the role - In-service Inspec�on & Tes�ng of Electrical Equipment.  Although it is a much larger 

and unwieldy name, it is much more descrip�ve and suitable. 

If we break the name down it gives us a be/er understanding of what the role entails: 

In-service - The equipment is in use, as opposed to electrical equipment which may be on the premises as stock 

items for sale 

Inspec�on - Before equipment is tested for electrical safety it should be inspected for damage, defects, missing 

parts, added parts, equipment informa�on (power, appliance classifica�on, voltage, ingress protec�on (IP) ra�ng, 

suitability of use, statutory symbols), damage to the plugtop & flex, suitability of the fuse, Bri�sh Standard numbers 

etc 

Tes�ng - Once equipment has passed a Formal Visual Inspec�on it can be tested for electrical safety.  This normally 

involves puEng the equipment through a series of electrical tests using known currents and voltages, and taking 

test results.  These results are compared to known values to determine whether specific safety features built into 

the equipment will perform if there is a fault situa�on. 
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Introduc�on 1 

Electrical Equipment - As we have already iden�fied, not all electrical equipment is portable.  In fact we can break 

equipment down into several different ‘equipment types’ based upon how oFen they are moved, their size and the 

proximity of the equipment user to the equipment.  For example, a drill is classed as hand-held as the user holds it 

when it is in use, whereas a fridge is classed as sta�onary as it doesn’t move.  These different equipment types will 

help us to determine the poten�al risks a/ached to the equipment, and how oFen we need to carry out formal 

visual inspec�ons and tests on the equipment.  

 

The Inspec�on & Tes�ng Process 

Inspec�on & Tes�ng is rela�vely simple, but in order to carry it out correctly the Inspector must be very organised, 

disciplined and be able to follow a process.  We can teach the technical side of Inspec�on & Tes�ng , but we can’t 

change a bad aEtude. 

The key stages of the full Inspec�on & Tes�ng process are as follows: 

1. Environment Check 

2. Formal Visual Inspec�on 

3. Electrical Tests 

4. Func�on Check 

5. Interpre�ng, Recording and Labelling 

 

Environment Check 

This is to do with the safety of the Inspector and also the safety of the user.  Upon entering the room, an Inspector 

should have a good look around at the overall safety of the environment.  For example, is the equipment being 

used for its designed purpose? Is the user using it safely? Are there any trip hazards? Is there a moisture problem 

(dry appliances being used in a wet environment)? Is there sufficient space for the Inspector to carry out their role 

safely? Is there excessive use of trailing sockets and extension leads? Is there a high concentra�on of people? Are 

there any poten�al hot spots or fire hazards? Etc 

To help with this process, it is good prac�ce for the Inspector to carry out a Risk Assessment before they start work, 

and report their findings to the Responsible Person or Duty Holder of the site. 

Formal Visual Inspec�on 

As outlined above, an inspec�on of the equipment will help to iden�fy any physical abnormali�es.  Whereas some 

may be put down to wear and tear and don’t affect the safety or func�oning of the equipment, some could be an 

accident wai�ng to happen.  On average, 90% of electrical equipment which fails the Inspec�on & Tes�ng process 

do so because of a good Formal Visual Inspec�on. 

This part of the Inspec�on & Tes�ng process can take �me, so you need to be realis�c if you decide to set targets.  

The na�onal average set by many ‘PAT Tes�ng’ companies is around 200 pieces of equipment per day.  If the role is 

being completed properly and thoroughly, 200 is a ridiculously high figure.  Of course it does depend upon many 

factors, but a good guide is probably nearer the 100 mark.  Inspectors oFen get paid per item, so the more they do, 

the more they get paid and the more corners are cut. 

To help our trainees we have developed a FVI (Formal Visual Inspec�on) checklist which outlines the points which 

need to be checked on every appliance. 
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Electrical Tests 

The FVI checks the outside of the equipment and roughly speaking the Electrical Tests check the inside.  There are a 

number of compulsory tests which have to be carried out (depending upon the class of the equipment under test), 

and a selec�on of tests which are classed as op�onal.  There is nothing wrong with carrying out the full range of 

tests, but many test devices only feature basic test sequences. 

The electrical tests are designed to stress and measure the effec�veness of safety features which have been built 

into the equipment by the manufacturer.  As with most things, electrical items will deteriorate with age, use and 

exposure to the environment, so they are tested on a regular basis.  The frequency of tes�ng is to be determined 

using a risk based approach, and is down to the customer NOT the ‘PAT Test’ company. 

Func�onal Check 

Before an electrical item can pass the Inspec�on & Tes�ng process, it must be checked for func�onality.  This will 

normally involve plugging the item into the mains supply and making sure it works correctly; that all of the controls 

func�on and that the item doesn’t develop any faults during use. 

It is very common for an item to pass the Formal Visual Inspec�on and electrical tests, but doesn’t work due to an 

internal component problem.  The electrical tests are designed to look at specific parts of the appliance and may 

not pick up on broken or faulty components, but a simple func�on check will oFen do the job. 

Interpre�ng results, Recording and Labelling 

AFer the inspec�on and tests, the results need to be interpreted by the Inspector (you!) to determine if the item 

has passed or failed the complete Inspec�on & Tes�ng process.  Although this informa�on doesn’t legally need to 

be recorded, it is good prac�ce in case of any future incident and inves�ga�on.  The item can then be labelled.  

Again, it’s not a legal requirement to label the item, but it is good prac�ce and shows adherence to set rou�nes (if 

done with care).   

 

As we can see, the Inspec�on & Tes�ng process is quite detailed and anyone involved in the role needs to be able 

to follow strict processes, in order that the job is completed to the required standard.  The remainder of these 

notes will guide you through all of the different areas of the role in detail.  
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Defini�ons 2 

Before we can start to explain the Inspec�on & Tes�ng process, this is a technical role and certain technical terms 

will be used throughout this guide.  As an Inspector you are not required to be a qualified electrician, but you do 

need to be familiar with common terminology used within the industry. Below you will find some of the main terms 

used, along with their common name where applicable and a brief explana�on of what the term means.  

 

Technical Name Descrip�on 

Accessible metal part Any metal part that can be touched with an appropriate test finger or any metal that is        

electrically connected to such metal parts 

Accessory A device, other than current-using equipment, associated with such equipment or with 

the wiring of an installa�on 

Appliance Apparatus intended for household or similar use 

Basic insula�on  Insula�on applied to live parts to provide basic protec�on against electric shock and 

which does not necessarily include insula�on used exclusively for func�onal purposes 

Basic protec�on Protec�on against electric shock under fault-free condi�ons e.g. an enclosure 

Basic safeguard Safeguard that provides protec�on under normal opera�ng condi�ons and under    

abnormal opera�ng condi�ons whenever an energy source capable of causing pain or 

injury is present in the equipment 

Circuit protec�ve  

conductor   (CPC)  

See Protec�ve conductor 

Class 0 equipment  Equipment in which protec�on against electric shock relies upon basic insula�on only 

Class I equipment  Equipment in which protec�on against electric shock does not rely on basic insula�on 

only, but which includes means for the connec�on of exposed conduc�ve parts to 

a protec�ve conductor in the fixed wiring of the installa�on - an earth wire  

Class II equipment Equipment in which protec�on against electric shock does not rely on basic insula�on 

only, but in which addi�onal safety precau�ons such a supplementary insula�on 

are provided. No protec�ve conductor is provided  

Class II equipment with    

func�onal earth 

Equipment in which protec�on against electric shock relies on supplementary or     

reinforced insula�on, but which also requires a protec�ve conductor for func�onal 

reasons 

Class III equipment  Equipment in which protec�on against electric shock relies on supply from ES1 and in 

which ES3 is not generated 
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Defini�ons 2 

 Technical Name Descrip�on 

Competent person  This is someone who has sufficient training and experience or technical knowledge and 

other quali�es that allow them to prevent injuries that can occur from the use of   

electricity.  Technical knowledge or experience may include:  

1. an adequate knowledge of electricity 

2. adequate experience of electrical work 

3. an adequate understanding of the system to be worked on and prac�cal         

experience of that class of system 

4. understanding the hazards that may arise during the work and the precau�ons 

that need to be taken, and 

5. the ability to recognise at all �mes whether it is safe for work to con�nue 

Current-using equipment Equipment that converts electrical energy into another form of energy, such as light, 

heat or mo�ve power 

Danger Risk of injury to persons (and livestock, where expected to be present) 

Double insula�on  Protec�ve measure against electric shock comprising both basic insula�on and        

supplementary insula�on 

Earth  The conduc�ve mass of the Earth, whose electrical poten�al at any point is              

conven�onally taken as zero 

Earthing Connec�on of the exposed conduc�ve parts of equipment to the main earthing       

terminal of an electrical installa�on 

Electric shock  A dangerous physiological effect resul�ng from the  passing of an electric current 

through a human body or livestock  

Electrical equipment  Any item for such purposes as genera�on, conversion,  transmission, distribu�on or 

u�lisa�on of electrical energy, such as machines, transformers, equipment, measuring 

instruments, protec�ve devices, wiring systems, accessories, appliances and             

luminaires  

Enclosure A part providing protec�on of equipment against certain external influences and in 

any direc�on providing basic protec�on 

Energy Source Class 1 (ES1) An energy source with levels not exceeding Class 1 energy limits under: 

1. Normal opera�ng condi�ons 

2. Abnormal opera�ng condi�ons that do not lead to a single fault condi�on 

3. Single fault condi�ons that do not result in Class 2 limits being exceeded 

Under normal opera�ng condi�ons and abnormal opera�ng condi�ons, the energy in 

a Class 1 source in contact with a body part, may be detectable, but is not painful nor 

likely to cause an injury. 



 

© 2021 Priory Training Academy                                                                                 9                                                        Training Notes v9.0 

Defini�ons 2 

 Technical Name Descrip�on 

 For fire, the energy in a Class 1 source is not likely to cause igni�on. 

Under single fault condi�ons, a Class 1 energy source, under contact with a body part, 

may be painful, but is not likely to cause injury. 

Energy Source Class 2 (ES2) Unless otherwise specified, a Class 2 source is an energy source with levels exceeding 

Class 1 limits and not exceeding Class 2 limits under normal opera�ng condi�ons,    

abnormal opera�ng condi�ons or single fault condi�ons.  The energy in a Class 2 

source, in contact with a body part, may be painful, but is not likely to cause an injury.  

For fire, the energy in a Class 2 source can cause igni�on under some condi�ons. 

Energy Source Class 3 (ES3) An energy source with levels exceeding Class 2 limits under normal opera�ng          

condi�ons, abnormal opera�ng condi�ons or single fault condi�ons, or any energy 

source declared to be a Class 3 source.  The energy in a Class 3 source, in contact with 

a body part, is capable of causing injury.  For fire, the energy in a Class 3 source may 

cause igni�on and the spread of flame where fuel is available. 

Exposed-conduc�ve-part  A conduc�ve part of equipment that can be touched and which is not normally live, 

but that may become live under fault condi�ons. 

Fault  A circuit condi�on in which current flows through an abnormal or unintended path. 

This may result from an insula�on failure or a bridging of insula�on. 

Fixed equipment  Equipment designed to be permanently fastened to a support or otherwise secured in 

a specific loca�on.  

Flexible cable (flex) Cable whose structure and materials make it suitable to be flexed while in service. 

Func�onal earth Connec�on with the earthing arrangements of the supply for purposes other than 

electrical safety, such as for the proper func�oning of equipment. 

Fuse  A device that, by the mel�ng of one or more of its specially designed and propor�oned 

components, opens the circuit in which it is inserted by breaking the current when 

this exceeds a given value for sufficient �me. The fuse comprises all the parts that 

form the complete device. 

Hand-held equipment Equipment intended to be held in the hand during normal use e.g. hairdryer, power 

drill, hedge-cu/er or soldering iron. 

Hazard A hazard is anything that can cause harm if things go wrong e.g. a fault on equipment. 

Insula�on  Suitable non-conduc�ve material enclosing, surrounding or suppor�ng a                   

conductor. 
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Defini�ons 2 

 Technical Name Descrip�on 

IP (Ingress or Interna�onal 

Protec�on) code  

IP code includes two numbers. The first number indicates the degree of protec�on of 

equipment within the enclosure against the ingress of solid foreign bodies, and the 

second indicates the degree of protec�on of equipment against the ingress of liquids. 

Isola�on  A func�on intended to cut off, for reasons of safety the supplier from all, or a discrete 

sec�on of the installa�on by separa�ng the installa�on or sec�on from every source of 

electrical energy. 

Lead set An assembly consis�ng of a detachable flexible cable fi/ed with a plug and a            

connector intended for the connec�on of equipment to the electrical supply. 

Leakage current  Electric current in an unwanted conduc�ve path under normal opera�ng condi�ons. 

Live part  A conductor or conduc�ve part intended to be energised in normal use, including a 

neutral conductor. 

Mobile equipment Equipment that is moved while in opera�on or which can easily be moved from one 

place to another while connected to the supply. 

Protec�ve conductor  A conductor used for some measures of protec�on against electric shock. 

Protec�ve                         

conductor current  

Electric current appearing in a protec�ve conductor, such as leakage current under 

normal opera�ng condi�ons or electric current resul�ng from an insula�on fault. 

Reinforced insula�on  Single insula�on applied to live parts, which provides a degree of protec�on against 

electric shock equivalent to double insula�on under the condi�ons specified in 

the relevant standard.  The term 'single insula�on' does not imply that the insula�on 

has to be in one homogeneous piece.  It may comprise two or more layers that  cannot 

be tested singly as supplementary or basic insula�on. 

Residual current device 

(RCD) 

A mechanical switching device designed to make, carry and break currents under    

normal service condi�ons and to cause the opening of the contacts when the residual 

current a/ains a given value under specified condi�ons. 

Risk  The chance, high or low, that somebody could be harmed by a hazard, together with 

an indica�on of how serious the harm could be. 

Risk assessment A systema�c process of evalua�ng the poten�al risks that may be involved in a        

projected ac�vity or undertaking, considering what could go wrong and deciding on 

suitable control measures to prevent loss, damage or injury.  An assessment should 

include any controls required to reduce, minimise or eliminate any risk 

Second-hand equipment Equipment that has previously been supplied to an end-user.  An end-user means the 

consumer and includes commercial and industrial consumers. 
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Defini�ons 2 

 

Technical Name Descrip�on 

SELV (Separated extra-low 

voltage) 

An extra-low voltage system that is electrically separated from earth and from other 

systems in such a way that a single fault cannot give rise to the risk of electric shock. 

Skilled person A person with technical knowledge or sufficient experience to enable him/her to avoid 

the dangers the electricity may create. 

Socket-outlet  A device, provided with female contacts, that is intended to be installed with the fixed 

wiring and to receive a plug. 

Supplementary insula�on Independent insula�on applied in addi�on to basic insula�on for fault protec�on. 

Surge protec�ve device 

(SPD)  

A device that is intended to limit transient overvoltages and divert surge currents. It 

contains at least one non-linear  component. 

Touch current  Electric current through human body or through an animal's body when it touches one 

or more accessible parts of an installa�on or equipment. 

Voltage, nominal  Voltage by which an installa�on (or part of an installa�on) is designated.  The           

following ranges of nominal voltage are defined: 

1. Extra-low.  Normally not exceeding 50Vac or 120Vdc (ripple-free), whether    

between conductors or to earth. 

2. Low.  Normally exceeding extra-low voltage but not exceeding 1000Vac or 

1500Vdc between conductors, or 600Vac or 900Vdc between conductors and 

earth. 

3. High.  Normally exceeding low voltage. 
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Reference Guides and Law 3 

 Legal requirements 

As electricity can carry a significant amount of risk due to electric shock and fires, it is heavily covered by legisla�on 

in the UK.  Whilst we may be familiar with the idea of electrical maintenance in the workplace being carried out by 

electricians e.g. adding new fiEngs or carrying out repairs, they also carry out a significant amount of preventa�ve 

maintenance in the form of inspec�on and tes�ng of electrical circuits and hardware. 

The law also requires equipment to be properly maintained if a lack of (or poor) maintenance would result in     

danger.  As part of the maintenance ac�vity within an organisa�on, inspec�ons are necessary and tes�ng may also 

be required. 

Although we are making reference to legisla�on, this guide should not be considered as legal advice.  In case of 

doubt, the specific legisla�on men�oned should be consulted and legal advice obtained. 

 

How o8en should the inspec�on & tes�ng of equipment be carried out? 

This a difficult ques�on and only you have the answer.  While this may appear to be a li/le evasive, the law doesn’t 

actually specify what needs to be done, how frequently or by whom.  The idea that it is a legal requirement to test 

every piece of electrical equipment, every year is a common misconcep�on—the law does not specify this.  The 

onus is on the dutyholder to select precau�ons appropriate to the risk, rather than having precau�ons imposed 

which may not be relevant to their par�cular work ac�vity, premises or work environment.     

 

The legisla�on relevant to electrical maintenance 

a. Health and Safety at Work etc. Act 1974 (HSWA) 

b. Management of Health and Safety at Work Regula�ons 1999 

c. Provision and Use of Work Equipment Regula�ons 1998 (PUWER) 

d. Electricity at Work Regula�ons 1989 (EAWR) 

e. Workplace (Health, Safety and Welfare) Regula�ons 1992 

f. Housing Act 2004 (England and Wales) 

g. Housing (Scotland) Act 2006 

h. Housing (Wales) Act 2014 

i. Electrical Equipment (Safety) Regula�ons 2016 

j. Supply of Machinery (Safety) Regula�ons 2008 

k. Supply of Goods and Services Act 1982 

l. Plugs and Sockets etc. (Safety) Regula�ons 1994 
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 Responsibili�es 

Everyone at work has responsibili�es. 

For example, Regula�on 3 of the Electricity at Work Regula�ons states: 

It shall be the duty of every employer and self-employed person to comply with the provisions of these Regula�ons 

in so far as they relate to ma�ers that are within their control. 

It shall be the duty of every employee while at work to: 

a. cooperate with his/her employer so far as is necessary to enable any duty placed on that employer by the 

provisions of these Regula�ons to be complied with; and 

b. comply with the provisions of these Regula�ons in so far as they relate to ma�ers that are within his control 

 

In general, people with specific responsibili�es towards equipment safety include: 

1. Landlords 

2. Hire or rental companies 

3. Users of equipment 

4. Persons managing a maintenance scheme (dutyholders) 

 

The IET Code of Prac�ce for In-service Inspec�on and Tes�ng of Electrical Equipment  

For more informa�on about the legisla�on related to electrical safety, see the individual regula�ons, or for a brief 

breakdown of the relevant sec�ons, it would be advisable for anyone who is serious about In-service Inspec�on 

and Tes�ng of Electrical Equipment to get a copy of the latest IET Code of Prac�ce. 

First published in 1989, the IET Code of Prac�ce has been the ‘go to’ guide for our industry for many years.  As 

changes are made in the electrical world, the CoP is updated and new edi�ons are published. 

It is important to note that any individual undertaking instruc�on on the inspec�on and tes�ng of electrical    

equipment, will be being trained using the latest edi�on.  However, it is important that the individual understands 

that it is their responsibility to keep up to date with any changes to the guidance and the introduc�on of a revised 

Code of Prac�ce. 

www.theiet.org 
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Workplace Electrical Safety 4 

 We all know that safety in the workplace is the responsibility of everyone, and we’re sure that everyone is aware of 

the Health and Safety at Work Act 1974.  We are taught not to leave anything on the floor which could cause a trip 

hazard; to be careful when using step ladders; to take care when using chemicals e.g. cleaning fluids etc, so why are 

we so laid back regarding electricity in the workplace?   

Don’t forget, electricity can kill 

What can you do to help minimise the risks? 

Firstly we need to make your staff more vigilant.  As they are adults they should have a level of commonsense, so if 

they see something which doesn’t look safe they should tell someone.  However, as electricity is silent, colourless 

and odourless it can be difficult to detect un�l it is too late, so what should your staff be looking out for? 

 

Is the electrical equipment suitable for where it is being used? 

Is the electrical equipment being used in the way it was designed? 

Is the wall socket damaged? (Cracked, loose, showing signs of overhea�ng etc) 

Is the plug damaged? (Cracked, showing signs of overhea�ng etc) 

Is the wire (flex or power cord) damaged? 

Has the wire been repaired with tape or ‘choc block’? 

Is the wire safely secured to the plug and the appliance? 

Is the wire ‘trailing’ where it could be damaged or represent a trip hazard? 

Is the appliance damaged? (Cracked casing, missing parts, missing controls, missing guards etc) 

Is the appliance being exposed to moisture or dust? 

Has the equipment user been trained to use it safely?  

 

Would it be reasonable to ask your staff to carry out these checks on a regular basis?  In reality, they should already 

be doing it.   

The points listed above cons�tute a User Check which was defined following the launch of the Electricity at Work 

Regula�ons 1989 - so it isn’t something new, it’s been around a long �me.  However, geEng your staff to actually 

get involved in electrical safety in the workplace can be quite a challenge, but it is impera�ve we do everything  

possible to educate them to look for the small things which could prevent a major issue occurring. 

Formal training isn’t required to be able to check for safety issues within the workplace, just a level of common 

sense and vigilance. 
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Workplace Electrical Safety 4 

 Surely I can plug anything into a socket, can’t I? 

The mains supply to a building is generally strong and safe enough to cope with most normal applica�ons,         

however, it has a limit.  If you have too many electrical items plugged into a circuit (or use too many higher       

powered items on the same circuit), the mains fuse or breaker (MCB - miniature circuit breaker) on that circuit will 

trip in order to prevent damage or injury.  This has been the backbone of electrical safety in the workplace for 

many years and is constantly being improved. 

As an equipment user, we s�ll have a responsibility to ensure that the equipment is being used safely, as it is s�ll 

possible to create an overload situa�on purely by accident or by sheer ignorance.  While some overloads can be 

instant and very obvious, some�mes they can build slowly and be more of a ‘�cking �me-bomb’, leading to fires 

when you would least expect them. 

One major issue we see almost every day is the overuse, incorrect use and even abuse of extension leads, in all 

work environments.  While our electricians take the �me to ensure the fixed wiring circuits of a building meet the 

relevant safety standards, an equipment user can create their own ‘mini circuit’ by using an extension lead or    

trailing socket.  If a bit of commonsense isn’t used, it is possible to create a dangerous situa�on without realising it. 

Have you ever taken the �me to read the informa�on stamped into the bo/om of a trailing socket? Clearly marked 

will be the maximum load the socket can take running through it, measured in Amps.  In many cases this is 13 

Amps, but extensions supplied with thinner cords may be much lower.  This gives you an indica�on of the number  

of electrical items, in terms of their combined power, which you can safely plug into the extension lead without 

overloading it.  The problem arises when you try and determine how powerful an electrical item is.  To the          

untrained eye many appliances look the same, so to help you we have the simple guide below: 

 Electrical equipment with a power ra�ng of up to 700W should be treated as drawing 3 Amps 

 Electrical equipment with a power ra�ng of 701W to 3,000W should be treated as drawing 13 Amps 

The power of an appliance (measured in Wa/s - W) has a direct rela�onship to the current (measured in Amperes 

or Amps - A) the appliance draws from the mains supply.  So although the current ra�ng of the appliance is rarely 

marked on the appliance, the power ra�ng is, thus enabling us to gauge the amount of current the appliance uses. 

 

Note - As a rule, it is not recommended to plug appliances with hea�ng elements e.g. heaters, grills, ke/les, hair 

dryers, tumble dryers, washing machines etc into extension leads or cube adaptors - irrespec�ve of their power 

ra�ng.  Instead they should be plugged directly into a mains socket.    
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Workplace Electrical Safety 4 

 We are all guilty of overloading an extension lead at some point, but are s�ll here to tell the tale.  Next �me we 

might not be so lucky, so we should take ac�on now before it is too late. 

This advice doesn’t just apply to trailing sockets either.  How many of us use extension reels without fully extending 

them first?  It is very common prac�ce, but again represents a significant risk.  When current is passed through a 

wire there is a release of heat.  In most cases it is unno�ceable as it simply dissipates into the surrounding           

atmosphere, but what if that wire is coiled?  How can the heat escape if it is coiled? Realis�cally, it can’t and will 

con�nue to build whilst current is being passed through the wire - right up to the point where the insula�on       

surrounding the wire reaches its mel�ng or burning point. 

In addi�on to the natural hea�ng effect going on, when a wire is coiled and current is passed through it, other 

physical effects can also occur.  These too will add to the hea�ng of the wire making the overhea�ng of the coil  

accelerate. 

This can happen in minutes, rather than hours, so very quickly you can have a fire on your hands. 

Even if the extension reel has a thermal cut-out bu/on, it is s�ll good prac�ce to fully extend extension reels prior 

to use.  If this causes a problem due to the amount of wire on the floor, buy yourself a smaller extension.  As we 

said at the top of this page, we are adults and should have a level of commonsense, we just need to use it now and 

again!! 

To emphasise the issue to the equipment user, extension reels typically have two sets of figures on them, for      

example: 

   Maximum Load when wound   690W / 3 Amps 

   Maximum Load when unwound  2300W / 10 Amps 

The user should add up the number of amps required by the electrical equipment they want to plug into the       

extension and ensure they don’t exceed the maximum value marked on the extension reel - whether they use it 

fully wound or unwound. 

 

Remember, extension leads (especially extension reels) are not designed for permanent use - they are a temporary 

solu�on and should only be used when equipment cannot be safely connected directly via a mains socket e.g. a 

wall socket.  If you need to use extension leads for extended periods, you should consider the possibility of having 

addi�onal wall sockets fi/ed by a qualified electrician. 

 

It is also considered bad prac�ce to connect one or more extension leads or socket blocks into another extension.  

This is commonly known as ‘daisy chaining’ and can represent a significant overload, risk which can lead to        

overhea�ng and fires. 
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Work Environments 5 

 Whether you work in an office, factory or school, electrical equipment will be being used.  The safety of the     

equipment user depends upon many different factors - the work environment being one of them.  The safer the 

work environment, the less damage and wear and tear should befall the equipment. 

It is therefore important that whoever buys electrical equipment for your company takes this into considera�on.  

Equipment manufacturers will have an idea of the work environment their appliances have been designed for, so 

will have used the appropriate construc�on methods and materials.  Unfortunately, we are all governed by costs 

and budgets these days, so the tempta�on is oFen to buy the lowest priced item as it may appear to represent 

good value for money.  However, has anyone taken into considera�on whether the appliance is suitable for the 

area where it is to be used?  Failure to use the correct equipment could lead to injury, fires or even worse. 

So what type of work environment do you work in?  As every workplace is different, six basic categories have been 

devised for your considera�on: 

1. Construc�on Site.  Poten�ally the harshest work environment for electrical equipment due to the 

‘outdoor’ nature, presence of dirt and moisture, use of long extension leads, use of equipment with blades, 

extremes of temperature and possible vehicular movement etc.  All of which can cause damage to the 

equipment. 

2. Industrial (including commercial kitchens).  S�ll a rela�vely harsh environment for electrical equipment 

due to the, presence of dirt, moisture and oils etc, use of long extension leads, use of equipment with 

blades and extremes of temperature.  All of which can cause damage to the equipment. 

3. Equipment used by the public.  Whilst members of the public using electrical equipment are typically 

adults, they may not have received specific training on using the equipment.  Also, as they have no specific 

responsibility for the equipment will they respect it and look aFer it?  This sec�on includes electrical   

equipment found in hotel bedrooms. 

4. Schools.  Although most of the equipment in a school is being used under the supervision of adults, the 

equipment user is essen�ally untrained and also classed as a minor and therefore has limited responsibility 

for their ac�ons. 

5. Hotels.  Whereas the equipment being used by members of the public in the bedrooms is covered under 

sec�on (3), the remainder of the equipment being used in a hotel is covered in this sec�on.  This is because 

the equipment user is now trained and experienced in using the appliances in their care, but the appliances 

are used heavily in various loca�ons throughout the hotel. 

6. Offices and Shops.  There is a greater percentage of low risk IT equipment which doesn’t move in offices 

and shops than any other area, so by default it is much safer.  Plus the nature of the premises means there 

will be limited amounts of dirt and moisture present, and the equipment is likely to be of similar             

construc�on to that found in a household, meaning the equipment user will be familiar with it.  

 

The six sec�ons above are posi�oned in rela�on to risk, with higher risk areas at the top of the list and lower risk 

areas at the bo/om.  The higher the risk, the greater the need for ‘specialist’ or ‘heavy duty’ equipment which is 

designed to cope with the nature of the work environment. 

Also with greater risk comes the need for more checks on the safety of the electrical equipment being used - either 

by the equipment user in the form of a User Check, or by a suitably trained Inspector in the form of a Formal Visual 

Inspector.  In addi�on to physical checks, more frequent electrical tests of the safety features may also be required 

by a suitably trained and experienced Test Opera�ve, who can carry out the relevant tests and interpret the results 

obtained.  
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Equipment Safety Features 6 

 When we buy an electrical item and plug it in, our first and most obvious thought is “does it work?”, so why don’t 

we ask ourselves “is it safe?” 

Millions of pounds are spent each year in the development of new electrical equipment to take advantage of the 

latest innova�ons in the world of electronics and automa�on, with the manufacturers keen to ensure they have a 

compe��ve offer to tempt you to part with your hard earned cash.  But whilst we make sure our new purchase has 

the latest gadgets and gismos, or is painted in the latest fashion colours, we never seem to consider the safety of 

the item.  We are effec�vely puEng ourselves at the mercy of the manufacturer who had ensured the item looks 

pre/y enough. 

Is new electrical equipment safe?  Generally speaking, in a word ‘yes’. 

As with many items which are manufactured today - whether it be a house, a car or a food item, safety of electrical 

equipment is paramount in the manufacturer’s mind.  Maybe it’s because they have to, or because they are looking 

aFer the welfare of their customers - or maybe it’s because the nega�ve publicity of a fatality could cripple their 

business.  Whatever the reason, in most cases the appliance is designed to be safe and fit for purpose. 

How do manufacturers ensure the equipment is safe to use?  First of all there are specific guidelines when anything 

is made for resale, which may vary depending upon which market it is des�ned for e.g. the UK, Europe, United 

States etc.   

CE Marking 

By placing the CE Marking on a product a manufacturer is declaring conformity with all of the legal requirements to 

achieve CE Marking. 

• Mandatory for ALL applicable products placed on the EU market. This does not change. 

• Exis�ng CE Marking will be recognised in the UK un�l the changes come into effect. 

• UKCA Marking will replace CE marking for products placed on the GB market. 

• UKNI may be used for products placed on the Northern Ireland market, although CE Marking may be used as 

an alterna�ve there. 

• The UKCA Marking will not be recognised on the EU market. 

• UKNI Marking will be accepted in Eire, but not within the rest of the EU. 

 

UKCA Marking 

UKCA Marking will replace CE Marking for any applicable products that are or will be placed in the GB market. 

• Mandatory for NEW applicable products placed on the GB market when the changes come into effect. 

• Mandatory for ALL applicable products placed on the GB market when the changes come into effect. 

• Exis�ng CE Marking will be recognised in the GB un�l the changes take effect. 

 

These marks show conformity to a manufacturing standard, but are not a specific safety or quality mark. 
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Equipment Safety Features 6 

 Insula�on 

Whilst there are many different aspects to product safety, our main interest is the way the manufacturer is going to 

keep the equipment user away from any poten�ally ‘live’ parts.  A live part is a conductor or conduc�ve part       

intended to be energised in normal use, including a neutral conductor.  By carrying electricity, a live part would   

represent a significant risk to the user and if touched cloud lead to injury or death. 

The main way to protect the user is to use insula�on around the live parts.  Insula�on is a suitable non-conduc�ve 

material enclosing, surrounding or suppor�ng a conductor.  Materials oFen used include plas�c, rubber, silicone 

and even air.  In most cases there will be two layers of insula�on in use within the appliance, but some�mes a    

single layer of reinforced insula�on is acceptable.   

The problem with insula�on is that whilst it was good when it leF the factory, it can deteriorate with age, thus   

reducing it’s ability to protect the user.  It is therefore important that par�cular a/en�on is paid to the insula�on as 

it is our first line of defence. 

Our first check of the insula�on is during the Formal Visual Inspec�on.  Any outer layers on the plug, flexible lead 

and appliance body are checked for damage or deteriora�on.  A second check comes via the Insula�on Resistance 

Test.  This test ‘stresses’ the insula�on with up to 500Vdc to help highlight any exis�ng breakdown as well as any 

weaknesses which could lead to future breakdown. 

 

Con�nuous Protec�ve Conductor 

The second safety feature is the con�nuous protec�ve conductor, commonly known as an earth wire or earth path.  

This is included in certain classes of equipment as a means of carrying any fault current present in the appliance 

down to ground, and therefore to safety. 

Under fault condi�ons, current may find its way to metal parts in the outer casing of an appliance.  If these parts 

were touched by the user, they could experience a shock.  By connec�ng an earth wire with low resistance          

between the exposed metal parts of the appliance and the protec�ve earthing conductor of the fixed installa�on, 

the fault current should exit the appliance and go to ground. 

However, if the earth path is compromised e.g. weakened or even cut, the appliance will s�ll work as the earth 

path isn’t required for func�on - just for safety.  This could lead to a shock under fault condi�ons. 

To check the earth path we conduct an Earth Con�nuity Test.  By passing a current into the earthed metal parts of 

the appliance casing, and measuring the amount of current exi�ng the appliance through the earth pin of the plug, 

we can determine if there is an uninterrupted earth path from the appliance to the plug. 

Protec�ve conductor con�nuity tes�ng is usually performed with a test current of 200mA, however, where         

required, higher test currents are permissible.  Where higher test currents are used, care must be taken to ensure 

that this will not cause damage to item under test. 

Due to the sensi�vity of electronic equipment e.g. computers, it is recommended that a test current of between 

20mA and 200mA is used in order to prevent damage to the delicate circuitry.  
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Electrical Equipment Types 7 

 Not all electrical equipment is portable 

Whilst the name ‘Portable Appliance Tes�ng’ expects us to believe that we are going to be looking aFer our 

‘portable appliances’, this is quite untrue.  In fact we will be responsible for the safety checks on a number of  

different electrical equipment types categorised by their size, weight, portability and method of use. 

The electrical equipment types we use could be broken into groups based upon risk.  If an item is picked up and put 

down or moved on a regular basis, it is more likely to become damaged than an item which remains in one place in 

the corner of an office.  To help us understand the risk value placed upon different items, we could break them 

down into the following electrical equipment types: 

Mobile equipment… such as a toaster, desk lamp or food processor. 

Sta�onary equipment… larger items such as a refrigerator, vending machine, dishwasher, or workshop equipment 

( e.g. welders, bench grinders, pillar drill), IT racks and server bays. 

Fixed equipment… such as a wall mounted television, hand dryer, wall mounted water boiler, electric towel rail 

and security panels. 

Hand-held equipment… such as an electric drill, soldering iron, hair dryer or food blender. 

Built-in equipment… such as refrigerators, freezers and dishwashers. 

IT equipment… such as computers, printers, monitors and laptop power supplies. 

Extension leads, RCD extension leads, mul�way adapters, RCD adapters and electric vehicle charging leads 

Electric vehicle charging equipment… not coming under another maintenance regime. 

Electric hea�ng equipment… such as storage heaters and immersion heaters etc. 

Electrical installa�ons in office furniture… such as desk mounted extension leads.  

 

By looking at the equipment we use in this way, we can start to understand where the problems in our workplace 

are likely to be found, and where we should be concentra�ng our efforts to ensure problems don’t occur in the  

future. 

It is oFen the case that all electrical equipment is treated in the same way (or even tarred with the same brush), 

but there are certain items which constantly cause problems when we look at damage and safety, so it is these 

items which need to be looked at on a regular basis, by both the equipment users and the person carrying out the 

formal inspec�ons and electrical tests. 

We can also see from the list that none of the equipment types is called ‘portable’.   

Although some equipment is either large, semi-permanently fixed into an enclosure or even permanently fixed to 

the wall or floor, these are s�ll items of electrical equipment which fall under our remit.  When the fixed wiring of 

the building is checked periodically, the electricians are responsible for the fixed installa�on i.e. the circuits and 

connec�ons within the building, but NOT the equipment a/ached to them.  So where do we draw the line? 
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Electrical Equipment Classes 8 

 Over the years there have been various a/empts at making electrical equipment as safe as possible.  This included 

using different insula�ng materials, different amounts of insula�on, different supply voltages and in some cases the 

use of a con�nuous protec�ve conductor.   

Ul�mately, we have basic protec�on and fault protec�on.  Typically, basic protec�on consists of insula�on          

enclosing the live parts and therefore crea�ng a non-conduc�ve barrier between the live parts and the user, or   

other conduc�ve parts of the equipment.  Fault protec�on is an independent back-up provision to protect users 

from the risk of electric shock if the basic protec�on fails. 

 

Class I (earthed exposed metalwork) 

In order to protect the equipment user, Class I equipment uses a protec�ve measure called Automa�c                  

Disconnec�on of Supply (ADS).  Protec�on is achieved by using (i) basic insula�on around live parts, and (ii) a     

con�nuous protec�ve conductor connected between exposed metal parts of the appliance and the earthing       

provision of the fixed installa�on. 

When a fault occurs and the live conductors make contact with the exposed conduc�ve parts of the equipment, a 

high current will automa�cally flow to earth.  This results in the opera�on of the fuse, circuit breaker or RCD,   

thereby disconnec�ng the fault and removing the danger. 

 

 

 

 

 

 

 

 

 

 

 

 

As we can see from this diagram, the live part is surrounded by a layer of basic insula�on to prevent current     

passing through the water in the ke/le.  The metal body of the item has been earthed in order to protect the user 

should a fault lead to the conduc�ve casing becoming live. 

Both of these safety features will need to be tested regularly to ensure they will con�nue to protect the user.  The 

basic insula�on is tested by carrying out an insula�on resistance test, whereas the earth path is tested using an 

earth con�nuity test. 

Example appliance label

Plug wiring

earthed metal

basic insulation

live part

3-core cable



 

© 2021 Priory Training Academy                                                                                 22                                                        Training Notes v9.0 

Electrical Equipment Classes 8 

 Class II (double or reinforced insula�on)    

In order to protect the equipment user, Class II equipment has basic and supplementary insula�on around live 

parts.  Alterna�vely, a single layer of reinforced insula�on may be used.  To the user and inspector there is no    

notable difference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

As we can see from this diagram, the equipment user is separated from the live part by a layer of basic insula�on, 

as well as a layer of supplementary insula�on.  This construc�on method is therefore known as ‘double insula�on’.  

Should the equipment develop a fault and current passes through the basic insula�on, there is s�ll a second 

(supplementary) layer to prevent current passing through to the equipment user. 

As we don’t have the benefit of being able to see inside the appliance, we know how it has been constructed by the 

presence of the Class II construc�on mark on the equipment label. 

Both layers of insula�on will need to be tested regularly to ensure they will con�nue to protect the user.  The basic 

insula�on is checked by the use of an insula�on resistance test, whereas the supplementary insula�on is checked 

by formal visual inspec�on.  

If a single layer of reinforced insula�on has been used, as in the case of most construc�on hand tools the plug    

wiring will be the same and the equipment label will s�ll display the Class II construc�on mark. 

Example appliance label

Plug wiring

Class II construc�on mark 

(demonstra�ng basic insula�on surrounded 

by supplementary insula�on) 
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Electrical Equipment Classes 8 

 Class II (double or reinforced insula�on)    

 

 

 

 

 

 

 

 

 

 

 

 

 

As we can see from this diagram, the equipment user is separated from the live part by a single layer of reinforced 

insula�on.  Should the appliance develop a fault the current would have to pass through a thick and extra strong 

layer of reinforced insula�on before geEng through to the equipment user.  This construc�on method is oFen 

used for equipment used in harsh environments, where damage to the equipment is likely to occur. 

As we don’t have the benefit of being able to see inside the equipment, we know how it has been constructed by 

the presence of the Class II construc�on mark on the appliance label. 

The reinforced insula�on will need to be tested regularly to ensure it will con�nue to protect the user by the use of 

an insula�on resistance test, and is checked for physical defects by formal visual inspec�on.  

 

Note - Whilst it is difficult for current to pass through insula�ng material, should water get into the appliance it can 

act as a ‘bridge’ between the live parts and the outer casing, leading to a risk of electric shock.  If the equipment is 

not specifically marked for outdoor use, it is important it is kept dry at all �mes.  Even condensa�on caused by 

changes in temperature and humidity can create a problem, so electrical equipment should be stored at a constant 

temperature in a dry environment. 

For further guidance, please see the equipment instruc�on documents. 

 

It is also important to note that some Class II equipment may have exposed metalwork for decora�ve or func�onal 

reasons.  This is not being used for fault protec�on and therefore will not be earthed.  

Plug wiring

Example appliance label
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Electrical Equipment Classes 8 

 Class II FE - informa�on, communica�on and technology equipment (ITE)    

This is an equipment classifica�on introduced to dis�nguish products that are considered to fulfil the requirements 

of Class II construc�on, but with the addi�on of an earth path for func�onal reasons. 

This construc�on method is common in a variety of applica�ons, such as switch mode power supplies used in     

laptop chargers.  These power supplies operate at high frequencies, so filtering is used to prevent radio                

interference which could affect the opera�on of other equipment nearby.  The protec�ve conductor is used to 

drain away the small currents coming from the filter. 

When inspec�ng and tes�ng such equipment, it should be treated as Class II. 

 

Separated Extra Low Voltage (SELV)    

An addi�onal way of protec�ng the equipment user is to reduce the amount of electricity in the appliance to a level 

which is classed as non-life threatening.  This is the idea behind Extra Low Voltage equipment. 

It is widely accepted that a life threatening voltage for a human is 50Vac or 120Vdc.  Whilst this is subjec�ve and 

dependent upon many different factors, this is the point at which electricity is unlikely to cause harm.  It stands to 

reason therefore, that if we could use lower voltages such as these in electrical equipment, they will be much safer 

for the user.   

With the advent of electronics in appliances, it has been possible to go down the extra low voltage route, as      

electronic equipment uses much lower voltages than are required by electrical equipment.  For example, a fan 

heater will need 230V and around 13A in order to power the hea�ng element and fan.  This is a significant amount 

of electricity, whereas a small digital TV receiver may only require 12V and 600mA - a much smaller amount. 

In an ideal world, all electrical equipment would be extra low voltage, but in reality this is not possible. 

As you are aware, the 3-pin socket outlets we use on a daily basis are designed to provide us with 230V           

(+10%/-6%), as this is the value which was agreed upon by the Government in January 1995.  The electrical      

equipment we use in the UK is typically designed to run between 220V and 240V which allows for any variance in 

the mains supply.  To reduce this to lower values required by electronic equipment, the equipment is supplied with 

a transformer which oFen has a detachable power lead to connect it to the mains supply.  This effec�vely leaves us 

with 3 appliances - the detachable power lead, the transformer and the equipment itself.  As they are all              

detachable from each other, they can be used with other components so they must be treated as 3 separate items. 

The power lead and transformer are both mains powered, so we iden�fy whether they are Class I or Class II and 

carry out a Formal Visual Inspec�on and electrical tests as described in this document.  As the ‘end item’ is the   

extra low voltage part, we carry out a Formal Visual Inspec�on to check for damage, and a Func�onal Check to   

ensure it works correctly.  
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Electrical Equipment Classes 8 

 Class 0    

As electrical equipment has been used in homes and businesses for a very long �me, there are examples of early 

equipment s�ll in existence.  Whilst quite rare, they can s�ll be see in certain environments e.g. care homes and 

charity shops, where they have been donated for re-use.  Whilst this is admirable, in many cases the equipment is 

not up to current standards and should not be used.  The main problem is the appliance construc�on which may 

not offer the correct level of protec�on.  An example of this is Class 0 equipment. 

As already discussed in this document, appliances fall into 3 main categories based upon the protec�on they give 

the user; Class I (Con�nuous Protec�ve Conductor and Basic Insula�on); Class II (Basic and Supplementary           

Insula�on) and; Extra Low Voltage.  Class 0 differs from these are it only offers a single layer of insula�on around 

live parts for protec�on.  If the insula�on is cut, live parts will be exposed which could lead to electric shock. 

This type of construc�on is clearly visible when we compare a Class II wire and a Class 0 wire. 

 

 

 

 

 

 

 

 

Class 0 appliances are not to be used in the UK and are an instant ‘fail’. 

 

Class 01 

The construc�on of certain specialist electrical equipment falls outside the normal equipment classifica�ons shown 

in this document, but need to be used because there is no other alterna�ve.  For this reason they are only used in 

very limited circumstances under very strict controls. 

Class 01 is not a defined class but its descrip�on and use are taken from a note in BS 2754 (now withdrawn) rela�ng 

to specialist equipment and should not be used without specific guidance on its use, and the type of installa�on it is 

to be connected to. 

 

 

   

Class 0 

Basic insula�on only 

Class II 

Basic and supplementary 
insula�on 
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Environment Check 9 

 It doesn’t ma/er how safe electrical equipment is when in isola�on.  If it is being used in an unsafe environment, 

the user will s�ll be at risk due to the environmental factors.  For example, most indoor equipment is not designed 

to get wet, so what happens if you use the item too near a water source e.g. a kitchen sink?  Water entering      

electrical equipment could compromise its safety features leaving it unsafe with poten�al fatal consequences. 

Carrying out an environment check is part of the Inspec�on and Tes�ng process and is the responsibility of both 

the equipment user (within the User Check) and the person carrying out the Formal Visual Inspec�on. 

 

The user should check the following prior to using the equipment: 

● Is the equipment suitable for the environment or the nature of work being undertaken.  Any unsuitable 

equipment should be recorded and brought to the a/en�on of the responsible person.  A common         

example is a ‘domes�c’ (limited use appliance) like a supermarket ke/le being used in a commercial/

industrial (heavy use) environment.  Excessive use could lead to a fire. 

● Cables should not be located where they are likely to be damaged, trodden on, trip hazards, etc. 

● A means of disconnec�on/isola�on from the mains supply must be readily accessible 

● Where possible the equipment must be isolated from the mains supply when not in use 

● Space should be allowed around equipment for adequate ven�la�on 

● Cups, plants etc should not be placed where they could spill onto the equipment 

● Equipment should not be posi�oned too close to walls where the cable is forced in to a �ght bend as it   

exits the equipment 

● Equipment is operated with protec�ve covers in place 

● There is no indiscriminate use of mul�-way adaptors and trailing sockets.  No ‘daisy chaining’ of leads. 

● There are no unprotected flexes running under carpets or over false ceilings 

 

In addi�on to this list, the person carrying out the Formal Visual Inspec�on should decide whether it is safe for 

them to work in that environment i.e. a risk assessment must be carried out prior to commencing work. 

This part of the PAT Tes�ng Process requires everyone to take off their blinkers and have a good look around at the 

area where the electrical equipment is being used.  It is oFen quite difficult to do when you are used to being in 

that area, as you tend to see what you want to see - not what is actually there.  However, it is something we do 

subconsciously when we enter a new environment as part of our self-preserva�on rou�nes as a human. 

We have to remember that the Inspec�on and Tes�ng process is as much about preven�on as it is fault finding.  

We should educate everyone with the idea that the work environment needs to be safe, without ‘wrapping         

everyone in co/on wool’. 
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User Check 10 

 When we talk about Inspec�on and Tes�ng, the majority of people will automa�cally think about the person they 

see walking around their building unplugging equipment, pressing bu/ons on a test device and s�cking green labels 

on everything in sight. 

There is much more to the process than that. 

Once we have established that the workplace environment is safe in general, we need to delve a li/le further to 

check the equipment in that workplace.  Whereas this may be the responsibility of the inspector on a periodic    

basis, it is the responsibility of the equipment user on a daily basis.  Let’s face it, the inspector will formally check 

the equipment every month, or every 6 months, or even every 2 years depending upon the equipment etc, but the 

equipment user is possibly using that equipment on a daily basis, so they are in the best possible posi�on to know 

if it has become damaged or developed a fault. 

 

Every equipment user needs to be educated to carry out the following checks on a regular basis: 

● Is the electrical equipment suitable for where it is being used? E.g. domes�c use ONLY 

● Is the electrical equipment being used in the way it was designed? 

● Is the wall socket damaged? (Cracked, loose, showing signs of overhea�ng etc) 

● Is the plug damaged? (Cracked, showing signs of overhea�ng etc) 

● Is the wire (flex or power cord) damaged? 

● Has the wire been repaired with tape or ‘choc block’? 

● Is the wire safely secured to the plug and the appliance? 

● Is the wire ‘trailing’ where it could be damaged or represent a trip hazard? 

● Is the equipment damaged? (Cracked casing, missing parts, missing controls, missing guards etc) 

● Is the equipment being exposed to moisture or dust? 

● Has the equipment user been trained to use it safely?  

 

Would it be reasonable to ask equipment users to carry out these checks on a regular basis?  In reality, they should 

already be doing it.   

The User Check was defined following the launch of the Electricity at Work Regula�ons 1989 - so it isn’t something 

new, it’s been around a long �me.  However, geEng people to actually get involved in electrical safety in the    

workplace can be quite a challenge, but it is impera�ve we do everything possible to educate them to look for the 

small things which could prevent a major issue occurring.  We need to stop people turning a blind eye and take  

ac�on if they see a poten�al problem 

Formal training isn’t required to be able to check for safety issues within the workplace, just a level of common 

sense and vigilance. 
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 Every year we seem to get new test devices launched onto the market, and each model is be/er than the last.  In 

fact, it can be quite difficult to keep up we new developments.  However, even though the test equipment we    

currently use is oFen very good at its job, it is s�ll very limited in what it will do.  It is important to understand that 

the test equipment is looking at very specific aspects of the equipment under test - it is not looking at everything. 

 

- An Earth Con�nuity Test, is tes�ng the earth path through the equipment and its power lead 

- An Insula�on Resistance Test is tes�ng the integrity of the basic insula�on surrounding live parts 

- A Polarity Test is checking the con�nuity of the live and neutral conductors through an extension lead 

 

Which one of these tests will tell us the ra�ng of the fuse, or whether there is a BS number on the plug, or whether 

the equipment has a damaged casing etc?  The answer is none of them.  Checking the physical condi�on of the 

item is down to the person carrying out the Formal Visual Inspec�on.  Only the electrical side of the equipment is 

tested by the test equipment. 

Around 95% of equipment failures come from the Formal Visual Inspec�on.  

A good Formal Visual Inspec�on includes all of the parts iden�fied in a User Check, but takes them to the next level.  

Instead of just looking at the outside of the equipment and socket for damage, we check the finer details marked 

on the plug, fuse, flexible cable and the equipment informa�on label. 

 

How long does it take to carry out a Formal Visual Inspec�on? 

As you can appreciate, there are a lot of areas and details to check.  The equipment could fail the inspec�on if just 

one of these items was not to standard.  However, if the inspector is competent and authorised, it may be possible 

for them to correct and minor defects.  For example, if the fuse is found to be the incorrect ra�ng, it could be     

replaced with the appropriate size, or if the wiring in the plug is un�dy, the inspector could make the necessary 

correc�ons. 

This part of the process takes �me, but the more �mes you do it, the more efficient you will become.  What you 

must not do is to cut corners, as the bit you don’t check could be the one which causes a fault which leads to a 

shock, fire or even worse.  The first �me the electrical equipment in a building is checked thoroughly, it will take a 

significant amount of �me, as this will include fixing minor defects. 

 

Only once the equipment has passed a Formal Visual Inspec�on can it be tested for electrical safety, as carrying out 

electrical tests on an item which hasn’t been inspected could put the inspector at risk.  
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 1. Does the equipment have a product label/data panel? If not = FAIL  

2. Iden�fy the Class of the equipment. Check for the Class II construc�on mark  

3. Is the equipment UK mains voltage e.g. 230V or 220-240V on the product label?  

4. What is the power of the equipment?  1W to 700W = up to 3A, 701W to 3,000W = up to 13A  

5. Does the equipment carry the ‘standard’ mark?  If not, check with the manufacturer  

6. Check the equipment suitability, for example is it designed for domes�c (household) use only?  

7. What is the cord core surface area (CSA in mm²)?  Is it suitable for the equipment?  

8. Check the equipment for signs of damage, overhea�ng or missing parts e.g. casing screws  

9. Are the controls (and control informa�on) in place and usable?  

10. Check the outside of the plug for damage, overhea�ng and overall condi�on  

11. Does the plug have the BS1363 mark?  

13. Are the pins secure and correctly aligned?  Slight movement is acceptable  

14. Are the pins clean?  Earth pins on Class I appliances MUST NOT be insulated  

15. Is there insula�on on the live and neutral pins?  Is it in good condi�on?  

16. Check the cord grip is �ght enough on the cable sheath (open the plug and check)  

17. Ensure the conductors go to the correct terminals and that the terminal screws are �ght  

18. Are the conductors in the plug of the appropriate length?  (The earth should have a ‘loop’)  

19. Is there too much copper wire showing?  About 2mm is acceptable, but must be �dy  

20. Is the fuse gripped �ghtly?  Remove it and check for damage, overhea�ng and foreign bodies  

21. Check the suitability of the fuse in rela�on to the plug, cord and appliance 

22. Is the fuse the correct colour and have the BS1362 mark?  

23. Check the cord from end to end for signs of damage 

24. Is the cord 2 core or 3 core?  Is it suitable for the appliance? Class I needs an earth  

25. How long is the cord?  Is this appropriate for safe use? i.e. not too long or too short  
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 Once we have carried out a Formal Visual Inspec�on on an item of electrical equipment and found no physical   

defects (or made any necessary correc�ons), we may choose to carry out a number of electrical tests on the item.  

The tests we carry out are determined by: 

a. The Class of the equipment 

b. The sensi�vity of the equipment 

If we carry out inappropriate tests there is a chance we could inadvertently damage the equipment, or not test 

something which actually needs tes�ng.  

 

There is a minimum requirement for the test device to be able to carry out the following tests: 

• Earth con�nuity test using a test current of at least 20mA 

• Insula�on resistance test using a test voltage of 500V DC 

• Where RCDs are used, RCD performance tes�ng is required 

 

More advanced test devices may be equipped to carry out addi�onal tests, including: 

• Earth con�nuity test using a test current of up to 25A 

• Insula�on resistance test using a test voltage of 250V DC 

• Assessment of the protec�ve conductor and/or touch current 

• Polarity test for leads and extension leads 

• Load test 

 

Class I 

Following a sa�sfactory formal visual inspec�on, the following electrical tests could be carried out: 

1. Earth con�nuity using 200mA.  

 Depending upon the equipment under test and the capability of the test device, a higher test current of up 

 to 25A may be used, although care must be taken to not cause damage. 

 The test device should be able to measure in increments of 0.01Ω 

 Contact resistance can introduce errors in the region of 0.10Ω, so it is important a good connec�on is   

 maintained between the test lead and equipment under test. 

 Test lead resistance should also be considered.  Test lead should be ‘nulled’ or the lead resistance should be 

 measured and subtracted from equipment resistance values. 

 Test results obtained should be compared with acceptable values.   

 Where there are mul�ple conduc�ve parts on the equipment casing, mul�ple earth con�nuity tests may be 

 required.  
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 2. Insula�on resistance using 500V DC 

 The test device should be able to maintain the test voltage applied to the insula�on of the equipment under 

 test. 

 Test results obtained should be compared with acceptable values. 

 Zero or very low values indicate the insula�on may be breaking down, or the equipment under test may have 

 another fault.   

 If the equipment under test has filters or transient suppression devices e.g. surge protec�on, the results   

 obtained may be lower than those expected.  Tes�ng using a reduced test voltage of 250V DC is another   

 op�on. 

 Where the equipment under test isn’t suitable for an insula�on resistance test using 500V DC, it may be   

 necessary to consult with the equipment manufacturer to determine the appropriate tests e.g. insula�on 

 resistance test using 250V DC or an alterna�ve protec�ve conductor current test. 

3. Polarity using 200mA to 25A test current (addi�onal test only used for equipment lead sets or extensions) 

 This test verifies the connec�ons i.e. there should be con�nuity between the terminals labelled as live at the 

 plug and socket of the lead.  The same applies to the neutral.  

 Where there are mul�ple outlets, all outlets should be tested. 

4. Protec�ve conductor using mains voltage (op�onal test, but not used for equipment lead sets or extensions) 

 Depending upon the test device being used, this will either be a differen�al measurement of current flowing 

 in the live conductors, or by directly measuring current flowing in the protec�ve conductor. 

 As this is a test performed using mains voltage, care should be taken and should only be a/empted by the 

 test opera�ve if they understand the safe opera�on of the equipment under test.  The equipment will       

 become energised and may result in moving or hot parts, for example, a ke/le would need to be filled with 

 water to prevent the hea�ng element becoming damaged. 

5. Load test (op�onal test, but not used for equipment lead sets or extensions) 

 When equipment is in use it is designed to use electricity at a specific rate (real power in Wa/s or apparent 

 power in kVA).  This is known as the load.  A load test is an extra test which can be performed to help        

 establish whether the item has worn or faulty components which could lead to breakdown or fire. 

 In order to perform this test thoroughly, the equipment should be run for an extended period of �me at full 

 power (to get motors and temperatures up to normal working values) and it may also be necessary to        

 subject the item to a resis�ve load to replicate actual use. 

 Some test equipment displays the load test result as current (Amps) 

6. Func�onal using mains voltage 

 This is the last test to be performed, but should only be a/empted by the test opera�ve if they understand 

 the safe opera�on of the equipment under test. 

 The equipment is energised and should work normally. 
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 Class II 

Following a sa�sfactory formal visual inspec�on, the following electrical tests could be carried out: 

1. Insula�on resistance using 500V DC 

 The test device should be able to maintain the test voltage applied to the insula�on of the equipment under 

 test. 

 Test results obtained should be compared with acceptable values. 

 Zero or very low values indicate the insula�on may be breaking down, or the equipment under test may have 

 another fault.   

 If the equipment under test has filters or transient suppression devices e.g. surge protec�on, the results   

 obtained may be lower than those expected.  Tes�ng using a reduced test voltage of 250V DC is another   

 op�on. 

 Where the equipment under test isn’t suitable for an insula�on resistance test using 500V DC, it may be   

 necessary to consult with the equipment manufacturer to determine the appropriate tests e.g. insula�on 

 resistance test using 250V DC or an alterna�ve protec�ve conductor current test. 

2. Touch current test using mains voltage (op�onal test, but not used for equipment lead sets or extensions) 

 This test involves applying mains voltage to the equipment using the test instrument, and measuring any 

 current ‘leaking’ into exposed metal parts of the item.  A test probe designed to have the same impedance as 

 a human body is a/ached to metal parts which could be touched.  The test simulates the equipment being 

 touched by a person and measures the current which would pass into them. 

 Again, care must be taken when running this test as the equipment under test is energised i.e. it will power 

 up for a number of seconds.  If the item has a blade, hea�ng element or external moving parts, damage or 

 injury could occur. 

3. Load test (op�onal test, but not used for equipment lead sets or extensions) 

 When equipment is in use it is designed to use electricity at a specific rate (real power in Wa/s or apparent 

 power in kVA).  This is known as the load.  A load test is an extra test which can be performed to help        

 establish whether the item has worn or faulty components which could lead to breakdown or fire. 

 In order to perform this test thoroughly, the equipment should be run for an extended period of �me at full 

 power (to get motors and temperatures up to normal working values) and it may also be necessary to        

 subject the item to a resis�ve load to replicate actual use. 

 Some test equipment displays the load test result as current (Amps) 

4. Func�onal using mains voltage 

 This is the last test to be performed, but should only be a/empted by the test opera�ve if they understand 

 the safe opera�on of the equipment under test. 

 The equipment is energised and should work normally. 
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 Class I (non-sensi�ve) 

Obviously there are many different makes and models of test equipment on the market, and many of them work in 

slightly different ways.  It is therefore important that before carrying out any electrical tests on electrical         

equipment, that the Test Opera�ve has read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the equipment into the tester 

3. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 

4. Switch on the equipment (it will not power up whilst performing an Earth Con�nuity Test or an Insula�on 

Resistance Test) 

5. Turn the test dial to ‘Class I 20A’ 

6. Press ‘Start’ and stand clear.  DO NOT TOUCH THE EQUIPMENT UNDER TEST 

7. Test results will be displayed for Earth Con�nuity and Insula�on Resistance 

8. Check the results against known values 

9. Re-test the equipment if required, or if the test results are ques�onable   

10. The Current Leakage test may be carried out if the Insula�on Resistance Test result is ques�onable 

11. Con�nue to the next part of the process 
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 Class I (non-sensi�ve) 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the equipment into the tester 

3. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 

4. Switch on the equipment (it will not power up whilst performing an Earth Con�nuity Test or an Insula�on 

Resistance Test) 

5. Press ‘CL I’ and stand clear.  DO NOT TOUCH THE EQUIPMENT UNDER TEST 

6. Test results will be displayed for Earth Con�nuity, Insula�on Resistance and Current Leakage 

7. Check the results against known values 

8. Re-test the equipment if required, or if the test results are ques�onable   

9. Con�nue to the next part of the process 
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 Class I (sensi�ve) 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

1. Inspect & test the detachable power lead 

2. Carry out a full Formal Visual Inspec�on on the equipment (computer, monitor etc) 

3. Plug the equipment into the tester using the lead you have just inspected & tested 

4. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 

(a casing screw on the back is normally a good place) 

5. Switch on the equipment (it will not power up whilst performing an Earth Con�nuity Test or an Insula�on 

Resistance Test) 

6. Turn the test dial to ‘Class I 200mA’. The default Insula�on Resistance Test seEng is 500V, but if required 

should be reduced to 250V prior to star�ng the test 

7. Press ‘Start’ and stand clear. DO NOT TOUCH THE EQUIPMENT UNDER TEST 

8. Test results will be displayed for Earth Con�nuity and Insula�on Resistance 

9. Check the results against known values 

10. Re-test the equipment if required, or if the test results are ques�onable 

11. The Subs�tute Leakage test may be carried out if the Insula�on Resistance Test result is ques�onable (if 

your test equipment can do this test) 

12. Con�nue to the next part of the process 



 

© 2021 Priory Training Academy                                                                                 36                                                        Training Notes v9.0 

Electrical Tests 12 

 Class I (sensi�ve) 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

1. Inspect & test the detachable power lead 

2. Carry out a full Formal Visual Inspec�on on the equipment (computer, monitor etc) 

3. Plug the equipment into the tester using the lead you have just inspected & tested 

4. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 
(a casing screw on the back is normally a good place) 

5. Switch on the equipment (it will not power up whilst performing an Earth Con�nuity Test or an Insula�on 
Resistance Test) 

6. The default Insula�on Resistance Test seEng is 500V, but if required should be reduced to 250V prior to 
star�ng the test 

7. Press ‘CL I’ and stand clear. DO NOT TOUCH THE EQUIPMENT UNDER TEST 

8. Test results will be displayed for Earth Con�nuity, Insula�on Resistance and Current Leakage 

9. Check the results against known values 

10. Re-test the equipment if required, or if the test results are ques�onable 

11. Con�nue to the next part of the process 
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 Class II 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the equipment into the tester 

3. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 

4. Switch on the equipment (it will not power up whilst performing an Insula�on Resistance Test) 

5. Turn the test dial to ‘Class II’ 

6. The default Insula�on Resistance Test seEng is 500V, but if required should be reduced to 250V prior to 
star�ng the test 

7. Press ‘Start’ and stand clear. DO NOT TOUCH THE EQUIPMENT UNDER TEST 

8. Test results will be displayed for Insula�on Resistance 

9. Check the results against known values 

10. Re-test the equipment if required, or if the test results are ques�onable 

11. The Current Leakage test (Touch Current test on some test equipment) may be carried out if the Insula-
�on Resistance Test result is ques�onable 

12. Con�nue to the next part of the process 



 

© 2021 Priory Training Academy                                                                                 38                                                        Training Notes v9.0 

Electrical Tests 12 

 Class II  

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

1. Inspect & test the detachable power lead 

2. Carry out a full Formal Visual Inspec�on on the equipment (computer, monitor etc) 

3. Plug the equipment into the tester using the lead you have just inspected & tested 

4. A/ach the earth wander lead (test lead) to exposed bare metal on the equipment – not painted or coated 
(a casing screw on the back is normally a good place) 

5. Switch on the equipment (it will not power up whilst performing an Earth Con�nuity Test or an Insula�on 
Resistance Test) 

6. The default Insula�on Resistance Test seEng is 500V, but if required should be reduced to 250V prior to 
star�ng the test 

7. Press ‘CL I’ and stand clear. DO NOT TOUCH THE EQUIPMENT UNDER TEST 

8. Test results will be displayed for Earth Con�nuity, Insula�on Resistance and Current Leakage 

9. Check the results against known values 

10. Re-test the equipment if required, or if the test results are ques�onable 

11. Con�nue to the next part of the process 
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 Extension Lead 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the Extension Lead into the tester 

3. Plug the ‘mini IEC Lead’ into the back of the tester 

4. Plug the ‘mini IEC Lead’ into the first socket of the extension lead 

5. Turn the test dial to ‘Extension Lead’ 

6. If the Extension Lead has Surge Protec�on, reduce the test voltage to 250V 

7. Press ‘Start’ and stand clear. DO NOT TOUCH THE APPLIANCE UNDER TEST 

8. Test results will be displayed for Earth Con�nuity, Insula�on Resistance & Polarity 

9. Move the ‘mini IEC Lead’ to the next socket and re-test the extension lead 

10. Repeat the tests for each socket on the Extension Lead 

11. Check the results against known values 

12. Move onto the next part of the process 
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 Extension Lead 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the Extension Lead into the tester 

3. Plug the ‘mini IEC Lead’ into the back of the tester 

4. Plug the ‘mini IEC Lead’ into the first socket of the extension lead 

5. If the Extension Lead has Surge Protec�on, reduce the test voltage to 250V 

6. Press ‘EXT’ and stand clear. DO NOT TOUCH THE APPLIANCE UNDER TEST 

7. Test results will be displayed for Earth Con�nuity, Insula�on Resistance & Polarity 

8. Move the ‘mini IEC Lead’ to the next socket and re-test the extension lead 

9. Repeat the tests for each socket on the Extension Lead 

10. Check the results against known values 

11. Move onto the next part of the process 
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 Equipment Lead Set (3 core) 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the Power Lead into the tester 

3. Plug the Power Lead into the back of the tester 

4. Turn the test dial to ‘Extension Lead’ 

5. Press ‘Start’ and stand clear. DO NOT TOUCH THE APPLIANCE UNDER TEST 

6. Test results will be displayed for Earth Con�nuity, Insula�on Resistance & Polarity 

7. Check the results against known values 

8. Move onto the next part of the process 
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 Equipment Lead Set (3 core) 

Remember, before carrying out any electrical tests on electrical equipment, ensure that the Test Opera�ve has 

read the test equipment instruc�ons and is competent in its use. 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Carry out a full Formal Visual Inspec�on 

2. Plug the Power Lead into the tester 

3. Plug the Power Lead into the back of the tester 

4. Turn the test dial to ‘Extension Lead’ 

5. Press ‘Start’ and stand clear. DO NOT TOUCH THE APPLIANCE UNDER TEST 

6. Test results will be displayed for Earth Con�nuity, Insula�on Resistance & Polarity 

7. Check the results against known values 

8. Move onto the next part of the process 
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 High Earth Con�nuity Test Results 

One of the biggest errors we see in the inspec�on and tes�ng world, is the assump�on that a high earth con�nuity 

test result is an instant failure. As we are measuring the resistance of the protec�ve earthing conductor (earth 

wire), it follows that the proper�es of the earth wire will have an impact on the result i.e. the length and cross     

sec�onal area (CSA). 

In most cases, the test device doesn’t know the length or CSA of the cord and can therefore only take a             

measurement and provide a result. It is up to the person using the test device to use their skills and informa�on 

provided to make the final decision. 

There is a small equa�on we can use to determine the maximum permissible resistance of the equipment and 

earth wire combined: 

0.1Ω + RΩ (RΩ is the resistance of the earth wire) 

For your convenience, we have calculated these values for you and provided them on the laminated guide which 

accompanies this document. 

Priory On-site Guide 
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 Industrial Equipment 

Whilst the majority of electrical equipment is powered via a standard 3 pin socket outlet and BS1363 plug, some 

items are designed to be used in harsher environments or require more electricity than can be provided by             

conven�onal means.  From this point onwards we will refer to these items as Industrial Equipment. 

Although Industrial Equipment may appear to be heavy duty and different to normal ‘domes�c’ style electrical    

equipment, it s�ll falls within our remit and should be inspected and tested on a regular basis.  In fact it oFen requires 

significantly more a/en�on as this type of equipment is frequently and easily damaged during normal opera�on, so 

poses a much greater risk to the equipment user. 

So how does industrial equipment differ from basic everyday equipment?  Whilst it may be bigger and more powerful, 

from a safety point of view it is s�ll going to be constructed as either Class I or Class II from a safety perspec�ve, so we 

carry out the same Formal Visual Inspec�on and Electrical Tests as with any other equipment.  As men�oned earlier, 

from an inspec�on and tes�ng point of view, we must ignore what the appliance is and what it does, and focus on 

what safety features have been built into it e.g. basic protec�on only, or basic protec�on and fault protec�on. 

 

110V (Centre Tapped) - Yellow 

Typically used on construc�on sites and in workshops and is  

designed to be safer by using a lower opera�ng voltage. 

 

 

 

 

230V - Blue 

OFen used in workshops, server rooms and where a temporary  

230V mains supply is required. 

 

 

 

 

 

400V / 415V (Three phase) - Red 

This equipment requires much more power and uses 3 phases  

(live wires) instead of the normal single phase 
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 Tes�ng Industrial Equipment 

In order to test Industrial Equipment it is obviously necessary to plug the appliance into your test equipment. In 
some cases the test equipment may have been designed with this in mind and have a 110V 16A socket built-in, but 
this doesn’t help with 230V or 400V appliances. It will therefore be necessary to use test adaptors. These are 
simply a way of conver�ng an industrial plug into a standard 3 pin BS1363 plug so that it can be plugged into your 
test equipment. 

110V Test Adaptor 

Test lead (wander lead) 

Test adaptors can be purchased from reputable equipment suppliers in 110V, 230V and 400V variants. 
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 Tes�ng Industrial Leads 

Industrial extension leads are to be treated in the same way as normal domes�c style extension leads.  They must 
be given a thorough Formal Visual Inspec�on, then tested for Earth Con�nuity, Insula�on Resistance and Polarity. 
To be able to carry out the tests to the required standard, two test adaptors may be required as shown below. 

110V Test Adaptor 

(female) 

110V Test Adaptor 

(male) 
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 Tes�ng 110V Industrial Transformers 

110V transformers are essen�ally a modified Industrial extension lead - they have a mains plug and one or more 
socket outlets - the difference being that 230V goes in and 110V comes out. They must be given a thorough Formal 
Visual Inspec�on, then tested for Earth Con�nuity, Insula�on Resistance and Polarity. 

To be able to carry out the tests to the required standard, a test adaptor will be required as shown below. 

110V Test Adaptor 

(male) 

110V Transformer Polarity Test 

Whilst the PAT Test device will be able to carry out the required 
Earth Con�nuity and Insula�on Resistance Tests, it won’t be able 
to carry out a Polarity Test. 

A 110V Socket Tester will be able to determine the polarity of the 
110V sockets. 
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 The Func�on Check is one of the most important parts of the inspec�on and tes�ng process, although it is oFen 
not carried out fully by the Test Opera�ve. Have a look at the following ques�ons: 

 

• Does the User Check indicate whether the equipment actually works? 

• Does the Environment Check indicate whether the equipment actually works? 

• Does the Formal Visual Inspec�on indicate whether the equipment actually works? 

• Do the Electrical Tests indicate whether the equipment actually works? 

 

I think you can probably see the point we are trying to make here. Up to this point, the equipment  and its            
environment have apparently been absolutely fine.  In fact, we were probably geEng ready to put a PASS label on 
the item before we hand it back to the equipment user.  But what if the item doesn’t actually work? Not only will 
you get a few choice comments from the equipment user, such as “you said it passed its inspec�on and tests”, but 
what if the equipment has an automa�c switch which doesn’t func�on properly?  

This could lead to overhea�ng and eventually a fire. 

For the average contractor, a Func�on Check is seen as a waste of their �me and money, so it is rarely completed 
properly.  However, we can’t put a price on safety so it must be completed every �me an item is given a Formal 
Visual Inspec�on and a Combined Inspec�on & Tests. 

In most cases the Func�on Check is quite straight forward, we plug the equipment into a mains socket and switch it 
on.  For something a simple as a lamp, this is fine, but what if the item has mul�ple controls? 

We need to make sure ALL of the controls func�on, so it can be quite an involved process.  If you are not familiar 
with how the equipment works, it is good prac�ce to get the equipment user to carry out the Func�on Check.  
AFer all, we are powering-up the item using mains voltage, so if there are hot or moving parts the Test Opera�ve 
could be puEng themselves at risk. 

If the equipment has a thermostat, or goes through a process, it is important we allow the item enough �me to 
complete a whole cycle.  For example, we would fill a ke/le to maximum, switch it on and allow it to boil and 
switch off.  If the ke/le doesn’t boil the water, or switch itself off, the ke/le has failed the Func�on Check and    
cannot be given back to the user. 

If the equipment passes the Func�on Check (having also passed the Formal Visual Inspec�on and Electrical Tests) 
we can now record it as having passed the inspec�on and tests. 
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 In Low Risk environments e.g. offices and shops, it isn’t a legal requirement to record any informa�on regarding the 
inspec�on and tes�ng process. However, it is seen as good prac�ce, because if there was ever an incident it may 
be necessary to demonstrate to the authori�es what steps were taken to safeguard your employees. 

As the inspec�on and tes�ng process covers many different aspects, the paperwork we use should reflect that. 
The amount of detail you record is subjec�ve and there is no right or wrong way, but having plenty of informa�on 
available to you and the management is oFen a good thing. None of us like doing paperwork, so we need to make 
the process as painless and efficient as possible. 

The IET Code of Prac�ce outlines what they think is required regarding paperwork, but it may be necessary to     
adjust the paperwork to suit your business and circumstances. 

Over the years of inspec�on and tes�ng in the field, we have developed a set of sample forms which are designed 
to record the Formal Visual Inspec�on, the results of Electrical Tests and the overall status of the equipment i.e. 
whether it has passed or failed. Examples can be found in the Appendices of this document. 

Whether you record your results on paper or electronically, you should keep them indefinitely. Each �me you test 
an item, it is good prac�ce to compare this year’s results with those of the previous year(s), as you will be able to 
iden�fy if the test results are geEng worse year on year. If this is the case, it may be necessary to either have the 
equipment serviced or to start budge�ng for it’s replacement. 

Results Log Sheet 

 

 

 

 

 

 

 

 

Inspec�on and Tes�ng Summary 
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 As with recording test results, in low risk environments e.g. offices and shops, it isn’t a legal requirement to label an 
item which has gone through the inspec�on and tes�ng process. However, it is seen as good prac�ce, and will     
certainly prevent awkward ques�ons should you have an audit. 

The amount of informa�on you record on your labels is up to you, but there some pieces of informa�on which are 
specifically required: 

1. Equipment Unique Number. As you may have mul�ple items of the same descrip�on e.g. ke/les, how 
do you trace each individual item to its relevant test results? By giving each piece of electrical equipment 
its own unique number (which is recorded on the label and paperwork), there is no chance of mixing 
them up. 

2. Check Date. When did you inspect and/or test the equipment? This will show the adherence to a 
maintenance programme, but doesn’t make the process too rigid. The item has been inspected and/or 
tested and there is an assump�on that it will go through the same process at some �me in the future. 

3. Inspector. Where mul�ple people are responsible for inspec�ng and tes�ng equipment, it is good    
prac�ce to iden�fy who carried out the work.  Ini�als are generally used, but where there are inspectors 
with the same ini�als, another way of uniquely iden�fying them must be used. 

4. Status. Has the equipment ‘passed’ or ‘failed’. Important informa�on for the equipment user. 

Addi�onal informa�on may be included at your discre�on. 

The IET Code of Prac�ce outlines what is required on a label, but the label design is down to your own personal 
preference. Nowhere is it wri/en that pass labels have to be green and fail labels have to be red.  The informa�on 
on the label is more important than the label colour. 

One piece of informa�on which should NOT be put on a pass label it a re-test date. As the inspec�on and tes�ng 
process should follow a risk based approach, who can predict when an item needs to be re-tested?  The equipment 
could move loca�ons, the business may change what it does, the amount of use an item gets may change etc. So 
all we are saying is that the equipment has been inspected and tested and the same will happen again at some 
point, depending upon the outcome of periodic risk assessments. 

Acceptable labels 

 

 

 

 

 

 

These simple labels contain all of the required informa�on highlighted above: 

1. Unique number 

2. Check date 

3. Inspector’s ini�als 

4. Pass or fail 
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 Now know about: 

 

• Work environments 

• Equipment types 

• Equipment classes 

• User checks 

• Formal visual inspec�ons 

• Electrical tests 

 

But how oFen do we need to go through the inspec�on and tes�ng process?  All of the factors listed above will 
have an impact on the safety of the equipment and therefore will influence how oFen the equipment should be 
inspected and/or tested. 

Many people are of the opinion that electrical equipment must be tested every year, but who decided that? 
Whereas it might be appropriate for some items in certain work environments, it may not be for others. So how do 
we decide what is suitable for our own premises? 

Although there are many opinions on how oFen equipment should be inspected and tested, it is actually up to each 
company to carry out their own risk assessments, on a regular basis, compare their findings with their previous  
results and from that decide how oFen the inspec�on and tes�ng process should be carried out. 

To be able to come with a good risk assessment of your electrical equipment, there are a few things you need to 
consider: 

 

• How much use does the equipment get? High usage = higher risk 

• How much does the equipment move around? High levels of movement = higher risk 

• Is the user trained to use the equipment? Untrained = higher risk 

• Is the equipment being used in a harsh environment? Wet/dirty environment = higher risk 

• Is the equipment Class I or Class II? Class I = higher risk 

• Is the equipment regularly maintained? Low maintenance = higher risk 

 

As you can see, there are many things to consider - some rela�ng to the equipment itself, some rela�ng to the 
work environment it is being used in and some rela�ng to the user of the equipment. If at the end of the risk     
assessment there are poten�al problems, it may be necessary to come up with ways of reducing the risks and  
making the premises a safer place.  

Iden�fying the risks is only the first part of the process, the second part is to try and minimise or eradicate the risks 
altogether.  If there are recurring issues, it may be necessary to: 

 

• Consider replacing the equipment for a more rugged type 

• Introduce or improve the training for the equipment user 

• Increase the frequency of inspec�on and tes�ng un�l the problems have been eradicated 
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 1. Basic Electrical Facts 

2. The Inspec�on and Tes�ng Process 

3. Classes of Electrical Equipment 

4. Which fuse? 

5. Notes 
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Basic Electrical Facts 17 

 Current 

Current is the movement or flow of electrons along a conductor. 

When an electrical supply is connected to a lamp with copper wires, the lamp illuminates.  This is because as current 
flows through the filament of the lamp (which has resistance), the filament becomes hot.  The hea�ng of the      
filament radiates light. 

Different items will have different current requirements depending upon the components built into the item. 

The unit of current is the ampere (A or Amp). 

 

Voltage 

Voltage is the term used to describe ‘electrical pressure’, electromo�ve force (EMF) or poten�al difference. 

In an electrical system, there is a build up of nega�ve charge at one terminal and posi�ve charge at the other.  
These charges want to balance out, so there is an electrical force, or strain, between them.  The greater the     
difference between the nega�ve and posi�ve charges, the greater the energy with which the electrons move. 

For example, when a circuit is connected between the terminals of a ba/ery, the ‘electrical pressure’ (voltage) from 
the ba/ery forces electrons to flow from the nega�ve terminal to the posi�ve terminal. 

The unit of voltage is the Volt (V). 

 

Resistance 

In an electrical circuit, resistance means opposi�on to current flow. 

The amount of resistance is directly related to how easily atoms of specific materials give up electrons.  A material 
such as copper has a weak hold on some of its electrons, so it is said to have low resistance.  Other materials, such 
as plas�c have a strong hold on its electrons, so it is said to have high resistance and resists the flow of electrons. 

Conductors have low resistance and insulators have high resistance. 

We use conductors to allow the flow of electrical energy and insulators to control the flow. 

In an electrical circuit, components such as lamps or items with elements such as toasters provide resistance to 
current flow.  All electrical components and circuits, including the wire, have resistance that will cause opposi�on 
to current flow. 

The unit of resistance is the Ohm (Ω). 

 

Power 

Electrical power is the combina�on of voltage and current, which enables work to be done.   

Electrical energy on its own isn’t of much use to us, but we can use it to react with components within electrical 
equipment e.g. hea�ng elements, filaments and motors to create an effect.  The rate of change of electrical energy 
to another form of energy e.g. heat, light, sound, movement… or a combina�on of them, is expressed as power. 

The greater the power of the item, the more electrical energy is being converted to another form of energy. 

The unit of power is the Wa/ (W). 
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 BS1363 Plug 

Plugs come in numerous shapes, colours and styles, but the basic design of a standard BS1363 plug has been  
around for many years. This design has to ensure an efficient connec�on to the socket outlet can be made and 
maintained, whilst providing the required levels of safety to the user. 

Rewireable plug 

 

 

 

 

 

 

 

 

 

 

 
Earth conductor 

(green & yellow) 

Neutral conductor 

(blue) 

Cartridge fuse 

Live conductor 

(brown) 

Cord grip 

Cable sheath 
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 Class I 

 

 

 

 

 

 

 

 

Class II 

 

 

 

 

 

 

 

 

Class 01 (pseudo class) 

 

 

 

 

 

 

 

 

 

 

Class 0 

Live (Phase) - brown 

Neutral - blue 

Earth - green & yellow 

Double insulated flex 

 

Basic protec�on and fault protec�on 

 

 

 

Live (Phase) - brown 

Neutral - blue 

Double insulated flex 

 

Double/reinforced insulated equipment 

Basic protec�on only 

 

 

 

Live (Phase) - brown 

Neutral - blue 

Double insulated supply flex 

 

Basic protec�on 

Separate fault protec�on provision 

<< Restricted use only >> 

 

 

 

 

Live (Phase) - brown 

Neutral - brown 

Single insulated flex 

 

Basic protec�on only 

<< Not acceptable for use in the UK >> 
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 As the fuse protects the cord, it needs to be a low enough ra�ng to blow before the cord sets on fire, but at the 

same �me it needs to be big enough to allow the equipment to work without crea�ng any func�onality issues.  It is 

therefore a balancing act between func�on and protec�on. 

Officially we only have BS1362 3A and 13A fuses available to us, but more manufacturers are using addi�onal, more 

appropriate fuses e.g. 5A and 10A. 

The chart below shows the rela�onship between the equipment power (Wa/s) and current (Amps) and may be 

used to determine if an alterna�ve fuse may be appropriate to use. 

 

 

 

 

 

 

 

 

Power ÷ Voltage = Current e.g. 700W ÷ 230V = 3A 

     e.g. 3000W ÷ 230V = 13A 

 

 



 

© 2021 Priory Training Academy                                                                                 58                                                        Training Notes v9.0 

Workbook 18

 A bit of Physics….. 

The tes�ng of electrical equipment requires an understanding of the physical principals behind electricity.  

Knowing what electrical informa�on is required; where to find it; and how to use it is cri�cal to ensuring 

the equipment is electrically safe to use. 

 

Ohm’s Law 

Current flow in a circuit is directly propor�onal to the voltage across the  
circuit and inversely propor�onal to the resistance contained in the  
circuit, providing circuit condi�ons remain the same. 

V = I x R              (V = Voltage, I = Current, R = Resistance) 

Transposing the formula allows us to calculate current or resistance. 

I = V ÷ R  and  R = V ÷ I       

 

Power 

Power in an electrical circuit refers to the rate at which electrical energy  
is converted to some other form, such as heat or magne�sm. The unit  
of measurement for power is the wa/ (W). 

The formula for calcula�ng power is: 

P = V x I and  V = P ÷ I       (P = Power, V = Voltage, I = Current) 

Power ÷ Volts = Current   e.g. 700W ÷ 230V = 3.0A 

 

 Unit measured 

in 

Symbol Defined as 

Current  
  

Poten�al Difference  
  

Resistance  
  

Power  
  

V 

I R 

P 

V I 
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 Key Facts 

The following points represent key pieces of informa�on required for carrying out inspec�on and tes�ng 

to the correct standard.  As you go through the training course, simply fill in the gaps. 

 

1. What should everybody do prior to plugging in a piece of equipment? 

1  …...…….…...…...…...…….…….…….…….……………. 

2  …...…….…...…...…...…….…….…….…….…...…...…. 

2. Who is responsible for the safety of electrical equipment on a daily basis? ….....…...…...…….…...…...…..

…...…...…...…….…….…….….….…...…...…...…...…….….….…...…….……………………………………………………………….. 

3. In-service inspec�on and tes�ng covers which of the following types of electrical equipment? 

1  Extension leads  

2   Hand-held equipment 

3   Mobile equipment 

4   Movable equipment 

5   Sta�onary equipment 

6   Fixed equipment 

7   Built-in equipment 

8   Informa�on technology 

4. How do we decide how oFen the inspec�on and tes�ng should be carried out? ……………………………...

………………………………................................................................................................................................ 

5. What are generally the highest risk items of electrical equipment on your site? ….….....….…….………….

….....………………………….………………………………………….…….…….…….……………….….….…...………………………….. 

6. What 4 pieces of informa�on are required on an inspec�on and tes�ng label? 

1  …...…….…...…...…...…….…….…….…….…...…...…. 

2  …...…….…...…...…...…….…….…….…….…...…...…. 

3  …...…….…...…...…...…….…….…….…….…...…...…. 

4  …...…….…...…...…...…….…….…….…….…...…...…. 
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 7. Electrical equipment fi/ed with a protec�ve earthing conductor is known as …..……………………………… 

 ………………………………………………………………………………………………………………………………………………………….. 

8. Electrical equipment with 2 layers of insula�on around live parts is known as …………………..……………. 

 ………………………………………………………………………………………………………………………………………………………….. 

9. Electrical equipment which requires less than 50Vac / 120Vdc to work is known as ..…..…………………. 

 …………………………………………………………………………………………………………………………………………………………. 

10. Draw the Class II construc�on mark: 

 

 

 

11. What is the Bri�sh Standard number for a standard 3 pin plug? …………………..………………………………….. 

12. What is the Bri�sh Standard number for a plug fuse? …………………..………….……….……………………………... 

13. A 3 Amp fuse is for electrical equipment of up to how much power (Wa/s)?  …………………..…………….. 

14. What electrical tests have to be carried out on Class I electrical equipment? 

1 …............................................................................... 

2 …............................................................................... 

3 …............................................................................... 

15. What electrical tests have to be carried out on Class II electrical equipment? 

1 …............................................................................... 

2 …............................................................................... 

16. What electrical tests have to be carried out on a Class I extension lead? 

1 …............................................................................... 

2 …............................................................................... 

3 …............................................................................... 

4 …............................................................................... 

17. What addi�onal electrical tests may be carried out on Class I and Class II electrical equipment? 

1 …............................................................................... 

2 …............................................................................... 
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For example… 

 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

P 

V I 

Power (W) ÷ Volts (V) = Current (I)    

 

700 

230 3 

700W ÷ 230V = 3.0A 

?W 

230 ?A 

……...W ÷ 230V = ……..A 

……...W ÷ 230V = ……..A 

……...W ÷ 230V = ……..A 

From the equipment label 

We have these 

values 

We are finding 

this value 
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 The equipment draws a certain amount of current from the socket. 

The current is drawn through the flexible cord to the equipment.  Too much current passing through this 

will lead to overhea�ng and poten�ally a fire.  Selec�ng the correct fuse will protect the cord. 

 

 

 

 

 

 

 

 

The fuse has to be big enough for the equipment to work correctly, but small enough to protect the cord. 

For example… 

 

 

 

 

 

 

 

 

 

In this example, the 13 Amp fuse is large enough for the ke/le to func�on correctly, but small enough to 

blow before the 15 Amp cord gets too hot. 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

How much current will 

the equipment draw? 

How much current can 

the cord carry safely? 

Which size fuse will 

protect the cord? 

3000W Ke/le 

1.5 mm² cord 

Which fuse do 

we need? 

3000W Ke/le 

Draws 13 Amps 
1.5 mm² cord 

Can carry 15 Amps 

13 Amp fuse 
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 Trainee Name:…………………………………………….… Date:……………………… 
 

 

1. Equipment which achieves protec�on against electric shock, by a connec�on to the protec�ve 

earthing conductor (earth wire) in the fixed installa�on, is classified as 

a    Class I 

b    Class II 

c    Class III 

d    Class 0 

 

2. Which one of the following diagrams shows the Class II construc�on mark? 

a                                                    c 

 
 

b                                                    d 

 

 

3. The most likely cause of overhea�ng of a standard 13 Amp plug would be 

a    a loose connec�on at one or more of the terminals 

b    reversed polarity of the cable conductors 

c    inadequate earthing connec�ons 

d    the use of an incorrectly rated cartridge fuse 

 

4. When inspec�ng and tes�ng Class I equipment, which of the following describes the correct order 

of ac�on? 

a    func�on check, formal visual inspec�on, earth con�nuity test, insula�on resistance test 

b    formal visual inspec�on, func�on check, earth con�nuity test, insula�on resistance test 

c    formal visual inspec�on, insula�on resistance test, earth con�nuity test, func�on check 

d     formal visual inspec�on, earth con�nuity test, insula�on resistance test, func�on check 

 

5. Inspec�on and tes�ng labels fixed to items of electrical equipment MUST 

a    be colour coded to iden�fy the type of construc�on 

b    uniquely iden�fy it from all other equipment 

c    include the company logo and inspectors ini�als 

d    be bar-coded and machine readable 

Read the ques�ons carefully.  One correct answer per ques�on. 

Circle the leNer of the correct answer e.g.   a          
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 6. Which one of the following would NOT be applicable when tes�ng a two-core cord set? 

a    formal visual inspec�on 

b    earth con�nuity test 

c    polarity check 

d    insula�on resistance test 

 

7. A Class I fan is subjected to an insula�on resistance test a8er repair. The minimum acceptable 

value of insula�on resistance is 

a    0.5 MΩ 

b    1 MΩ 

c    2 MΩ 

d    4 MΩ 

 

8. An extra low voltage monitor is subjected to the following tests on the test device 

a    earth con�nuity test, insula�on test, subs�tute leakage test 

b    insula�on test, subs�tute leakage test 

c    earth con�nuity test, insula�on test 

d    none 

 

9. Sensi�ve informa�on technology equipment (e.g. computers etc) are to be tested for earth     

con�nuity using the following sePng on the test equipment 

a    Class II Test 

b    Class I Test 2A 

c    Class I Test 200mA 

d    Current Leakage Test 

 

10. When performing a visual inspec�on on a Class II radio, damage is found on the outer casing. 

The correct course of ac�on should be 

a    carry out the Class II tests and record the results 

b    immediately fail the equipment, remove the equipment from use, document your findings 

    and inform the responsible person 

c    inform the user of your findings and allow them to report the damage to the responsible    

    person 

d    take no ac�on as the equipment cannot be tested Score 

                      / 10 







Test Paper 1 (Prac�ce Paper) 

 



Test Paper 1 (Prac�ce Paper) 

 



Test Paper 1 (Prac�ce Paper) 

 



Test Paper 1 (Prac�ce Paper) 
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