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How to use this book


Throughout this book you will see the following features:

INDUSTRY TIPS and KEY FACTS are particularly useful pieces of advice that can assist you in your workplace or help you remember something important.



INDUSTRY TIP

Remember, when you are carrying out your practical tasks either in the workplace or your place of learning, everyone, including you, is responsible for safety.






[image: Purple calculator graphic for educational or revision material branding.] KEY FACT

The internal angles of a right-angled triangle always add up to 180°.




KEY TERMS in bold purple in the text are explained in the margin to aid your understanding. (They are also explained in the Glossary at the back of the book.)



KEY TERM

SI units: The units of measurement adopted for international use by the Système International d’Unités.




HEALTH AND SAFETY boxes flag important points to keep yourself, colleagues and clients safe in the workplace. They also link to sections in the health and safety chapter for you to recap learning.



HEALTH AND SAFETY

An ammeter has a very low internal resistance and must never be connected across the supply.




ACTIVITIES help to test your understanding and learn from your colleagues’ experiences.



[image: Purple calculator graphic for educational or revision material branding.] ACTIVITY

A wall measures 6 cm on a 1:50 scale drawing. What is the true length of the wall?
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IMPROVE YOUR MATHS items combine improving your understanding of electrical installations with practising or improving your maths skills.

[image: Green circular icon featuring a white outline of a hand holding a pen or stylus, suggesting writing or annotation.]

IMPROVE YOUR ENGLISH items combine improving your understanding of electrical installations with practising or improving your English skills.

At the end of each chapter there are some TEST YOUR KNOWLEDGE questions and PRACTICAL TASKS. These are designed to identify any areas where you might need further training or revision. Answers to the questions are at the back of the book.





CHAPTER 1 HEALTH AND SAFETY AND INDUSTRY PRACTICES




INTRODUCTION

Every year, accidents at work result in the deaths of more than one hundred people in Great Britain, with several hundred thousand more being injured in the workplace. In 2019/20, Health and Safety Executive (HSE) statistics recorded 38.8 million working days being lost due to work-related illness (32.5 million) and workplace injury (6.3 million).

Occupational health and safety affects all individuals and aspects of work in the complete range of working environments - hospitals, factories, schools, universities, commercial undertakings, manufacturing plants and offices. As well as the human cost in terms of pain, grief and suffering, accidents in the workplace also have a financial cost, such as lost income, insurance and production disturbance. The HSE put this figure at £16.2 billion for the year 2018/19. It is therefore important to identify, assess and control the activities that may cause harm in the workplace.

In addition to injuries to persons, construction site activities lead to many recorded incidents of land and air contamination impacting the environment we live in.

This chapter is designed to enable you to understand health, safety and environmental legislation and associated practices and procedures, when installing and maintaining electrotechnical systems and equipment. You will need this knowledge to underpin the application of health, safety and environmental legislation, practices and procedures.





[image: Diagram of the 5 steps for risk assessment.]

Figure 1.1 The five steps for risk assessment




Long Description
5 steps for risk assessment: Identify hazard, Assess risk, Evaluate risk and plan a solution, Document and implement, Monitor and evaluate. Arrows indicate the cyclical nature of the process. Each step is labelled and positioned within the circular process.




INDUSTRY TIP

You can see the most up-to-date statistics relating to accidents in the workplace by visiting the HSE website.







	Learning objectives





	This table shows how the topics in this chapter meet the outcomes of the different qualifications.



	Topic
	Electrotechnical Qualification (Installation) or (Maintenance) 5357
Unit 101-001
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	Level 2 Technical Certificate in Electrical Installation 8202
Unit 201
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1 THE LAW: ROLES AND RESPONSIBILITIES

When something goes wrong, there are two sub-divisions of the law that apply to health and safety: civil law and criminal law.


	•  Civil law – deals with disputes between individuals, between organisations, or between individuals and organisations, in which compensation can be awarded to the victim. The civil court is concerned with liability and the extent of that liability rather than guilt or non-guilt.
Example: If a sub-contractor has not been paid by a main contractor, the sub-contractor may make a claim against the main contractor through a civil court. The judge will examine the terms of the contract and settle the dispute based on those terms.


	•  Criminal law – the body of rules that regulates social behaviour and prohibits threatening, harming or other actions that may endanger the health, safety and moral welfare of people. The rules are laid down by the government and are enacted by Acts of Parliament as statutes. The Health and Safety at Work etc. Act 1974 (HSW Act) is an example of criminal law. It is enforced by the Health and Safety Executive (HSE) or Local Authority environmental health officers.





KEY TERMS

Civil law: decides on a dispute between parties.

Criminal law: decides if someone is guilty of a criminal act.

Liability: a debt or other legal obligation in order to compensate for harm.

Statute: a major written law passed by Parliament.






INDUSTRY TIP

You can access more information about the HSW Act 1974 on the HSE website.




In terms of health and safety, criminal law is based only on statute law, but civil law may be based on either common law or statute law.


	•  Common law – the body of law based on custom and decisions made by judges in courts. In health and safety, the legal definitions of terms such as ‘negligence’, ‘duty of care’, and ‘so far as is reasonably practicable’ are based on legal judgments and are part of common law. Common law usually uses past cases that set a precedent to help the judge decide an outcome.

	•  Statute law – the name given to law that has been laid down by Parliament as Acts of Parliament.





INDUSTRY TIP

In terms of common law, ‘so far as is reasonably practicable’ involves weighing a risk against the trouble, time and money needed to control it.




In summary, criminal law seeks to protect everyone in society and civil law seeks to recompense individuals, to make amends for loss or harm they have suffered (i.e. provide compensation).


The main legal requirements for health and safety at work

The HSW Act 1974 is the basis of all British health and safety law. It provides a comprehensive and integrated piece of legislation that sets out the general duties that employers have towards employees, contractors and members of the public, and that employees have towards themselves and each other. These duties are qualified in the HSW Act by the principle of ‘so far as is reasonably practicable’.

What the law expects is what good management and common sense would lead employers to do anyway; that is, to look at what the risks are and take sensible measures to tackle those risks. The person(s) who is responsible for the risk and best placed to control that risk is usually designated as the duty holder.



KEY TERM

Duty holder: the person in control of the danger.




The HSW Act lays down the general legal framework for health and safety in the workplace, with specific duties being contained in regulations, also called statutory instruments (SIs), which are also examples of laws approved by Parliament.



INDUSTRY TIP

The duty holder must be competent by formal training and experience and have sufficient knowledge to avoid danger. The appropriate level of competence will differ for different areas of work.






Individuals’ responsibilities under health and safety legislation

The HSW Act, which is an Enabling Act, is based on the principle that those who create risks to employees or others in the course of carrying out work activities are responsible for controlling those risks.



KEY TERM

Enabling Act: an Enabling Act allows the Secretary of State to make further laws (regulations) without the need to pass another Act of Parliament.




The HSW Act places specific responsibilities on:


	•  employers

	•  the self-employed

	•  employees

	•  designers

	•  manufacturers and suppliers

	•  importers.



This section will deal with the responsibilities of employers, the self-employed and employees.



ACTIVITY

Think of any jobs you have had in the past, such as part-time work in the holidays. What do you think were your responsibilities for health and safety?





Responsibilities of employers and the self-employed

Under the main provisions of the HSW Act, employers and the self-employed have legal responsibilities in respect of the health and safety of their employees and other people (e.g. visitors and contractors) who may be affected by their undertaking and exposed to risks as a result. The employers’ general duties are contained in Section 2 of the Act.

They are to ensure, ‘so far as is reasonably practicable’, the health, safety and welfare at work of all their employees, in particular:


	•  the provision of safe plant and systems of work

	•  the safe use, handling, storage and transport of articles and substances

	•  the provision of any required information, instruction, training or supervision

	•  a safe place of work including safe access and exit

	•  a safe working environment with adequate welfare facilities.



These duties apply to virtually everything in the workplace, including electrical systems and installations, plant and equipment. An employer does not have to take measures to avoid or reduce the risk if that is technically impossible or if the time, trouble or cost of the measures would be grossly disproportionate to the risk.



Responsibilities of employees

Employees are required to take reasonable care for the health and safety of themselves and others (including work colleagues, clients, members of the public and practically anyone who is affected). To achieve this aim, they have two main duties placed upon them:


	•  to take reasonable care for the health and safety of themselves and others who may be affected by their acts or omissions at work

	•  to co-operate with their employer and others to enable them to fulfil their legal obligations.





INDUSTRY TIP

Remember, when you are carrying out your practical tasks either in the workplace or your place of learning, everyone, including you, is responsible for safety.




In addition, there is a duty not to misuse or interfere with safety provisions. Most of the duties in the HSW Act and the general duties included in the Management of Health and Safety at Work Regulations 1999 (the Management Regulations) are expressed as goals or targets that are to be met ‘so far as is reasonably practicable’ or through exercising ‘adequate control’ or taking ‘appropriate’ (or ‘reasonable’) steps. This involves making judgements as to whether existing control measures are sufficient and, if not, deciding what else should be done to eliminate or reduce the risk. This risk assessment will be produced using Approved Codes of Practice (ACoP) and published standards, as well as HSE or industry guidance on good practice, where available.



INDUSTRY TIP

You can access Management of Health and Safety at Work Regulations 1999 (the Management Regulations) by searching the HSE website.








2 HEALTH AND SAFETY LEGISLATION

When the HSW Act came into force, there were already some 30 statutes and 500 sets of regulations in place. The aim of the Health and Safety Commission (HSC) and the Health and Safety Executive (HSE) was to progressively replace the existing regulations with a system of regulation that expresses general duties, principles and goals, with any supporting detail set out in ACoPs and guidance.


Regulations

Statutory Instruments (SIs) are laws approved by Parliament. The regulations governing health and safety are usually made under the HSW Act, following proposals from the HSC/HSE. This applies to regulations based on European Commission (EC) Directives as well as those produced in Great Britain.

The HSW Act, and general duties in the Management Regulations, set goals and leave employers the freedom to decide how to control the risks they identify. Guidance and ACoPs give advice.

Some risks are considered so great or the proper control measures so costly that it would not be appropriate to leave employers to decide what to do about them. Regulations identify these risks and set out the specific action that must be taken. Often these requirements are absolute – they require something to be done, without qualification. The employer has no choice but to undertake whatever action is required to prevent injury, regardless of cost or effort.

Some regulations apply across all workplaces. Such regulations include the Manual Handling Operations Regulations 1992, which apply wherever things are moved by hand or bodily force, and the Health and Safety (Display Screen Equipment) Regulations 1992, which apply wherever visual display units (VDUs) are used. Other regulations apply to hazards unique to specific industries, such as mining or the nuclear industry.


[image: Front page of the Provision and Use of Work Equipment Regulations 1998.]

Figure 1.2 An example of the front page of a regulatory document





INDUSTRY TIP

You can search the Government’s legislation database for each of these regulations at the GOV.UK website.




The following regulations apply across the full range of workplaces.


	•  Control of Noise at Work Regulations 2005: require employers to take action to protect employees from hearing damage.

	•  Control of Substances Hazardous to Health (COSHH) Regulations 2002 (as amended): require employers to assess the risks from hazardous substances and take appropriate precautions.

	•  Electricity at Work Regulations 1989: require people in control of electrical systems to ensure they are safe to use and maintained in a safe condition.

	•  Health and Safety (Display Screen Equipment) Regulations 1992: give specific requirements for the use of display equipment such as computer screens. This may affect the choice of lighting to reduce glare.

	•  Health and Safety (First-Aid) Regulations 1981: require employers to provide adequate and appropriate equipment, facilities and personnel to ensure their employees receive immediate attention if they are injured or taken ill at work. These regulations apply to all workplaces, including those with fewer than five employees, and to the self-employed.

	•  Health and Safety Information for Employees Regulations 1989: require employers to display a poster telling employees what they need to know about health and safety.

	•  Management of Health and Safety at Work Regulations 1999 (as amended): require employers to carry out risk assessments, make arrangements to implement necessary measures, appoint competent people and arrange for appropriate information and training.

	•  Manual Handling Operations Regulations 1992: cover the moving of objects by hand or bodily force.

	•  Personal Protective Equipment at Work Regulations 1992 (as amended): require employers to provide appropriate protective clothing and equipment for their employees.

	•  Provision and Use of Work Equipment Regulations 1998: require that equipment provided for use at work, including machinery, is suitable and safe.

	•  Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013: require employers to notify the HSE of certain occupational injuries, diseases and dangerous events.

	•  Workplace (Health, Safety and Welfare) Regulations 1992: cover a wide range of basic health, safety and welfare issues such as ventilation, heating, lighting, workstations, seating and welfare facilities.





INDUSTRY TIP

As an electrician in the building services industry, you will not need to know all of the relevant legislation inside out – unless you are also training to be a lawyer! What you need to know is that they exist and generally, what they cover, and any parts which directly affect your role when at work.




The following specific regulations cover particular areas, such as asbestos and lead.


	•  Chemicals (Hazard Information and Packaging for Supply) Regulations 2002: require suppliers to classify, label and package dangerous chemicals and provide safety data sheets for them.

	•  Construction (Design and Management) Regulations 2015: cover safe systems of work on construction sites.

	•  Control of Asbestos Regulations 2012: affect anyone who owns, occupies, manages or otherwise has responsibilities for the maintenance and repair of buildings that may contain asbestos.

	•  Control of Lead at Work Regulations 2002: impose duties on employers to carry out risk assessments, prevent or control exposure to lead and monitor the exposure of employees.

	•  Control of Major Accident Hazards Regulations 1999 (as amended): require those who manufacture, store or transport dangerous chemicals or explosives in certain quantities to notify the relevant authority.

	•  Dangerous Substances and Explosive Atmospheres Regulations 2002: require employers and the self-employed to carry out a risk assessment of work activities involving dangerous substances.

	•  Work at Height Regulations 2005: apply to all work at height where there is a risk of a fall liable to cause personal injury.




Approved Codes of Practice (ACoPs)

ACoPs offer practical examples of good practice. They were made under Section 16 of the HSW Act and have a special status. They give advice on how to comply with the law by, for example, providing a guide to what is reasonably practicable. For example, if regulations use words such as ‘suitable’ and ‘sufficient’, an ACoP can illustrate what is required in particular circumstances. If an employer is prosecuted for a breach of health and safety law, and it is proved that they have not followed the provisions of the relevant ACoP, a court can find them at fault unless they can show that they have complied with the law in some other way.



[image: Green circular icon featuring a white outline of a hand holding a pen or stylus, suggesting writing or annotation.] KEY TERM

Suitable: appropriate for a particular purpose or situation.

Sufficient: enough or adequate.






INDUSTRY TIP

Although the EWR 1989 states that all metallic parts which form part of an electrical installation must be earthed to protect persons from electrocution, the EWR 1989 does not contain any technical information on how to carry this out. Such details are, however, found in BS 7671 the Wiring Regulations, which is an example of how complying with a non-statutory document can also result in complying with statutory requirements.






Guidance and non-statutory regulations

The HSE publishes guidance on a range of subjects. Guidance can be specific to the health and safety problems of an industry or to a particular process used in a number of industries. The main purposes of guidance are:


	•  to interpret and help people to understand what the law says

	•  to help people comply with the law

	•  to give technical advice.



Following guidance is not compulsory and employers are free to take other action, but if they do follow the guidance, they will normally be doing enough to comply with the law.

One very good example of guidance and non-statutory regulation is BS 7671 The IET Wiring Regulations, 18th Edition. If electrotechnical work is undertaken in accordance with BS 7671, it is likely to meet the requirements of the Electricity at Work Regulations 1989, which deal with work with electrical equipment and systems.

BS 7671 is the national standard in the UK for low-voltage electrical installations. The document is largely based on documents produced by the European Committee for Electrotechnical Standardization (CENELEC). The regulations deal with the design, selection, erection, inspection and testing of electrical installations operating at a voltage up to 1000 V AC.



INDUSTRY TIP

BS 7671 is the 18th edition of the Wiring Regulations. It was published in July 2018 and has had two subsequent amendments, most recently in 2022. It can be obtained from the IET’s online bookshop, or from many electrical wholesalers/suppliers.

BS 7671 is amended approximately every three years; the 18th edition will probably be amended two or three times before it is replaced with the 19th edition.






European law

In recent years, much of Great Britain’s health and safety law has originated in Europe. Proposals from the European Commission (EC) may be agreed by member states, which are then responsible for making them part of their domestic law. Modern health and safety law in this country, including much of that from Europe, is based on the principle of risk assessment as required by the Management of Health and Safety at Work Regulations 1999.




Role of the HSE in enforcing health and safety legislation

Today, the HSE’s aim is to prevent death, injury and ill health in United Kingdom workplaces and it has a number of ways of achieving this. Enforcing authorities may offer the duty holder information and advice, both face to face and in writing, or they may warn a duty holder that, in their opinion, the duty holder is failing to comply with the law.



KEY TERM

Comply: act in accordance with.




In carrying out the HSE’s enforcement role, inspectors appointed under the HSW Act can:


	•  enter premises at any reasonable time, accompanied by a police officer if necessary

	•  examine, investigate and require the premises to be left undisturbed

	•  take samples, photographs and, if necessary, dismantle and remove equipment or substances

	•  review relevant documents or information such as risk assessments, accident books, or similar

	•  seize, destroy or make harmless any substance or article

	•  issue enforcement notices and start prosecutions.





INDUSTRY TIP

Following a serious accident, a HSE investigation will treat the situation as a crime scene, which is why evidence may be seized or photographed and people may be interviewed as soon as possible, before their memories fade.




An inspector may serve one of three types of notice:


	•  a Prohibition Notice tells the duty holder to stop an activity immediately

	•  an Improvement Notice sets out action needed to remedy a situation and gives the duty holder a date by which they must complete the action

	•  a Crown Notice is issued under the same circumstances that would justify a Prohibition or Improvement Notice, but is only served on duty holders in Crown organisations such as government departments, the Forestry Commission or the Prison Service.






3 ENVIRONMENTAL LEGISLATION AND DEALING WITH WASTE

In the past, it was common for all waste produced on a construction site to be placed in a skip and for that waste to go to landfill. This practice has resulted in land pollution and groundwater pollution and even contributed to climate change due to the greenhouse gases that are emitted from landfill sites.



KEY TERM

Waste: something which has no further use to the person disposing of it.

Landfill: bury waste in large holes in the ground.

Pollution: contaminating the natural environment, causing change to that environment.
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Figure 1.3 A landfill site



European and UK laws have placed legal obligations on employers and operatives within all industry sectors to reduce waste, avoid pollution, reduce carbon emissions and recycle wherever possible.



KEY TERM

Carbon emission: the polluting gas given off from the burning of fossil fuels such as gas, oil or coal.

Recycle: to reuse the object or material.

Environment: the land, water and air around us.





What is waste?

Waste is quite difficult to define but, in general terms, it is any item that is thrown away because it is no longer useful or required by its owner. Electrical installation work generates many forms of waste, from packaging materials that come with new equipment and excess materials that cannot be saved for future use, such as part-used cable reels, to stripped-out materials and equipment, such as old light fittings and sockets and, of course, general building waste such as brick rubble and timber.

However we define waste, its disposal is governed by legislation. Previously, the majority of construction waste went to landfill sites without any thought to the potential impact of the buried materials on the environment.

European Union laws, that have been applied in the UK, have led to radical changes in waste handling and disposal. If you work within the construction industry, you need to have an understanding of those laws.



Legislation to protect the environment

The Department for Environment, Food and Rural Affairs (DEFRA) defines the environment as the land, water and air around us. Any pollution of land, water or the air will affect the quality of life for all organisms living within that environment.



INDUSTRY TIP

Visit DEFRA’s website for further information at: www.defra.gov.uk




The environment is under increasing pressure, not only because of our demand for resources, but also due to our need to dispose of waste.

Both of these can lead to pollution. There are several legislative documents that determine how we deal with waste and limit our impact on the environment:


	•  Control of Pollution Act 1974 (COPA): applies to activities such as waste disposal, water pollution, noise, atmospheric pollution and public health.

	•  Environmental Protection Act 1990 (EPA): makes provision for the improved control of pollution arising from certain industrial and other processes.

	•  Environment Act 1995: empowers the Environment Agency to control pollution and enhance the environment and conservation of natural resources.

	•  Hazardous Waste Regulations 2005: make provision for the controlled management of hazardous waste from the point of production to the final point of disposal or recovery.

	•  Pollution Prevention and Control Act 1999: requires a range of industrial installations to be regulated in which emissions to air, water and land, plus other environmental effects, are considered.

	•  Waste Electrical and Electronic Equipment Regulations 2013 (WEEE Regulations): require that producers (and with lesser obligations, distributors) of electrical and electronic equipment (‘EEE’) must be financially responsible for managing the waste.

	•  Packaging (Essential Requirements) Regulations 2003: relate to the management of packaging and packaging waste.





INDUSTRY TIP

You can access these legislative documents related to waste management by searching the Government’s legislation database at: www.legislation.gov.uk






ACTIVITY

A four-storey block of flats built in the 1930s is to be totally refurbished. It still has the original imperial metal conduit (a metal pipe used to protect cables) but was rewired with PVC single-core cables in the late 1960s. List five different materials which will have to be disposed of in the proper manner.





Control of Pollution Act 1974 (COPA)

The aim of this Act is to deal with environmental issues including waste on land, water pollution, air pollution and noise pollution. If a person or organisation is found guilty under this Act, they can be imprisoned or fined (or both), and they may have to pay an additional fee for each day the offence continues after conviction.

Local authorities require construction companies to apply for a permit under the Act prior to starting work. The construction company must carry out an analysis of the likely impact of noise and vibration on those in the surrounding area. The Act gives local authorities the power to impose restrictions on companies or individuals carrying out construction or demolition work, including imposing limits on noise levels and working times so as to avoid causing a nuisance to neighbours.



Environmental Protection Act 1990 (EPA)

The Environmental Protection Act (EPA) applies to England, Scotland and Wales. It deals with the disposal of controlled waste on land and sets out a framework for duty of care. The EPA specifically deals with:


	•  waste

	•  contaminated land

	•  statutory nuisance.



Controlled waste is domestic, commercial and industrial waste – in fact, all waste that is disposed of on the land. Under the EPA, it is an offence for anyone to deposit waste on any land unless a waste management licence authorising that deposit is held.



INDUSTRY TIP

Access the Environmental Protection Act (EPA) by searching the GOV.UK website.




Land can be contaminated with naturally occurring substances, such as arsenic, by industrial processes, such as oil refining, or by fly tipping (illegally disposing of waste in undesignated sites).

Part 2A of the EPA works on the principle of the ‘polluter pays’. The ‘polluter’ is defined as the person who caused the pollution or who ‘knowingly permitted’ the contamination. ‘Knowingly permitted’ not only applies to allowing the contamination to take place but also to having knowledge of the contamination and failing to deal with it. Where the polluter is unknown then the occupier or owner of the land is responsible.

Part 2A of the EPA applies where significant harm to the land has taken place or where the possibility of significant harm could take place or where rivers or groundwater are or could be affected.

The EPA also covers statutory nuisance and applies to any premises that may be detrimental to health or that cause a nuisance. This section is used by local authorities when dealing with antisocial behaviour, but it also applies to work procedures and covers such things as the emission of:


	•  dust

	•  steam

	•  smells

	•  effluvia

	•  noise.





KEY TERM

Statutory nuisance: an unlawful interference with a person’s right to use or enjoy land they have lawful access to.

Effluvia: emissions of gas, or odorous fumes given off by decaying waste.




When someone complains about any of the above, the local council must investigate. If the investigation reveals that a statutory nuisance does exist, a Notice of Abatement will be issued containing a list of steps that must be followed to reduce the nuisance. In the case of construction, this action could have a serious impact on the completion of the work.



Environment Act 1995

The Environment Act 1995 set new standards for environmental management and led to the creation of a number of agencies to oversee this management. The agencies created by this Act are:


	•  The Environment Agency

	•  The Scottish Environment Protection Agency

	•  The National Park Authorities.



The Act required that the Government prepare strategies on air pollution, national waste and the protection of hedgerows. The stated purpose of the Environment Agency is to ‘enhance or protect the environment and promote sustainable development’ and ‘to create a better place for people and wildlife’. The Agency looks after everything from fishing rod licences to waste disposal, from flood defences to air pollution.



INDUSTRY TIP

There are strict rules about making changes to buildings that are within National Parks. This could even include rules about items such as outside lighting.




The Environment Agency has been given the powers to:


	•  stop offending taking place

	•  restore and/or remediate, for which it will seek to recover the costs

	•  bring under regulatory control

	•  punish and/or deter, whether that be by criminal or civil sanctions.



The Environment Agency publishes all prosecutions and associated fines on their website and these range from a couple of thousand pounds for fishing without a licence to many hundreds of thousands of pounds for operating without a waste licence.



Hazardous Waste Regulations 2005

The Hazardous Waste Regulations set out a regime of control for the tracking and movement of hazardous waste, and deal with the production and disposal of that waste. Hazardous waste includes such items as:


	•  fluorescent tubes

	•  television sets

	•  fridges

	•  PC monitors

	•  batteries

	•  aerosols and paint

	•  contaminated soils.



When hazardous waste is moved from one location to another, a consignment note must be completed and passed to the licensed waste carrier. Hazardous waste must be kept separate from general waste. Electrical wholesalers generally run schemes whereby fluorescent tubes can be returned to them for safe disposal. It is a requirement of the Hazardous Waste Regulations that records are kept for a period of three years.



Pollution Prevention and Control Act 1999

According to this Act, industries that emit certain substances can only operate with a permit issued by the local authority or the Environment Agency. Included in the schedule of industries requiring a permit are those involved in metal and waste processing.



Waste Electrical and Electronic Equipment Regulations 2013 (WEEE Regulations)

The WEEE Regulations are the implementation of a European Directive to address the environmental impact of unwanted electrical and electronic equipment, namely to reduce the amount of WEEE that is sent to landfill sites and to encourage recycling, reuse and recovery before disposal in an environmentally friendly manner.



KEY TERM

WEEE: waste electrical and electronic equipment.






INDUSTRY TIP

Remember, when you are undertaking practical activities and assessment, in college or on site, make sure you sort your waste materials for disposal.






INDUSTRY TIP

Access the Waste Electrical and Electronic Equipment Regulations 2013 (WEEE Regulations) by searching the GOV.UK website.




You must comply with the WEEE Regulations if you manufacture, import, rebrand, distribute or dispose of electrical and electronic equipment. While it may seem obvious that manufacturers and distributors must comply, WEEE Regulations apply to anyone who disposes of such equipment.

As electricians frequently remove redundant electrical equipment and have surplus materials for disposal, compliance with the WEEE Regulations is an obligation that must be met.
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Redundant: no longer needed or useful, even though the part may still function. For example, if the cables were removed from a conduit, but the conduit remained as its removal would create decorating problems, the conduit is classed as redundant.

Surplus: more than what is needed. For example, if 75 m of cable was used from a 100 m reel, the remaining 25 m is surplus.




Under the WEEE Regulations, electrical and electronic items are divided into 10 categories:


	  1  Large household appliances, for example refrigerators, fans and panel heaters

	  2  Small household appliances, such as vacuum cleaners and toasters

	  3  IT and telecommunications equipment

	  4  Consumer equipment, such as radios and televisions

	  5  Lighting equipment, for example fluorescent tubes and discharge lamps

	  6  Electrical and electronic tools, such as drills

	  7  Toys, leisure and sports equipment

	  8  Medical devices

	  9  Monitoring and control instruments, such as smoke detectors and thermostats

	10  Automatic dispensers, for example vending machines.





ACTIVITY

Look around your home and identify five items that come under the WEEE Regulations.




Electricians most commonly deal with items in categories 5 and 9 but, at times, other categories may also apply.
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Figure 1.4 Examples of small electrical appliances



Bear in mind that some WEEE may also be classified as hazardous waste. Examples are: smoke detectors, which contain radioactive emitters; fluorescent tubes, which contain mercury and cadmium; as well as old discharge lighting control gear containing PCBs (polychlorinated biphenyls), which are hazardous to persons and the environment. If in doubt regarding any of these items, always seek advice.



INDUSTRY TIP

The WEEE Regulations will apply to you when disposing of any electrical equipment.






Packaging (Essential Requirements) Regulations 2003

These regulations require anyone, but generally manufacturers of products, who place packaging into the marketplace, to take certain steps to:


	•  minimise the amount of packaging used

	•  make sure packaging can be recovered (recycled)

	•  ensure that packaging has the minimum possible impact on the environment

	•  ensure that packaging does not contain high levels of hazardous materials or heavy metals.





INDUSTRY TIP

Access the Packaging (Essential Requirements) Regulations 2003 by searching the GOV.UK website.




Packaging has a very short life cycle. It is useful only from the time it leaves the manufacturer to when it arrives at the end user. While the Packaging (Essential Requirements) Regulations are not directly aimed at end users, they do reinforce the requirements for dealing with any waste product.
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Figure 1.5 A poor waste model




Long Description
It starts with a box labelled Packaging required, followed by a rightward blue arrow leading to a box labelled Resources used to produce packaging. Another blue arrow points to the next box, labelled Packaging used, followed by a final arrow leading to Packaging sent to landfill. Beneath the first 2 stages, there is a downward arrow pointing to a box labelled Result – reduction in resources. Similarly, beneath the final stage, a downward arrow points to a box labelled Result – increased pressure on landfill sites and possible pollution.


It is obvious that the poor waste model for packaging in Figure 1.5 is unsustainable. The sustainable waste model shown in Figure 1.6 is far better.
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Figure 1.6 A sustainable waste model




Long Description
It starts with a box labelled Packaging required, followed by a rightward blue arrow leading to Low-polluting resources used for packaging. Another blue arrow points to Packaging used, from which 2 arrows emerge: 1 pointing right to Only non-recyclable packaging sent to landfill, and 1 pointing downwards to Packaging recycled. Below Low-polluting resources used for packaging, a curved arrow points downward to a green box labelled Result – fewer resources used. Below Only non-recyclable packaging sent to landfill, another green box is placed, labelled Result – less packaging sent to landfill. Less pollution due to less waste and waste contains fewer polluting substances.


In the sustainable waste model, the packaging is made of materials that will cause minimum pollution in landfill sites. However, the materials are actually recyclable, thus cutting down waste and also reducing the demands on dwindling resources.

The key person in this cycle is the person who ensures that the waste product is recycled.





4 DEALING WITH HEALTH AND SAFETY IN THE WORK ENVIRONMENT


The role of safety culture

An organisation’s safety culture can have as big an influence on safety outcomes as the safety management system itself, with safety culture being a subset of the overall organisational or company culture. Poor safety culture has contributed to many major incidents (e.g. the Piper Alpha oil platform disaster; the fire at King’s Cross underground station; the sinking of the Herald of Free Enterprise passenger ferry; the passenger train crash at Clapham Junction; the Chernobyl disaster) and personal injuries. Success in this area normally comes from good leadership, good worker involvement and good communications.



KEY TERM

Safety culture: ‘the product of individual and group values, attitudes, perceptions, competencies, and patterns of behaviour that determine the commitment to, and the style and proficiency of, an organisation’s health and safety management.’ (Source: Health and Safety Executive)

Fatality: death.




By paying attention to human factors, forward-looking companies can identify and deal with potential hazards before they manifest themselves as accidents. This, coupled with legislation in the form of regulations and ACoPs that are easily understood and complied with, can have a positive effect on health and safety standards and help prevent or reduce accidents and incidents.



HEALTH AND SAFETY

The examples of poor safety culture that are given here all led to the loss of many lives. In each case, poor safety procedures were used and/or shortcuts were taken to save time or energy. It is easy for these shortcuts to turn into habits which then become seen as acceptable procedure. Everyone should do their part to ensure this does not happen. Safety procedures are in place for very good reasons and should not be ignored, but instead be constantly reviewed.






Procedures for handling injuries sustained on site

The type of accident that can occur in the workplace is dependent on the work activity being undertaken but can range from a cut finger to a fatality, or from a vehicle collision to the collapse of a structure. The person in control of the premises, such as a site supervisor, needs to be prepared to deal with all types of accidents to ensure that the injured person can be treated quickly and effectively and that all the legal obligations are met.

Having a well-established procedure that everyone on site is aware of and understands will enable the person in control of the premises to cope calmly and effectively when dealing with an accident. Good management following an accident will ensure that the injured person is attended to promptly, appropriate records are made, the accident is reported correctly and any lessons to be learned from the accident are understood and communicated to the workforce.



ACTIVITY

How would you deal with a deeply cut hand sustained while cutting metal trunking?




The procedures to be followed in the event of any accident or incident should be clear and specific to the project or site and should detail the following as a minimum:


	•  name of the appointed person(s) who will take control when someone is injured or falls ill

	•  name of the person(s) who will administer first aid

	•  location of the first aid boxes and name of the person(s) responsible for ensuring they are fully stocked

	•  course of action that must be followed by the appointed person who takes control in the event of an accident

	•  guidance on action to take after the accident.





How to deal with electric shocks

If all of the correct requirements are met, precautions taken and training of staff undertaken, it is unlikely that an electrical accident will occur. However, procedures should be in place to deal with electric shock injury in the event of an accident. The recommended procedure for dealing with a person who has received a low-voltage shock is as follows:


	•  Raise the alarm (colleagues and a trained first-aider).

	•  Make sure the area is safe by switching off the electricity supply.

	•  Request colleagues to call an ambulance (999 or 112).

	•  If it is not possible to switch off the power supply, move the person away from the source of electricity by using a non-conductive item.

	•  Check if the person is responsive, whether their airway is clear and whether they are breathing.

	•  If the person is unconscious and breathing, move them into the recovery position.

	•  If they are unconscious and not breathing, start to give cardiopulmonary resuscitation (CPR):

	•  CPR is undertaken by interlocking the hands and giving 30 chest compressions in the centre of the chest, between the two pectoral muscles, at a rate of about 100 pulses per minute.

	•  Tilt the casualty’s head back gently, by placing one hand on the forehead and the other under the chin, to open the airway and give two mouth-to-mouth breaths.

	•  Repeat the cycle of 30 compressions to two breaths until either help arrives or the patient recovers.




	•  Any minor burns should be treated by placing a sterile dressing over the burn and securing with a bandage.
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Figure 1.7 CPR being performed





Procedures for recording accidents and near misses at work

An accident is defined by the HSE as ‘any unplanned event that results in injury or ill health of people, or damage or loss to property, plant, materials or the environment, or a loss of a business opportunity’.



KEY TERM

Accident: an unplanned event that results in injury or ill health, damage, or loss of business.

Business opportunity: in this context, the opportunity to make profit from the work or contract.




A near miss is an unplanned event that does not result in injury, illness or damage, but had the potential to do so. Normally, only a fortunate break in the chain of events prevents an injury, fatality or damage taking place. So, a near miss could be defined as any incident that could have resulted in an accident. The keeping of information on near misses is very important in helping to prevent accidents occurring. Research has shown that damage and near miss accidents occur much more frequently than injury accidents and therefore give an indication of hazards.



KEY TERM

Near miss: any incident that could, but does not, result in an accident.
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Figure 1.8 An accident book



The Social Security Act 1975 specifically requires employers to keep information on accidents. This should be the Statutory Accident Book for all Employee Accidents or an equivalent. Each entry should be made on a separate page and the completed page securely stored to protect personal data (under the General Data Protection Regulation 2021). An entry may be made by the employee or by anyone acting on their behalf. This information should be kept for a period of not less than three years.



INDUSTRY TIP

You can access the Social Security Act 1975 by searching the HSE website.





Reporting the incident

The reporting of certain types of injury and incidents to the enforcing authority (the HSE or the local authority) is a legal requirement under the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013 (RIDDOR). Failure to comply with these regulations is a criminal offence.

RIDDOR states that deaths, specified injuries (listed in the regulations) and injuries resulting in absence from work for over seven days, and dangerous occurrences (again, listed in the regulations) and occupational diseases must be reported. This seven-day period does not include the day of the accident, but does include weekends and rest days. The report must be made within 15 days of the accident.

It is the responsibility of employers or the person in control of premises to report these types of incidents. Reportable specified injuries include fractures, amputations, permanent loss of sight, crush injuries and serious burns. A dangerous occurrence is a ‘near-miss’ event (incident with the potential to cause harm). There are also special requirements for gas incidents. Accidents must be recorded, but not reported, where they result in a worker being incapacitated for more than three consecutive days.

The police and HSE have the right to investigate fatal accidents at work. Therefore, all fatal accidents must also be notified to the police. The police will often notify the HSE, but it is always a sensible precaution to ensure that the HSE has been notified.



Investigating accidents

There is nearly always something to be learned following an accident and ideally the causes of all accidents should be established regardless of whether injury or damage resulted. The level and nature of an investigation should reflect the significance of the event being investigated. The results of the accident investigation may lead to a review, possible amendment to the risk assessment and appropriate action to prevent similar accidents from occurring.



ACTIVITY

Ask to see the accident book at your place of work and see what the most common cause of accidents is.






Keeping records

There are numerous records to keep following even a minor accident. Easily accessible records should be maintained for all accidents that have occurred. In addition to the legal requirements, accident information can help an organisation identify key risk areas within the business. The accident book must be kept for three years following the last entry. The HSE has an online reporting tool which you can find by searching for RIDDOR on the HSE website.

The F2508 for reportable incidents should be kept for a period of not less than three years from the date the accident occurred.
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Try to keep notes of what happened during any incident. People are very bad at remembering what they actually saw, so take notes straight away or use your phone and record a voice memo.







What to do in an accident or emergency

When an emergency situation occurs and the emergency services need to be called, be sure you know the following information:


	•  the address and location of the incident

	•  the nature of the incident, such as fire, injury etc.

	•  any difficulties the emergency services may encounter while trying to get to the incident, such as a high-rise building or in a field in a remote location

	•  any immediate dangers such as explosive materials, persons trapped etc.





INDUSTRY TIP

You must only ever tackle a fire if you can do so without endangering yourself or others.

In an emergency, think quickly but do not act hastily.




Should an emergency occur that requires evacuation, it is essential you know what or where the designated escape route is. On construction sites, due to their ever-changing nature, designated escape routes may frequently move so always be sure you are familiar with them. What may have been a safe escape route one day could be a dangerous route the next.

In nearly all fire situations, the emergency services should be called, but some very small fires may be extinguished before they become too serious. Be sure you know how to tackle different fires and know where appropriate fire-fighting devices are located.


Emergencies

Emergency procedures are there to limit the damage to people and property caused by an incident. Although the most likely emergency to be dealt with is fire, there are many more emergency situations that need to be considered, including the following.


Electrical fire or explosion

Fires involving electricity are often caused by lack of care in the maintenance and use of electrical equipment and installations. The use of electrical equipment should be avoided in potentially flammable atmospheres as far as is possible. However, if the use of electrical equipment in these areas cannot be avoided, then equipment purchased in accordance with the Equipment and Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations 1996 must be used.



INDUSTRY TIP

Access the Equipment and Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations 1996 by searching the GOV.UK website.






Escape of toxic fumes or gases

Some gases are poisonous and can be dangerous to life at very low concentrations. Some toxic gases have strong smells such as the distinctive ‘rotten eggs’ smell of hydrogen sulphide (H2S). The measurements most often used for the concentration of toxic gases are parts per million (ppm) and parts per billion (ppb). More people die from toxic gas exposure than from explosions caused by the ignition of flammable gas. With toxic substances, the main concern is the effect on workers of exposure to even very low concentrations. These could be inhaled, ingested (swallowed) or absorbed through the skin. Since adverse effects can often result from cumulative, long-term exposure, it is important to measure not only the concentration of gas, but also the total time of exposure.



Gas explosion

A gas explosion is an explosion resulting from a gas leak in the presence of an ignition source. The main explosive gases are natural gas, methane, propane and butane because they are widely used for heating purposes in temporary and permanent situations. However, many other gases, such as hydrogen, are combustible and have caused explosions in the past.

The source of ignition can be anything from a naked flame to the electrical energy in a piece of equipment. Industrial gas explosions can be prevented with the use of intrinsic safety barriers to prevent ignition. The principle behind intrinsic safety is to ensure that the electrical and thermal energy from any electrical equipment in a hazardous area is kept low enough to prevent the ignition of flammable gas. Items such as electric motors would not be permitted in a hazardous area.





Employer and employee responsibilities

Employers have a duty of care to each of their employees. This duty rests solely with the employer and cannot be assigned to other persons – for example, consultants who offer advice on health and safety matters, or sub-contractors who are employed to undertake tasks within the company. All organisations should have a clear policy for the management of health and safety. The policy sets the direction for health and safety within the organisation, and its contents need to be clearly communicated to everyone within the organisation to ensure everyone understands what their responsibilities are in day-to-day operations. Everyone has responsibility for safety, but employers have the following duties under the HSW Act:


	•  the health, safety and welfare at work of employees, and other workers whether they are contractors, casual, temporary, part time or trainees

	•  the health and safety of anyone who is allowed to use the organisation’s equipment

	•  the health and safety of anyone who may be affected by the organisation’s activities, i.e. the general public or adjacent organisations or neighbours.



Examples of matters under the control of an employer include:


	•  establishing policy to ensure that electrical equipment is purchased to an appropriate specification

	•  establishing policy to ensure that electrical equipment is properly maintained (including user inspection)

	•  implementing policy through the introduction of appropriate management systems

	•  on-going monitoring to confirm that the policy is properly implemented and remains fully relevant.



Employees have specific responsibilities under the HSW Act and these can be summarised as:


	•  to take reasonable care for the health and safety of themselves and others who may be affected by their acts or omissions at work

	•  to co-operate with their employer and others to enable them to fulfil their legal obligations

	•  not to interfere with or deliberately misuse anything provided in the interests of health and safety.



Examples of matters under the control of an employee include:


	•  adherence to company procedures and systems of work

	•  use of equipment in accordance with information and training provided

	•  not to use equipment that is faulty or damaged but to report it in accordance with company arrangements for dealing with defective equipment.



In summary, under the HSW Act employers have duties to ensure that appropriate management systems are established so that electrical work can be undertaken in a safe manner, while employees have a responsibility to comply fully with such management systems.



ACTIVITY

Consider some situations where you could be at risk because the desire to get the work done is greater than the need to spend some time creating a safe situation. One example is disconnecting bonding before isolating the entire installation!






What to do if you have concerns about health and safety issues

Employees are responsible for ensuring that the work they are required to undertake is carried out in a manner which is safe for themselves and other persons who may be affected by the work activity. They must undertake this work activity in accordance with the instruction or procedure provided by the employer.

If an employee has concerns about health and safety at work, or feels that there is a situation which they believe exceeds their level of responsibility, then these concerns should be raised with their supervisor or line manager. If the organisation has a recognised trades union and a safety representative has been appointed, it may be appropriate for the safety representative or the trades union official to be the first point of contact.



What to do if you have concerns about your work activity

The law requires employers and the self-employed to conduct their business in such a way as to ensure, ‘so far as is reasonably practicable’, that persons affected are not exposed to risks to their health or safety. This includes providing essential welfare facilities for employees.

If it is believed that an employer’s (or someone else’s) work activity is creating a risk or causing damage to health, then the concern should be raised with that employer or person responsible for the work activity. If no improvement is made and the safety or health risk continues, then it should be reported to the relevant enforcing authority, which should be asked to investigate.



HEALTH AND SAFETY

If you see someone carrying out a dangerous procedure, report it to your supervisor. It may not make you the most popular person but may save their, or another person’s life, maybe even yours.




There are two relevant enforcing authorities.

Examples of workplaces covered by each enforcing authority




	The HSE
	The Local Authority Environmental Health Department





	Mines
Factories

Building sites

Nuclear installations

Hospitals and nursing homes

Gas, electricity and water systems

Schools and colleges

Offshore installations

	Shops
Hotels

Restaurants, public houses and clubs

Leisure premises

Nurseries and playgroups

Offices (except government offices)








Who to report concerns to

All companies need an effective internal system for reporting health, safety and welfare-related matters and this should be readily available to all employees, including the names and contact details of the relevant responsible persons.

The names, positions and duties of those people within the organisation who have responsibility for health and safety will normally be contained within the safety policy. This will include:


	•  managers (directors, site managers, supervisors)

	•  specialists (health and safety advisors, safety officers, first aiders, fire officers)

	•  employee representatives (trades union representatives, safety representatives)

	•  HSE Officers and Local Authority Environmental Health Officers.





INDUSTRY TIP

Many places of work have notice boards detailing the contact information of the person responsible for health, safety and welfare issues. Other organisations have internal websites (intranets) detailing this information.






ACTIVITY

Look around your college or place of learning and identify any health and safety notices, such as first aid, detailing the person to contact.







5 ESTABLISHING A SAFE WORKING ENVIRONMENT

The control of risks is essential to the provision and maintenance of a safe and healthy workplace and ensures compliance with the relevant legal requirements.

Risk assessment starts with the need for hazard identification. Risk assessment is usually evaluated in terms of:


	•  the likelihood of something happening (i.e. whether a hazard is going to occur)

	•  the severity of outcome (i.e. how serious the resulting injury will be).





KEY TERM

Risk: the chance (large or small) of harm actually being done when things go wrong (e.g. risk of electric shock from faulty equipment).

Compliance: the act of carrying out a command or requirement.

Hazard: anything with the potential to cause harm (e.g. chemicals, working at height, a fault on electrical equipment).




To control these hazardous situations, duty holders need to:


	•  find out what the hazards are

	•  decide how to prevent harm to health

	•  provide control measures to reduce harm to health

	•  make sure the control measures are used

	•  keep all control measures in good working order

	•  provide information, instruction and training for employees and others

	•  provide monitoring and health surveillance in appropriate cases

	•  plan for emergencies.




Common hazardous situations on site


Housekeeping

Housekeeping is one of the most important single items influencing safety within the workplace. Poor housekeeping not only causes an increase in the risk of fire, slips, trips and falls, but may also expose members of the public to risks created during building services engineers’ work activities. The following are some examples of good housekeeping.


	•  Stairways, passages and gangways should be kept free from materials, electrical power leads and obstructions of every kind.

	•  Materials and equipment should be stored tidily so as not to cause obstruction and should be kept away from the edges of buildings, roofs, ladder access, stairways, floor openings and rising shafts.

	•  Tools should not be left where they may cause tripping or other hazards. Tools not in use should be placed in a tool belt or tool bag and should be collected and stored in an appropriate container at the end of each working day.

	•  Working areas should be kept clean and tidy. Scrap and rubbish must be removed regularly and placed in proper containers or disposal areas.

	•  Rooms and site accommodation should be kept clean. Soiled clothes, scraps of food, etc. should not be allowed to accumulate, especially around hot pipes or electric heaters.

	•  The spillage of oil or other substances must be contained and cleaned up immediately.

	•  All flammable liquids, liquefied petroleum gas (LPG) and gas cylinders must be stored properly.





INDUSTRY TIP

You must be able to identify hazards as part of a risk assessment. It should then be possible to eliminate, reduce, isolate or control the risk by the application of suitable control measures. The use of personal protective equipment (PPE) should be a last resort.






INDUSTRY TIP

When working on practical tasks in college or on site, always keep the work area clean and tidy. Dangerous working will mean you could fail.





[image: Stairs with obstacles and a safety sign.]

Figure 1.9 Stairs are a particular risk




[image: Tool belt with various hand tools.]

Figure 1.10 A tool belt is a good way to avoid leaving tools lying around




[image: Gas cylinders stored in a secure cage.]

Figure 1.11 Gas cylinders must be stored correctly





Slips, trips and falls

These are the most common hazards to people as they move around the workplace. They account for 29% of all major workplace injuries according to statistics provided by the HSE for 2019/20. Listed below are the main factors that can play a part in contributing to a slip-free and trip-free environment.



ACTIVITY

Search the HSE website to see the most common accidents. Then consider or discuss methods of preventing accidents in each of the categories shown.





Flooring


	•  The workplace floor must be suitable for the type of work activity that will be taking place on it.

	•  Floors must be cleaned correctly to ensure they do not become slippery, or be of a non-slip type that keeps its slip-resistant properties.

	•  Flooring must be fitted correctly to ensure that there are no trip hazards and any non-slip coatings must be correctly applied.

	•  Floors must be maintained in good order to ensure that there are no trip hazards such as holes, uneven surfaces, curled-up carpet edges, or raised telephone or electrical sockets.

	•  Ramps, raised platforms and other changes of level should be avoided. If they cannot be avoided, they must be highlighted.





HEALTH AND SAFETY

Floorboards must be lifted correctly and nails removed from them. Be careful not to cut any cables or pipes laid below them. Use a proper floorboard saw.






Stairs

Stairs should have:


	•  high-visibility, non-slip, square nosings on the step edges

	•  a suitable handrail

	•  steps of equal height

	•  steps of equal width.





Contamination

Most floors only become slippery once they become contaminated. If contamination can be prevented, the slip risk can be reduced or eliminated.

Contamination of a floor can be classed as anything that ends up on a floor, including rainwater, oil, grease, cardboard, product wrapping, dust, and so on. It can be a by-product of a poorly controlled work process or be due to bad weather conditions.



KEY TERM

Nosings: the front edges of steps. If they are not square, they can lead to people slipping down the step. Many steps are fitted with additional metal strips to avoid the step from wearing.

Contamination: the introduction of a substance that should not be there, such as water, oil or dust.






Cleaning

Cleaning and tidying are important in every workplace. It is not just a subject for the cleaning team. Everyone’s aim should be to keep their workspace clear and deal with contamination such as spillages as soon as they occur.

The process of cleaning can itself create slip and trip hazards, especially for those entering the area being cleaned, including those undertaking the cleaning. Smooth floors left damp by a mop are likely to be extremely slippery. Trailing wires from a vacuum cleaner or polishing machine can present an additional trip hazard.

People often slip on floors that have been left wet after cleaning. Access to smooth wet floors should be restricted by using barriers, locking doors or cleaning in sections. Signs and warning cones only warn of a hazard – they do not prevent people from entering the area. If the water on the floor is not visible, signs and cones are usually ignored.



Human factors

How people act and behave in their work environments can affect the risk of slips and trips. Accidents can be reduced by:


	•  having a positive attitude toward health and safety – e.g. dealing with a spillage right away instead of waiting for someone else to deal with it

	•  wearing the correct footwear

	•  concentrating and avoiding distractions, such as being in a hurry, carrying large objects or using a mobile phone, all of which increase the risk of an accident.





Environmental factors

Environmental issues can affect the incidence of slips and trips. For example:


	•  Too much light on a shiny floor can cause glare and stop people from seeing hazards on floors and stairs.

	•  Rainwater on smooth surfaces inside or outside a building may create a slip hazard.

	•  Too little light will prevent people from seeing hazards on floors and stairs.

	•  Unfamiliar and loud noises can be distracting.





Footwear

Footwear can play an important part in preventing slips and trips. For example:


	•  The choice of footwear should take into account factors such as comfort and durability, as well as obvious safety features such as providing the protection required for the tasks undertaken.

	•  A good tread pattern on footwear is essential on wet surfaces.

	•  Sole tread patterns should not be allowed to become clogged with any waste or debris on the floor, as this makes them unsuitable for their purpose.

	•  Sole material type and hardness are key factors influencing safety.

	•  Footwear can perform differently in different situations – e.g. footwear that performs well in wet conditions might not be suitable where there are food spillages.





INDUSTRY TIP

When working with petrol, oils and lubricants, footwear must be impervious to the chemicals involved.








The requirements for a risk assessment

The HSW Act requires employers to provide health and safety systems and procedures in the workplace, and directors and managers of any company that employs more than five employees can be held personally responsible for failure to control health and safety. The general duties of Section 2 of the HSW Act imply that risk assessment is necessary. The aim of the Management of Health and Safety at Work Regulations 1999 (MHSWR) is to give more detail on how to achieve this and to encourage a more systematic and better organised approach to dealing with health and safety in all workplaces. The main objective of risk assessment is to determine the measures required by the organisation to comply with relevant health and safety legislation and so reduce the level of occupational injuries and ill health.



HEALTH AND SAFETY

You may often hear the term RAMS, which stands for risk assessment and method statement.






[image: Green circular icon featuring a white outline of a hand holding a pen or stylus, suggesting writing or annotation.] KEY TERM

Systematic: working to a fixed plan or procedure.




MHSWR Regulation 3 requires that:


‘Every employer and self-employed person shall make a suitable and sufficient assessment of:


	•  the risks to the health and safety of his employees to which they are exposed while they are at work; and

	•  the risks to the health and safety of persons not in his employment arising out of or in connection with the conduct by him of his undertaking…’.





All organisations must have the freedom to prepare systems of work that match the risk potential of their particular work activity and which are practical in their application. Electrotechnical work operations are no different to other work disciplines in this respect and employers must examine the work activities and the workplace and introduce systems of work through a process of ‘risk assessment’ that takes account of the risks and the application of the health and safety legislation designed to manage those risks. An example of this would be carrying out safe isolation before working on electrical equipment.



INDUSTRY TIP

Section 3 of the Management of Health and Safety at Work Regulations 1999 (MHSWR) covering risk assessments can be accessed by searching the GOV.UK website.




The HSE promotes a risk assessment process entitled Five Steps to Risk Assessment. The five steps are as follows (and covered in further detail later in the section).


	Step 1  Identify the hazards.

	Step 2  Decide who may be harmed and how.

	Step 3  Evaluate the risks and decide on precautions.

	Step 4  Record the findings and implement them.

	Step 5  Review the assessment and update if necessary.



It is important to remember that a risk assessment is a continual process, as the circumstances are constantly changing. Therefore, although the five steps are shown as a list, the process tends to be more of a cycle (Figure 1.12).


[image: Diagram of the 5 steps for risk assessment.]

Figure 1.12 The five steps for risk assessment




Long Description
5 steps for risk assessment: Identify hazard, Assess risk, Evaluate risk and plan a solution, Document and implement, Monitor and evaluate. Arrows indicate the cyclical nature of the process. Each step is labelled and positioned within the circular process.




INDUSTRY TIP

A risk assessment identifies the hazards and identifies methods of reducing the risk. It should be continuously reviewed as the working environment changes.





Completing a risk assessment


Step 1: Identify the hazard

Identifying the hazard is probably the easiest stage of the risk assessment. The person performing the risk assessment must understand fully what is involved in the task. So that the hazards are easier to identify, it is important not to overcomplicate analysis of the task.

The person doing the risk assessment should also consider the specific work environment, so it can be helpful to talk to others who have performed the task.

Remember a risk assessment must be specific to the exact task being performed in a certain place – generic risk assessments are only a starting point.



Step 2: Assess harm

When assessing the potential for harm, consider where the task is being performed – different locations may change the risk. For example, using a power tool in a public place involves a different set of risks compared to use of the power tool in a workshop or factory because the people in a place of work are more aware of risks than members of the public. Remember, the same task performed by different people may present different hazards, according to each person’s knowledge, experience and work ethic.

Some hazards have different impacts depending on who is involved. For example, a person in a wheelchair may be at a particular risk from an activity, whereas a non-disabled person may be able to avoid the hazard. Having identified who may be at risk, the next stage is to think about how they could be harmed. Essentially, all the people at risk must be identified, as well as the potential harm that could be caused.

Because young people at work lack experience and maturity, special risk assessments need to be made, known as Young Person Risk Assessments.



KEY TERM

Young people: people under the age of 18.






Step 3: Evaluate risks

Once you have identified the hazard, established who may be affected and in what ways, you must plan how to remove the risks. At this stage, it is a good idea to rank the risks in terms of likelihood and severity of outcome. It may not be possible to remove some risks and so a level of control may be more appropriate, such as the use of barriers.

A simple way to rank the risks is to consider them in terms of impact versus likelihood of the risk happening. A complex numbering system can be used to score the risk: the higher the number the more important it is to reduce the risk. Alternatively, a simple ‘traffic light’ matrix can be used, as shown in Figure 1.13.


[image: Risk matrix with likelihood on the y axis and impact on the x axis, using red, orange, and green cells to indicate risk levels.]

Figure 1.13 A risk evaluation matrix




Long Description
Both axes are divided into three levels: High, Medium, and Low. The cells are colour-coded to represent the severity of risk:

High likelihood and high or medium impact are marked in red, indicating high risk. High likelihood and low impact, or medium likelihood and high impact, are marked in orange, indicating medium risk. Medium likelihood with medium or low impact, and all low likelihood outcomes, are marked in green, indicating low risk.



	•  Red: high risks that must be controlled. Work cannot proceed until these risks are removed or reduced.

	•  Amber: medium-level risks. The control measure is to ensure the safest working procedures and practices are being applied.

	•  Green: minor and unavoidable risks. There should be a plan for what to do if the hazard should occur.



It is possible for hazards to move from one level of risk to another as work is undertaken. Therefore, the risk assessment must be constantly monitored and evaluated.

Once the risks have been ranked into red, amber and green classifications, solutions need to be implemented. The approach to risk management includes a hierarchy of control, which should be approached in this sequence:


	1  Elimination

	2  Reduction

	3  Enclosure

	4  Remove persons

	5  Reduce contact.



Risk management option 1, Elimination, is the most effective and should always be the first choice. Risk management option 5, Reduce contact, is the least effective, but is often chosen – it covers the use of personal protective equipment (PPE). Other control measures that can also be used include:


	•  protective clothing

	•  instruction

	•  training

	•  following a defined procedure for a task

	•  implementing a permit-to-work system

	•  information signs

	•  information sheets.





Step 4: Document and implement solution

Risk assessments are not very effective unless everyone knows about them. Therefore the documentation of hazards, risks and their control measures is essential.

Control measures need to be documented and people must be trained in any changes to working practices. Sometimes, while training is taking place, other potential risks may be identified. Part of the documentation can include method statements to ensure that work practices and safety measures are in place and followed correctly. A record should be kept of who receives training. In some cases, this is signed to confirm that workers have received training and understand the requirements now placed on them. This record can help employers to prove they are meeting the legal requirement to do everything reasonably practicable to keep people safe.



KEY TERM

Method statement: instructions on performing tasks safely in accordance with the risk assessment. (There is more detail on method statements later in this section.)




If the work is to be performed on a construction site, the Construction (Design and Management) Regulations 2015 (CDM) specify that the risk assessments and method statements must be retained in the site safety file. This file is referred to in most site safety induction training sessions and forms the basis of an employee site safety manual.



INDUSTRY TIP

Access the Construction (Design and Management) Regulations 2015 (CDM) by searching the GOV.UK website.






Step 5: Evaluate, review and update

Once a risk assessment has been performed, it should be checked regularly or before the task in question is performed to ensure the control measures being followed are effective. As well as being reviewed regularly, the risk assessment should be reassessed if the work or environment changes. Any changes that are required will become part of the future review process.





Control of high-level risks

If the risk level identified is high, the control measures may need to be more extensive. The aim of risk assessment is to reduce all residual risks to as low a level as reasonably practicable and use the resulting information to prepare control measures as necessary. Many hazards have specific regulations or guidance available to give advice on reducing the risk (e.g. lead, electricity, asbestos) and these should be referred to in the first instance, to obtain advice for the preparation of control measures.



Safe systems of work

A safe system of work is a work method that results from a systematic examination of the working process to identify the hazards and to specify work methods designed either to completely remove the hazards or to control and minimise the relevant risks. Section 2 of the Health and Safety at Work etc. Act 1974 (HSW Act) requires employers to provide safe plant and systems of work. Many of the regulations made under the HSW Act have more specific requirements for the provision of safe systems of work.

Safe systems of work should be developed by a competent person – that is, a person with sufficient training and experience or knowledge to assist with key aspects of safety management and compliance. Staff who are actively involved in the work process also have a valuable role to play in the development of the system. They can help to ensure that it is of practical benefit and that it will be applied diligently. All safe systems of



















Method statements











[image: Method statement form for replacement of wall luminaire at Office 34, New Road, New Town. Includes project details, work method steps, labour and equipment requirements, and briefing record with signatures.]





Long Description







Permit-to-work procedures
















	•  clear identification of who may authorise particular jobs (and any limits to their authority) and who is responsible for specifying the necessary precautions

	•  training and instruction in the issue, use and closure of permits

	•  monitoring and auditing to ensure that the system works as intended

	•  clear identification of the types of work considered hazardous

	•  clear and standardised identification of tasks and risk assessments

	•  permitted task duration and any additional activity or control.







The hierarchy of control




	1  Eliminate – does the hole need to be there, or can it be filled in?

	2  Substitute – can the task be done somewhere else?

	3  Isolate – e.g. by putting something over the hole to cover it

	4  Control – e.g. by introducing guarding around the hole

	5  Manage – e.g. by implementing a safe system of work near a hole

	6  Personal protective equipment – e.g. working with a harness or rope.













Personal protective equipment (PPE)


















[image: Work gloves and leather protective sleeves.]






	•  provide the correct PPE

	•  ensure that it is used correctly

	•  ensure it is stored correctly

	•  train employees in the correct use.













	•  Is the PPE appropriate, based on the risks identified?

	•  Does it prevent or adequately control the level of risk?

	•  Could it increase the risk or create a new risk?

	•  Can it be adjusted to fit different wearers?

	•  Is it suitable for the individual wearing it?

	•  Will wearing the PPE cause discomfort?

	•  Is it compatible with other PPE that has to be worn at the same time?












	•  Sunglasses are popular but are not suitable eye protection for drilling or grinding.

	•  Safety boots may be tedious to lace up correctly but should not be left with loose laces.

	•  High visibility jackets do not make a suitable tool belt.











Types of PPE



	•  eyes

	•  head

	•  breathing

	•  the body

	•  hands and arms

	•  feet and legs.




Eyes



	•  chemical splash

	•  metal swarf

	•  dust particles

	•  projectiles

	•  gas and vapour

	•  radiation (in welding).





	•  safety glasses

	•  goggles

	•  face shield

	•  visor.




[image: Protective eyewear including goggles and safety glasses.]






Head



	•  impact of falling objects

	•  impact of flying objects

	•  bumping your head on hard surfaces or sharp edges

	•  hair entanglement.





	•  general safety helmet

	•  working-at-height safety helmet

	•  safety helmet with in-built visor

	•  safety helmet with in-built ear defenders

	•  bump cap

	•  hair net.




[image: Safety helmet and cap for work environments.]






Breathing



	•  dust

	•  vapour

	•  gas

	•  oxygen-deficient atmospheres.












	•  disposable filtering face pieces

	•  disposable respirators

	•  half- or full-face respirators

	•  air-fed helmets

	•  breathing apparatus.











[image: Respiratory masks for protection.]






Protection of the body



	•  temperature extremes

	•  adverse weather

	•  chemical splashes

	•  spray from pressure leaks or spray guns

	•  impact or penetration

	•  contaminated dust

	•  excessive wear

	•  electrical explosion

	•  entanglement.





	•  overalls

	•  boiler suits, or bib and brace

	•  high-visibility clothing

	•  thermal underwear

	•  waterproof clothing

	•  leather aprons

	•  flash protection suits

	•  chain-mail aprons.




[image: Work jackets and protective overalls.]






Hands and arms



	•  abrasion

	•  temperature extremes

	•  cuts and punctures

	•  impact

	•  chemicals

	•  electric shock

	•  skin infection

	•  disease

	•  contamination.













	•  gloves made of different material based on the protection needed, such as oil resistance, anti-cut, anti-slip

	•  gauntlets, which provide protection further up the arm.




[image: Various work gloves for protection.]






Feet and legs



	•  wet conditions

	•  slipping

	•  cuts and punctures

	•  falling objects

	•  metal splashes from welding or cutting

	•  chemical splashes

	•  abrasion

	•  irritants such as dust or powders.












	•  safety boots or shoes with protective toe caps and penetration resistant mid-sole

	•  boots or shoes with oil-resistant soles

	•  gaiters

	•  leggings

	•  overalls.





[image: Protective work boots for safety.]








Safety signs



Prohibition signs



[image: 4 prohibition signs with labels, including No access for unauthorized persons, No smoking in this building, In the event of fire do not use this lift, and Do not drink.]






Warning signs



[image: 4 warning signs with labels, including Danger High voltage, Warning Trip hazard, Caution Men at work, and Warning Falling objects.]






Mandatory signs



[image: 4 safety signs with labels, including Hand protection must be worn in this area, Eye protection must be worn in this area, High visibility clothing must be worn in this area, and Safety helmets must be worn in this area.]





[image: Warning sign for construction work, with symbols and labels for required protective gear, including safety helmets, high visibility clothing, safety boots, and ear protection, with a note to report to the site office and no unauthorised entry.]






Advisory or safe condition signs



[image: Safety signs for fire assembly point, first aid box, and fire exit.]






Symbols for hazardous substances



	•  criteria for classifying chemicals according to their health, environmental and physical hazards

	•  hazard communication requirements for labelling and safety data sheets.





















[image: Nine hazard pictograms with red diamond borders showing dangers including corrosion, environment, gas cylinder, health hazard, toxicity, serious health risk, oxidiser, explosion, and flammability.]







Common hazardous substances



















	•  any substance that gives off fumes that may cause headaches or respiratory irritation

	•  acids that cause skin burns or respiratory irritation (e.g. battery acid, metal-cleaning materials)

	•  solvents that cause skin and respiratory irritation (e.g. for PVC tubes and fittings)

	•  synthetic fibres that cause eye or skin irritation (e.g. thermal insulation, optical fibres)

	•  cement and wood dust that may cause eye irritation and respiratory irritation

	•  fumes and gases that cause respiratory irritation (e.g. soldering, brazing and welding fumes, overheating or burning PVC)

	•  asbestos.




















Asbestos encountered in the workplace












What to do if the presence of asbestos is suspected











Implications of being exposed to asbestos




















The requirement for first aid facilities





	•  number of employees

	•  type of work being undertaken

	•  unusual hazards

	•  ‘off-site’ workers

	•  out of hours or shift patterns

	•  nearest emergency services.












The first aid box



[image: First aid kit with various medical supplies including bandages and a first aid manual.]








Fire safety



[image: Fire triangle showing the 3 elements required for combustion: oxygen, heat, and fuel.]





How combustion takes place



	•  a source of ignition (heat)

	•  a source of fuel (something that burns)

	•  oxygen.





	•  Sources of ignition include heaters, lighting, naked flames, electrical equipment, smokers’ materials (cigarettes, matches) and anything else that can get very hot or cause sparks.

	•  Sources of fuel include wood, paper, plastic, rubber or foam, loose packaging materials, waste rubbish, combustible liquids and furniture.

	•  Sources of oxygen include the air surrounding us.






Dangers of working with heat-producing equipment




	•  sparks produced during hot work can land on combustible materials and cause fires and explosions

	•  hot work performed on tanks and vessels with residual flammable substances and vapours can cause the tanks to explode.






	•  Keep sources of ignition and flammable substances apart.

	•  Avoid accidental fires (e.g. make sure heaters cannot be knocked over).

	•  Ensure good housekeeping at all times (e.g. avoid build-up of rubbish that could burn).

	•  Consider how to detect fires and how to warn people quickly if a fire starts (e.g. install smoke alarms and fire alarms or bells).

	•  Have the correct fire-fighting equipment available.

	•  Keep fire exits and escape routes clearly marked and unobstructed at all times.

	•  Ensure workers receive appropriate training on procedures and fire drills.

	•  Review and update the risk assessment on a regular basis.



















Procedures on discovery of fires on site



	1  On discovery of a fire, raise the alarm immediately.

	2  If staff are trained and it is considered safe to do so, attempt to fight the fire using the equipment provided.

	3  If fire-fighting fails, evacuate (leave the area) immediately.

	4  Ensure that no one is left in the fire area and close doors on exit in order to prevent the spread of fire.

	5  Go straight to the designated assembly point. These points are specially chosen as they are in locations of safety and where the emergency services are not likely to be obstructed on arrival.












Different classifications of fires




[image: Table showing fire classifications and the suitability of water, foam, powder, and C O 2 extinguishers for Classes A, B, C, D, and F fires.]





Long Description






Manual handling










Manual handling techniques



	1  Avoid manual handling operations, so far as is reasonably practicable, by re-engineering the task to avoid moving the load or by mechanising the operation.

	2  If manual handling cannot be avoided, a risk assessment should be made.

	3  Reduce the risk of injury, so far as is reasonably practicable, either by the use of mechanical aids or by making improvements to the task (e.g. by using two persons), the load and the environment.











[image: Illustration showing the 7 stages of proper lifting techniques, including posture and handling instructions.]





Long Description



How to manually handle loads using mechanical lifting aids



	•  The handling equipment – mechanical handling equipment must be suitable for the task, well maintained and inspected on a regular basis.

	•  The load – the load needs to be prepared in such a way as to minimise accidents, taking into account such things as security of the load, flammable materials and stability of the load.

	•  The workplace – if possible, the workplace should be designed to keep the workforce and the load apart.

	•  The human element – employees who use the equipment must be properly trained.






















6 USING ACCESS EQUIPMENT AND WORKING IN CONFINED SPACES OR EXCAVATONS


Working at height




	•  all work at height is properly planned and organised

	•  those involved in work at height are competent

	•  the risks from work at height are assessed and appropriate work equipment is selected and used

	•  the risks of working on or near fragile surfaces are properly managed

	•  the equipment used for work at height is properly inspected and maintained.











Access equipment for different types of work at height



Mobile elevating work platforms



	•  the height from the ground

	•  whether the MEWP is appropriate for the job

	•  the ground conditions

	•  training of operators

	•  overhead hazards such as trees, steelwork or overhead cables

	•  the use of a restraint or fall arrest system

	•  closeness to passing traffic.











[image: Scissor lift platform elevated in front of a building.]






Ladders



	•  overreaching – maintain three points of contact with the ladder

	•  slipping from the ladder – keep the rungs clean, wear non-slip footwear, maintain three points of contact with the ladder, make sure the rungs are horizontal

	•  the ladder slips from its position – position the ladder on a firm, level surface, secure the ladder top and bottom, check the ladder daily

	•  the ladder breaks – position the ladder properly using the 1:4 rule (four units up for every one unit out), do not exceed the maximum weight limit of the ladder, only carry light materials or tools.




[image: Illustration showing a person climbing a ladder at a 75-degree angle against a brick wall.]













Stepladders



	•  they are suitable, in good condition and inspected before use

	•  they are sited on stable ground

	•  they are faced onto the work activity

	•  knees are never above the top tread of the stepladder

	•  the stepladder is open to the maximum

	•  wooden stepladders (or ladders) are not painted as this may hide defects.





Scaffolding



[image: Person using a drill on a yellow ladder with safety gear in a work environment.]







Safety checks and safe erection methods for access equipment











Safety checks for MEWPs



	•  The ground conditions must be suitable for the MEWP, with no risk of the MEWP becoming unstable or overturning.

	•  Check for overhead hazards such as trees, steelwork and overhead cables.

	•  Guard rails and toe boards must be in place.

	•  Outriggers should be fully extended and locked in position.

	•  The tyres must be properly inflated and the wheels immobilised.

	•  Check the controls to make sure they work as expected.

	•  Check the fluid and/or battery charge levels.

	•  Check that the descent alarm and horn are working.

	•  Check that the emergency or ground controls are working properly.






Safety checks for ladders and stepladders



	•  ladders and stepladders are of the right classification (e.g. trade or industrial)

	•  the styles, rungs or steps are in good condition

	•  the feet are not missing, loose, damaged or worn

	•  rivets are in place and secure

	•  the locking bars are not bent or buckled.




[image: Close-up of a yellow ladder showing safety labels, with 1 indicating no standing and the other showing safety instructions.]






Safety checks for tube and fitting scaffolds


	•  Toe boards, guard rails and intermediate rails must be in place to prevent people and materials from falling.

	•  The scaffold must be on a stable surface and the uprights must be fitted with base plates and sole plates.

	•  Safe access and exit ladders must be in place and secured.





Safety checks for prefabricated mobile scaffold towers




	•  The maximum height-to-base ratios must not be exceeded.

	•  Diagonal bracing and stabilisers must not be damaged or bent.

	•  The brace claws must work properly.

	•  Internal access ladders must be in place.

	•  Wheels must be locked when work is in progress.

	•  The working platform must be boarded, with guard rails and toe boards fitted.

	•  The towers must be tied in windy conditions.

	•  The platform trap door must be operating correctly.

	•  Rivets must be checked visually to ensure they are in place and not damaged.






Working in excavations and confined spaces



How to prepare excavations for safe working



	•  excavations collapsing and burying or injuring people working in them

	•  material falling from the sides into any excavation

	•  people or plant falling into excavations

	•  contact with underground services (e.g. electricity, high-pressure water and gas)

	•  undermining other structures

	•  exhaust fumes from petrol or diesel-engine equipment such as compressors or generators.






















[image: Diagram showing a trench support system with wooden sheeting and scaffolding for excavation safety.]






Making excavations safe



	•  with guard rails and toe boards inserted into the ground immediately next to the supported excavation side

	•  by a fabricated guard rail assembly that connects to the sides of the trench box

	•  by using the trench support system itself (e.g. using trench box extensions or trench sheets longer than the trench depth).














Working in a confined space





	•  Avoid entry to confined spaces (e.g. by doing the work from the outside).

	•  If entry to a confined space is unavoidable, follow a safe system of work which should include rigorous preparation, isolation, air testing and other precautions, and the use of a confined space entry permit.

	•  Put in place adequate emergency arrangements before the work starts.








7 ELECTRICAL SAFETY ON SITE











Common electrical dangers on site




	•  electric shock

	•  electrical burns

	•  loss of muscle control

	•  fires arising from electrical causes

	•  arcing and explosion.




Electric shock



[image: 2 workers helping an unconscious colleague on the floor in a construction site setting.]






	•  broken equipment case exposing internal bare live connections

	•  cracked equipment case causing ‘tracking’ from internal live parts to the external surface

	•  damaged supply cord insulation, exposing bare live conductors

	•  broken plug, exposing bare live connections.




















Electrical burn



	•  the passage of shock current through the body, particularly if at high voltage

	•  exposure to high-frequency radiation (e.g. from radio transmission antennas).





Loss of muscle control




Fire




Arcing




Explosion



	•  short circuit due to an equipment fault

	•  ignition of flammable vapours or liquids caused by sparks or high surface temperatures.






Controlling current flow



	•  for functional purposes (to switch equipment on or off)

	•  for use in an emergency (switching off in the event of an accident)

	•  so that equipment can be switched off to prevent its use and allow maintenance work to be done safely on the mechanical parts

	•  to isolate a circuit, installation or piece of equipment to prevent the risk of shock where exposure to electrical parts and connections is likely for maintenance purposes.























Electrical supply for tools and equipment




Class I



[image: Electrical ground symbol used to indicate grounding.]






Class II



[image: Electrical symbol for a circuit breaker or switch.]






Class III




[image: Chemical hazard symbols including III and a circular compound structure.]





Low-voltage electrical supplies for tools and equipment




	•  through fixed installations (workshops, plant rooms, lift rooms or other areas where portable electrical equipment is in frequent use)

	•  through small portable transformers designed to supply individual portable tools. (See BS 4363: 1998 and BS 7375: 1996, which give a specification for the distribution of electricity on building and construction sites, based on the use of 230/110 V CTE transformers.)






[image: Yellow extension box with a power tool - electric drill, and attached cable on the floor.]





[image: Electrical diagram showing a transformer converting 230 Volts mains to 110 Volts output.]








How to conduct a visual inspection of portable electrical equipment



	•  user checks (pre-use inspections) – users play an important role by checking equipment before use for signs of damage or obvious defects liable to affect safety in use

	•  periodic formal inspection or checks

	•  periodic combined inspection and testing.






	•  Equipment should be manufactured to relevant standards (BS or BS EN).

	•  The casing should have no visible damage and be free from dents and cracks.

	•  The switches should operate correctly.

	•  The supply lead should be secure and correctly connected.

	•  Equipment should be suitable for the task.





	•  Supply leads should be manufactured to relevant standards (BS or BS EN).

	•  They should be suitable for the environment.

	•  They should be free from cuts or fraying.

	•  There should be no visible exposed conductor insulation (damaged sheath) or exposed live conductors.

	•  There should be no signs of damage to the cord sheath.

	•  There should be no joints evident.





	•  Supply lead plugs should be manufactured to relevant standards (BS or BS EN).

	•  The insulation should have no damage.

	•  The cord or cable connections should be correct and secure.





[image: Wiring diagram of an electrical plug with 3 wires connected to terminals.]





What to do when portable electrical equipment fails visual inspection







8 SAFE ISOLATION




	•  cutting off the supply of electrical energy to any electrical equipment

	•  the isolation of any electrical equipment.













	•  Cutting off the supply – Depending on the equipment and the circumstances, this may be no more than normal functional switching (on/off) or emergency switching by means of a stop button or a trip switch.

	•  Isolation – The disconnection and separation of the electrical equipment from every source of electrical energy in such a way that this disconnection and separation is secure.

	•  From every source of electrical energy – Many accidents occur due to a failure to isolate all sources of supply to or within equipment (e.g. control and auxiliary supplies, uninterruptable power supply (UPS) systems or parallel circuit arrangements giving rise to back feeds).

	•  Secure – Keeping safe; achieved by locking off with a safety lock (i.e. a lock with a unique key). The posting of a warning notice also serves to alert others to the isolation.




How to undertake a basic practical procedure for isolation



Gather together equipment



	•  a voltage indicator which has been manufactured and maintained in accordance with Health and Safety Executive (HSE) Guidance Note GS38

	•  a proving unit compatible with the voltage indicator

	•  a lock and/or multi-lock system (there are many types of lock available)

	•  warning notices which identify the work being carried out

	•  relevant personal protective equipment (PPE) that adheres to all site PPE rules.




















	•  the correct point of isolation is identified

	•  an appropriate means of isolation is used

	•  the supply cannot inadvertently be reinstated while the work is in progress

	•  caution notices are applied at the point(s) of isolation

	•  conductors are proved to be dead at the point of work before they are touched

	•  safety barriers are erected as appropriate when working in an area that is open to other people.




[image: Various electrical testing and locking tools, including a proving unit, lockout devices, and a tool for electrical safety.]





[image: Various safety signs including Warning Electrician Working, Do Not Switch On, and Under Maintenance signs.]






Carry out the practical isolation



	1  Identify – identify equipment or circuit to be worked on and point(s) of isolation.

	2  Isolate – switch off, isolate and lock off (secure) equipment or circuit in an appropriate manner. Retain the key and post caution signs with details of work being carried out.

	3  Check – check the condition of the voltage indicator leads and probes. Confirm that the voltage indicator is functioning correctly by using a proving unit.

	4  Test – using the voltage indicator, test the outgoing terminals of the isolation switch. Take precautions against adjacent live parts where necessary.






Long Description





	5  Prove – using the voltage indicator and proving unit, prove that the voltage indicator is still functioning correctly.

	6  Confirm – confirm that the isolation is secure and the correct equipment has been isolated. This can be achieved by operating functional switching for the isolated circuit(s). The relevant inspection and testing can now be carried out.












Reinstate the supply



	1  Remove the locking device and danger/warning signs.

	2  Reinstate the supply.

	3  Carry out system checks to ensure that the equipment is working correctly.





Implications of safe isolation




	1  How will the isolation affect the staff and other personnel? For example, think about loss of power to lifts, heating and other essential systems.

	2  How could the isolation affect the residents and clients? For example, some residents may rely on oxygen, medical drips and ripple beds to aid circulation. These critical systems usually have battery back-up facilities for short durations.

	3  How could the isolation affect the members of the public? For example, fire alarms, nurse call systems, emergency lighting and other systems may stop working.

	4  How can an isolation affect systems? For example, IT programs and data systems could be affected; timing devices could be disrupted. In this scenario, you must make the employers, employees, clients, residents and members of the public aware of the planned isolation.







Risks involved in isolation procedures



Who is at risk and why?



Risks to you



	•  shock – touching a line conductor (e.g. if isolation is not secure)

	•  burns – resulting from touching a line conductor and earth, or arcing

	•  arcing – due to a short circuit between live conductors, or an earth fault between a line conductor and earth

	•  explosion – arcing in certain environmental conditions (e.g. in the presence of airborne dust particles or gases) may cause an explosion.





	•  inadequate information to enable safe or effective inspection and testing (i.e. lack of diagrams, legends or charts)

	•  poor knowledge of the system you are working on (and so not meeting the competence requirements of Regulation 16 of EAWR)

	•  insufficient risk assessment

	•  inadequate test instruments (not manufactured or maintained to the standards of GS38).





Risks to other tradespersons, customers and clients



	•  switching off electrical circuits – for example, switching off a heating system might cause hypothermia (resulting from being too cold); if lifts stop, people may be trapped

	•  applying potentially dangerous test voltages and currents

	•  access to open distribution boards and consumer units

	•  loss of production, service or equipment – for example, essential supplies, or lights for access.












Risks to members of the public




Risks to buildings and systems within buildings



	•  computers and associated IT equipment

	•  residual current devices (RCDs) and residual current operated circuit breakers with integral overcurrent protection (RCBOs)

	•  heating controls

	•  surge protection devices.









	•  Who is at risk if inspection and testing is not carried out correctly?

	•  What might happen if you need to switch off a socket-outlet circuit – for example, in a hospital?

	•  What must you do if you encounter a computer server that requires a permanent supply and you need to switch off the main supply to enable safe testing procedures?










	  1  Which of the following describes the HSW Act?

	A  Non-statutory.

	B  Code of Practice.

	C  Enabling Act.

	D  Guidance Note.




	  2  Which regulations control waste electrical products?

	A  EAWR.

	B  WEEE.

	C  HSWA.

	D  PUWER.




	  3  Who is responsible for providing PPE on a construction site?

	A  Employees.

	B  Health and Safety Executive.

	C  Local Buildings Authority.

	D  Employers.




	  4  For how long after the last entry date must an accident book be kept?

	A  1 year.

	B  3 years.

	C  5 years.

	D  10 years.




	  5  What does RAMS stand for?

	A  Risk Addressing Method Scheme.

	B  Rules Assessing Meticulous Safety.

	C  Risk Assessment Method Statements.

	D  Rules Addressing Meticulous Statements.




	  6  What is considered as the last resort when considering risk reduction?

	A  Personal protective equipment.

	B  Elimination of the hazard.

	C  Enclosing the problem.

	D  Reducing contact.




	  7  Which of the following would be covered by COSHH Regulations?

	A  Power tools.

	B  Adhesives.

	C  Manual handling.

	D  Working at heights.




	  8  What are the three key elements needed for a fire to start?

	A  Ignition, fuel, oxygen.

	B  Electricity, ignition, fuel.

	C  Fuel, oxygen, water.

	D  Water, ignition, fuel.




	  9  What is the common supply voltage supplied by transformers on site, used for power tools?

	A  50 V AC

	B  110 V AC

	C  230 V AC

	D  400 V AC




	10  Where would safe isolation be proven, using a voltage indicator, when isolating a single circuit within an installation?

	A  On the supply side of the installation main switch.

	B  On the load side of the installation main switch.

	C  On the supply side of the circuit protective device.

	D  On the load side of the circuit protective device.




	11  Describe, using examples, who the duty holder is within an empty house being rewired by several electricians and apprentices.

	12  List three statutory regulations intended to protect the environment.

	13  Describe the five steps used to complete a risk assessment.

	14  List the five stages, in sequence, for the hierarchy of control when approaching risk management.

	15  Explain what should be visually inspected when carrying out a safety check to the supply leads of a power drill used on site.

	16  Which HSE guidance document gives clear guidance to the Electricity at Work Regulations?

	A  HSR25.

	B  BI 510.

	C  L22.

	D  CDM 15.




	17  Which regulations specifically require risk assessments to be undertaken?

	A  Personal Protective Equipment at Work Regulations 1992.

	B  Management of Health and Safety at Work Regulations 1999.

	C  Control of Substances Hazardous to Health Regulations 2002.

	D  Health and Safety (Display Screen Equipment) Regulations 1992.




	18  Which of the following is classed as hazardous waste?

	A  Plastics.

	B  Paints.

	C  Copper.

	D  Carbon.




	19  What does the symbol shown below represent when seen on electrical equipment?


	A  Fragile casing.

	B  Keep insulated.

	C  Class II protection.

	D  For indoor use only.




	20  What is the angle formed between a ladder and the ground if the correct ratio is maintained?

	A  45°

	B  60°

	C  75°

	D  90°




	21  On which of the following burning substances must a CO2 fire extinguisher be used?

	A  Gases.

	B  Cooking oil.

	C  Plastics.

	D  Sodium.




	22  What colour sign is used to display fire exits?

	A  White symbols on a blue background.

	B  Green symbols on a white background.

	C  White symbols on a green background.

	D  Blue symbols on a white background.




	23  What does MEWP stand for?

	A  Minor Electrical Works Permit.

	B  Moveable Electrical Wiring Packs.

	C  Mobile Elevating Work Platforms.

	D  Multi Elevating Wiring Podiums.




	24  Explain what is meant by Class III protection in terms of electrical equipment.

	25  Explain how safe isolation is secured when three different persons are working on an isolated circuit.

	26  Explain what needs to be tested to prove safe isolation of a single-phase supply to an installation.

	27  Explain the first safety consideration in a situation where a person appears to have received an electric shock.
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