






[image: image]














The City & Guilds Textbook: Book 1 Electrical Installations, Second Edition Boost eBook


Boost eBooks are interactive, accessible and flexible. They use the latest research and technology to provide the very best experience for students and teachers.


●Personalise. Easily navigate the eBook with search, zoom and an image gallery. Make it your own with notes, bookmarks and highlights.


●Revise. Select key facts and definitions in the text and save them as flash cards for revision.


●Listen. Use text-to-speech to make the content more accessible to students and to improve comprehension and pronunciation.


●Switch. Seamlessly move between the printed view for front-of-class teaching and the interactive view for independent study.


●Download. Access the eBook offline on any device – in college, at home or on the move – with the Boost eBooks app (available on Android and iOS).


To subscribe or register for a free trial, visit
hoddereducation.co.uk/construction















[image: image]












Although every effort has been made to ensure that website addresses are correct at time of going to press, Hodder Education cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated web page by typing in the address of the home page for a website in the URL window of your browser.


Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and made from wood grown in well-managed forests and other controlled sources. The logging and manufacturing processes are expected to conform to the environmental regulations of the country of origin.


Orders: please contact Hachette UK Distribution, Hely Hutchinson Centre, Milton Road, Didcot, Oxfordshire, OX11 7HH. Telephone: +44 (0)1235 827827. Email education@hachette.co.uk Lines are open from 9 a.m. to 5 p.m., Monday to Friday. You can also order through our website: www.hoddereducation.co.uk


ISBN: 978 1 3983 6159 1


eISBN 978 1 3983 6089 1


© The City and Guilds of London Institute, The Institution of Engineering and Technology, Peter Tanner and Hodder & Stoughton Limited 2022


Some text content in this book is published under licence from The City and Guilds of London Institute and The Institution of Engineering and Technology, London.


First published in 2018.


This edition published in 2022 by


Hodder Education,


An Hachette UK Company


Carmelite House


50 Victoria Embankment


London EC4Y 0DZ


www.hoddereducation.co.uk


Impression number      10  9  7  6  5  4  3  2  1


Year          2026  2025  2024  2023  2022


All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within any information storage and retrieval system, without permission in writing from the publisher or under licence from the Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from the Copyright Licensing Agency Limited, www.cla.co.uk


The moral right of the authors has been asserted in accordance with the Copyright, Designs and Patents Act 1988.


Cover photo © David J. Green – tools / Alamy Stock Photo


City & Guilds and the City & Guilds logo are trade marks of The City and Guilds of London Institute. City & Guilds Logo © City & Guilds 2022


The IET logo is a registered trade mark of The Institution of Engineering and Technology.


Typeset in India.


Printed in Bosnia & Herzegovina.


A catalogue record for this title is available from the British Library.


[image: image]













Acknowledgements



This book draws on several earlier books that were published by City & Guilds, and we acknowledge and thank the writers of those books:




	●  Howard Carey



	●  Paul Cook



	●  James L Deans



	●  Paul Harris



	●  Andrew Hay-Ellis



	●  Trevor Pickard.






We would also like to thank everyone who has contributed to City & Guilds photoshoots. In particular, thanks to: Jules Selmes and Adam Giles; Andrew Buckley; Andy Jeffery, Ben King and students from Oaklands College, St Albans; Jaylec Electrical; Andrew Hay-Ellis, James L Deans and the staff at Trade Skills 4 U, Crawley; Jordan Hay-Ellis, Terry White, Katherine Hodges and Claire Owen.


Permission to reproduce extracts from BS 8519:2020 is granted by BSI Standards Limited (BSI). Permission to reproduce extracts from BS 7671:2018+A2:2022 is granted by BSI and the Institution of Engineering & Technology. No other use of this material is permitted.










Picture credits



Every effort has been made to trace and acknowledge ownership of copyright. The publishers will be glad to make suitable arrangements with any copyright holders whom it has not been possible to contact.


Page vi Peter Tanner; Fig.1.3 © Robert/stock.adobe.com; Fig.1.4 © Alexlmx/stock.adobe.com; Fig.1.7 © SpeedKingz/Shutterstock.com; Fig.1.8 © Health and Safety Executive; Fig.1.9 City & Guilds; Fig.1.10 © Screwfix; Fig.1.11 © Shutterstock.com; Fig.1.15 L © Singha songsak/stock.adobe.com, R © Aleksander/stock.adobe.com; Fig.1.16–18 © Screwfix; Fig.1.19 L, M © Screwfix, R courtesy of Axminster Tool Centre Ltd; Fig.1.20 © Screwfix; Fig.1.21 L © Oleksandr Chub/Shutterstock.com, M © gezzeg/Shutterstock.com, R © Michele Cozzolino/Shutterstock.com; Fig.1.22–26 © Screwfix; Fig.1.28 © jamierogers1/Fotolia.com; Fig.1.32 © Cynthia Farmer/Shutterstock.com; Fig.1.34–35 City & Guilds; Fig.1.37 © VR Studio/stock.adobe.com; Fig.1.41 City & Guilds; Fig.1.44 TL, TM © test-meter.co.uk, TR, BL, BR City & Guilds; Fig.1.45 IET; Fig.2.20 © Olesia Bilkei/stock.adobe.com; Fig.2.21 © Oleksandr Moroz/stock.adobe.com; Fig.2.25 © Kadmy/stock.adobe.com; Fig.2.33 © Kewtech; Fig.2.57 © Gail Johnson/Shutterstock.com; Fig.2.58 Ralf Gosch/Shutterstock.com; Fig.2.67 City & Guilds; Fig.2.69 T © Shutterstock/Robert_Chlopas, M © BMPix /istockphoto.com, B © Coprid/Fotolia.com; Fig.2.70 Titan Products Ltd; Fig.2.87 © Lena Wurm/stock.adobe.com; Fig.2.88 © evgeniykleymenov/stock.adobe.com; Fig.2.89 © Wutlufaipy/123RF; Fig.2.90 © oasisamuel/stock.adobe.com; Fig.3.1 © Health & Safety Executive (HSE)/Comstock/stockbyte/Getty Images (lightning image licensed separately via Getty Images); Fig.3.3 IET; Fig.3.6 City & Guilds; Fig.3.13 © Belinda Pretorius/Shutterstock.com; Fig.3.14 Deborah Benbrook/Shutterstock.com; Fig.3.15 © lertkaleepic/Shutterstock.com; Fig.3.16 © foxaon1987/Shutterstock.com; Fig.3.18 © VikOI/Shutterstock.com; Fig.3.36 © Prysmian; Fig.3.37–8 © BSI; Fig.3.39 © Prysmian; Fig.3.40 © Marshall-Tufflex; Fig.3.42 City & Guilds; Fig.3.43 © Eldad Yitzhak/Shutterstock.com; Fig.3.44 © Schipkova Elena/Shutterstock.com; Fig.3.45 © sahua d/Shutterstock.com; Fig.3.46 © Marshall-Tufflex; Fig.3.48 City & Guilds; Fig.3.49 © Marshall-Tufflex; Fig.3.50–52 City & Guilds; Fig.3.55–57 © Marshall-Tufflex; Fig.3.58 L © Maxim/stock.adobe.com, R © Shutterstock.com; Fig.3.59 © remus20/stock.adobe.com; Fig.3.60, 3.63–65, 3.69, 3.71–72 City & Guilds; Fig.4.1 © Belinda Pretorius/Shutterstock.com; Fig.4.2 © Timothy Hodgkinson/Shutterstock.com; Fig.4.3 courtesy of Axminster Tool Centre Ltd; Fig.4.4 © Phovoir/Shutterstock.com; Fig.4.5 © Yanas/Shutterstock.com; Fig.4.6 courtesy of Axminster Tool Centre Ltd; Fig.4.7 L © Ilya Akinshin/Shutterstock.com, R © anaken2012/Shutterstock.com; Fig.4.8 © troy/Shutterstock.com; Fig.4.9 © Stocksnapper/Shutterstock.com; Fig.4.10 © Roblan/Shutterstock.com; Fig.4.11 City & Guilds; Fig.4.12 courtesy of Axminster Tool Centre Ltd; Fig.4.13 © Rynio Productions/Shutterstock.com; Fig.4.14 courtesy of Axminster Tool Centre Ltd; Fig.4.15 City & Guilds; Fig.4.16 courtesy of Axminster Tool Centre Ltd; Fig.4.17 City & Guilds; Fig.4.18 courtesy of Axminster Tool Centre Ltd; Fig.4.19 City & Guilds; Fig.4.20 © donatas1205/Shutterstock.com; Fig.4.21 City & Guilds; Fig.4.22 L © Shutterstock.com, M © dcwcreations/Shutterstock.com, R © Estwing Manufacturing Co.; Fig.4.23 L © Ruslan Semichev/Shutterstock.com, R © yevgeniy11/Shutterstock.com; Fig.4.24–25 City & Guilds; Fig.4.26 courtesy of Axminster Tool Centre Ltd; Fig.4.27 © Mahathir Mohd Yasin/Shutterstock.com; Fig.4.28 © Alexandr Makarov/Shutterstock.com; Fig.4.29 © -V-/Shutterstock.com; Fig.4.30 © Christopher Elwell/Shutterstock.com; Fig.4.31 © Prill/Shutterstock.com; Fig.4.32 © Dmitry Morgan/Shutterstock.com; Fig.4.33 © furtseff/Shutterstock.com; Fig.4.35 City & Guilds; Fig.4.82, 4.102 Andrew Hay-Ellis; Fig.4.103 © sauletas/Shutterstock.com; Fig.4.108 © Marshall-Tufflex; Fig.4.109 © Eldad Yitzhak/Shutterstock.com; Fig.4.114–120, 4.122–126, 4.131–137 City & Guilds; Fig.4.138 Andrew Hay-Ellis; Fig.4.139–218, 4.220–231, 4.234–241 City & Guilds; Fig.4.242–244 Andrew Hay-Ellis; Fig.4.245–264 City & Guilds; Fig.4.266–267 © Kewtech; Fig.4.269–270, 4.274–276, 4.278 City & Guilds; Fig.5.1 © Martin Sevcik/123RF; Fig.5.2 © NVB Stocker/stock.adobe.com; Fig.5.4 © Kadmy/stock.adobe.com; Fig.5.6 © ratmaner/stock.adobe.com; Fig.5.7 © rosinka79/stock.adobe.com; Fig.5.8 © Rawpixel.com/stock.adobe.com; Fig.5.10 City & Guilds; Fig.5.13 © vinnstock/stock.adobe.com; Fig.5.14 © Bacho Foto/stock.adobe.com; pages 443–5 City & Guilds.













About the author





[image: image]




I started in the electrotechnical industry while still at school, chasing walls for my brother-in-law for a bit of pocket-money. This taught me quickly that if I took a career as an electrician I needed to progress as fast as I could.


Jobs in the industry were few and far between when I left school so after a spell in the armed forces, I gained a place as a sponsored trainee on the Construction Industry Training Board (CITB) training scheme. I attended block release at Guildford Technical College, where the CITB would find me work experience with ‘local’ employers. My first and only work experience placement was with a computer installation company located over 20 miles away so I had to cycle there every morning, but I was desperate to learn, and enjoyed my work.


Computer installations were very different in those days. Computers filled large rooms and needed massive armoured supply cables so the range of work I experienced was vast – from data cabling to all types of containment systems and low-voltage systems.


In the second year of my apprenticeship I found employment with a company where most of my work centred around the London area. The work was varied, from lift systems in well-known high-rise buildings to lightning protection on the sides of even higher ones!


On completion of my apprenticeship I worked for a short time as an intruder alarm installer, mainly in domestic dwellings – a role in which client relationships and handling information are very important.


Following this I began work with a company where I was involved in shop-fitting and restaurant and pub refurbishments. It wasn’t long before I was managing jobs and gaining further qualifications through professional development. I was later seconded to the Property Services Agency, designing major installations within some of the best-known buildings in the UK.


A career-changing accident took me into teaching, where I truly found the rewards the industry has to offer. Seeing young trainees maturing into qualified electricians is a highly gratifying experience. I often see many of my old trainees when they attend further training and updated courses. Following their successes makes it all worthwhile.


I have worked with City & Guilds for over 25 years and represent them on a variety of industry committees, such as JPEL64, which is responsible for the production of BS 7671. I am passionate about using my extensive experience to maintain the high standards the industry expects.


Peter Tanner


June 2022













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: Image] 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: Image] ACTIVITY


A wall measures 6 cm on a 1:50 scale drawing. What is the true length of the wall?





[image: Image] IMPROVE YOUR MATHS items combine improving your understanding of electrical installations with practising or improving your maths skills.


[image: Image] 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.
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▲  Figure 1.1 The five steps for risk assessment




INDUSTRY TIP

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


	
Level 2 Diploma in Electrical Installations (Buildings and Structures) 2365

Unit 201


	
Electrotechnical in Dwellings Qualification 5393

Unit 101-001


	
Level 2 Technical Certificate in Electrical Installation 8202

Unit 201
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5  Establishing a safe working environment including:


	–  Hazards


	–  Risk assessment and method statements


	–  Safety signs and packaging signs
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	–  Asbestos


	–  Personal protective equipment


	–  First aid facilities


	–  Fire safety
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	6  Using access equipment and working in confined spaces or excavations
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7  Electrical safety on site including:


	–  Safe use of power tools


	–  Site supplies









	
4.3; 4.5


	
2.3; 4.2





	

	8  Safe isolation





	
3.7; 3.8; 3.9


	
4.1; 4.3








T Level mapping grids are available on the Hodder Education website. These map the book to the occupational specialisms: 8710-353 (Electrical Engineering) and 8710-352 (Electrical and Electronic Equipment).




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.



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.


INDUSTRY TIP

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




	●  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.


[image: image]
▲  Figure 1.2 An example of the front page of a regulatory document





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.

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.




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.





INDUSTRY TIP

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




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.



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.
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KEY TERMS

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.
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KEY TERM

Comply: act in accordance with.




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.



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.




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 TERMS

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 TERMS

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.



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.


KEY TERM

Environment: the land, water and air around us.



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.





KEY TERM

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



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

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

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




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.



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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KEY TERMS

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.




Electricians most commonly deal with items in categories 5 and 9 but, at times, other categories may also apply.


ACTIVITY

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



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



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)



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.


KEY TERM

Fatality: death.



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 TERMS

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.



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.
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▲  Figure 1.8 An accident book






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.
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INDUSTRY TIP

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.



The F2508 for reportable incidents should be kept for a period of not less than three years from the date the accident occurred.

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.


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.



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.





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.


KEY TERMS

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.



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

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.


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.




	●  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

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: image]
▲  Figure 1.9 Stairs are a particular risk
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▲  Figure 1.10 A tool belt is a good way to avoid leaving tools lying around
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▲  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.





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

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


KEY TERM

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



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.

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.
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KEY TERM

Systematic: working to a fixed plan or procedure.




HEALTH AND SAFETY

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



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…’.





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.



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.

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).
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▲  Figure 1.12 The five steps for risk assessment



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.


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.



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.
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▲  Figure 1.13 A risk evaluation matrix





	●  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.


KEY TERM

Plant: tools and machinery.



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 work need to be monitored regularly to ensure that they are fully observed and effective, and updated as necessary. Safe systems of work are normally formal and documented, but may also be given as a verbal instruction. Examples of documented safe systems of work would be for asbestos removal, air-conditioning maintenance, working on live electrical equipment and portable appliance testing. Examples of verbal instructions could be as simple as ‘ensure you clear the route before moving those ladders’.


KEY TERM

Competent person: recognised term for someone with the necessary skills, knowledge and experience to manage health and safety in the workplace.
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ACTIVITY

Clear instructions are important. Can you spot the difference between the two instructions below?

It needs to go over there, head for the door.

It needs to go over their head for the door.



Method statements

A method statement is a description of a safe system of work, presenting in a logical sequence, and generally in writing, a method of undertaking an activity without risk to health. The method statement should be clear, and illustrated where applicable by simple sketches. Statements are for the benefit of those carrying out the work and their immediate supervisors and should not be overcomplicated. The statement includes all the risks identified in the risk assessment and the measures to control those risks. The statement need be no longer than necessary to achieve the objective of safe working.

Employees should know what to do if the work process has changed and the method statement no longer achieves its aim. Method statements must be reviewed on a regular basis to accommodate any such changes in the work process.
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ACTIVITY

Write a brief method statement for a simple task such as moving an awkwardly large but lightweight box from one end of a workshop to the other. 
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▲  Figure 1.14 A method statement should be clear and simple




Permit-to-work procedures

A permit-to-work (PTW) procedure is a specialised written safe system of work that ensures that potentially dangerous work is done safely. Examples include work in confined spaces, hot work, work with asbestos-based materials, work on pipelines with hazardous contents, or work on high-voltage electrical systems (above 1000 V) or complex low-voltage electrical systems.


KEY TERMS

Permit-to-work (PTW): a written safe system of work produced to support the safe completion of potentially dangerous work and support communications between different persons.

Hot work: work that involves actual or potential sources of ignition, carried out in an area where there is a risk of fire or explosion (e.g. welding, flame cutting or grinding).



A PTW procedure also serves as a means of communication between site or installation management, plant supervisors and operators, and those who carry out the hazardous work.

For example, if an electrician needed to work on the low-voltage side of a transformer controlled by a supply company, they would obtain a PTW that states that the supply company have isolated the transformer and the system is safe to work on.

A PTW should only be issued by a technically competent person, who is familiar with the system and equipment, and is authorised in writing by the employer to issue such documents.

Essential features of PTW systems are:


	●  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.





KEY TERM

Audit: conduct a systematic review to make sure standards and management systems are being followed.



The effective operation of a PTW system requires involvement and co-operation from a number of persons. The procedure for issuing a PTW should be written and adhered to.

The hierarchy of control

The control of risk is essential to the provision of a safe working environment that complies with all of the relevant legal requirements. To maintain this safe working environment, any control measures (detailed below) that are produced require assessment and, if necessary, amendment or the introduction of new measures.

There is an acknowledged ‘hierarchy of control’, which is simply a list of measures designed to control risks that are considered in order of importance, effectiveness or priority. This control sequence normally begins with an extreme measure of control and ends with personal protective equipment as a last resort. If we consider a task such as working near a big hole in the ground, we consider:


	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.




Only once all of the measures numbered 1 to 5 above have been tried, and found ineffective in controlling the risks to a reasonably practical level, must point 6, personal protective equipment (PPE), be used.


ACTIVITY

Identify possible risks in using a ladder as access equipment when fixing a PIR luminaire 4 m high.



Personal protective equipment (PPE)

The Personal Protective Equipment at Work Regulations 1992 identify the need for employers to provide suitable PPE for their employees to perform their work activities safely. The PPE Regulations cover all forms of protection, including clothing that is required to give protection against the weather. However, it does not necessarily include the provision of all protective equipment.


INDUSTRY TIP

PPE cannot stop accidents; it merely reduces their effects.



Hearing protection such as ear plugs and ear defenders are not covered by these regulations as they are covered by other specific regulations, as are respiratory devices. If you are working in environments where these items of PPE are required, other regulations and legislation also apply. Items such as cycle helmets and crash helmets that would normally be worn on public highways are also not covered by these regulations, even if the wearer is using a bicycle or motorbike as part of their job function.


INDUSTRY TIP

Access the Personal Protective Equipment at Work Regulations 1992 by searching the HSE website. 
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▲  Figure 1.15 Personal protective equipment used in the industry includes gauntlets and spats





INDUSTRY TIP

Risk assessments can be used to identify the PPE required. The British Safety Industry Federation provides support as to the most suitable PPE for different functions.



According to the regulations, an employer has a legal duty to:


	●  provide the correct PPE


	●  ensure that it is used correctly


	●  ensure it is stored correctly


	●  train employees in the correct use.




The term ‘employer’ also applies to employment agencies, which must ensure that they comply with regulations.

When thinking about the suitability of PPE, ask these questions:


	●  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?




Consider that, if the PPE is cumbersome, not practical or uncomfortable, the employee may not wear it. If they do wear it, they may not wear it correctly. For example:


	●  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.





INDUSTRY TIP

You should always ensure you are wearing the correct PPE when working on practical tasks in college or on site. Many sites operate a card system for workers not wearing the appropriate PPE – the first time is a warning (yellow card); if there’s a second offence, you are off site (red card).



Types of PPE

PPE is about protecting people from harm. Certain tasks present different hazards to different parts of the body. The PPE Regulations consider different parts of the person, with each area requiring different protection. These areas are:


	●  eyes


	●  head


	●  breathing


	●  the body


	●  hands and arms


	●  feet and legs.





INDUSTRY TIP

Employers are not allowed to charge employees for PPE. However, if an employee does not return items when they leave the employment, they can be charged.



Eyes

Losing or damaging your sight can have a life-changing effect, not just on your ability to work, but on your standard and way of living. The types of hazard that can affect your eyes include:


	●  chemical splash


	●  metal swarf


	●  dust particles


	●  projectiles


	●  gas and vapour


	●  radiation (in welding).




Depending on the work to be undertaken, there are several types of PPE that provide suitable protection for the eyes (Figure 1.16):


	●  safety glasses


	●  goggles


	●  face shield


	●  visor.





[image: image]
▲  Figure 1.16 Different types of eye protection
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▲  Figure 1.17 Types of head protection: hard hat (top), bump cap (bottom)




Head

Concussion, caused by a simple knock to the head, can be fatal if not treated correctly. Therefore, head protection is vitally important. Head protection is intended to provide protection from:


	●  impact of falling objects


	●  impact of flying objects


	●  bumping your head on hard surfaces or sharp edges


	●  hair entanglement.




Depending on the work activity, the choice of PPE includes:


	●  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.





Breathing

The risk to breathing is not always immediately apparent – some illnesses that are caused by particle inhalation can take years to show, and a person’s life may be limited by the time they receive a diagnosis. The types of hazard that must be considered include:


HEALTH AND SAFETY

Oxygen-deficient atmospheres are found, for example, in confined locations where there is little or no air flow. A person can slip into unconsciousness before they realise they are in danger.




	●  dust


	●  vapour


	●  gas


	●  oxygen-deficient atmospheres.




The PPE for breathing hazards are:


	●  disposable filtering face pieces


	●  disposable respirators


	●  half- or full-face respirators


	●  air-fed helmets


	●  breathing apparatus.





HEALTH AND SAFETY

Breathing in silica dust, which is present when drilling through certain rock or stone products, can lead to cancer and/or long-term lung diseases such as silicosis. Silica is also a major constituent of construction materials such as bricks, tiles, concrete and mortar. Always wear facemasks to filter the dust.
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▲  Figure 1.18 Different types of facemasks




Protection of the body

General protection of the body is often overlooked but, in certain work activities, hazards that affect the body can be very important. These hazards include:


	●  temperature extremes


	●  adverse weather


	●  chemical splashes


	●  spray from pressure leaks or spray guns


	●  impact or penetration


	●  contaminated dust


	●  excessive wear


	●  electrical explosion


	●  entanglement.




There are several PPE options, including:


	●  overalls


	●  boiler suits, or bib and brace


	●  high-visibility clothing


	●  thermal underwear


	●  waterproof clothing


	●  leather aprons


	●  flash protection suits


	●  chain-mail aprons.




[image: image]
▲  Figure 1.19 Body protection: high-visibility jacket (left), bib and brace (centre) and apron (right)




Hands and arms

The hands and arms are easily injured, especially in electrical installation work, which tends to be mostly manual labour. The hazards to hands and arms include:


	●  abrasion


	●  temperature extremes


	●  cuts and punctures


	●  impact


	●  chemicals


	●  electric shock


	●  skin infection


	●  disease


	●  contamination.





INDUSTRY TIP

Wearing gloves or using barrier creams can also reduce skin irritations or the possibility of developing dermatitis.



Many injuries occur when people hold items that they are trying to cut or drill. In such cases, training in the correct cutting or drilling technique might be a better solution than PPE.

There are several PPE options for protecting hands and arms:


	●  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. 
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▲  Figure 1.20 A selection of work gloves





HEALTH AND SAFETY

The range of gloves available is vast. When choosing gloves, think of the task and what the gloves need to do such as grip, protect from chemicals, protect from cuts, and so on.



Feet and legs

Safety boots are the most common form of PPE among construction site workers. These protect against falling objects. However, feet and legs can be subject to other hazards including:


	●  wet conditions


	●  slipping


	●  cuts and punctures


	●  falling objects


	●  metal splashes from welding or cutting


	●  chemical splashes


	●  abrasion


	●  irritants such as dust or powders.




The use of safety boots does not address all these hazards. Other options include the use of:


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


	●  boots or shoes with oil-resistant soles


	●  gaiters


	●  leggings


	●  overalls.




All construction sites now display safety boards at each entrance advising that people are not allowed on site unless they are wearing safety boots, high-visibility clothing and a hard hat. Some companies are going further than this by ensuring workers do not wear shorts or go topless, due to the risk of skin damage from abrasion.

[image: image]
▲  Figure 1.21 Foot protection: shoes (left), rigger boots (centre) and safety boots (right)




Safety signs

The Health and Safety (Signs and Signals) Regulations require employers to display signage where risks to health and safety have not been removed by other means, such as a safe system of work. Many premises and construction sites will display a range of signs in addition to having safe systems in place.

Prohibition signs

These signs indicate an activity that must not be done. They are circular white signs with a red border and red cross bar.

[image: image]
▲  Figure 1.22 Various prohibition signs




Warning signs

These provide safety information and/or give warning of a hazard or danger. They are triangular yellow signs with a black border and symbol.

[image: image]
▲  Figure 1.23 Warning signs





Mandatory signs

These signs give instructions that must be obeyed. They are circular blue signs with a white symbol.

[image: image]
▲  Figure 1.24 Mandatory signs




Advisory or safe condition signs

These give information about safety provision. They are square or rectangular signs with a white symbol.

[image: image]
▲  Figure 1.25 An example of a site safety board




[image: image]
▲  Figure 1.26 Advisory signs




Symbols for hazardous substances

Hazardous substances are given a classification according to the severity and type of hazard they may present to people in the workplace. However, all over the world there are different laws on how to identify the hazardous properties of chemicals. The United Nations has therefore created the Globally Harmonised System of Classification and Labelling of Chemicals (GHS). The aim of the GHS is to have, worldwide, the same:


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


	●  hazard communication requirements for labelling and safety data sheets.





[image: Image]

KEY TERM

Severity: seriousness.



The GHS is not a formal agreement, but is a non-legally binding international agreement. In Great Britain, the existing legislation is the Chemicals (Hazard Information and Packaging for Supply) Regulations 2009 (CHIPS), but this has gradually been replaced by the European Classification, Labelling and Packaging of Substances and Mixtures Regulations.


INDUSTRY TIP

You do not need to know all of the detail in the GHS as an electrician, but it is important that you are aware of it and how it might directly affect your process and work onsite.

Further information about the GHS can be found by searching the HSE’s website.



Examples of the GHS labelling system are shown in Figure 1.27. 

[image: image]
▲  Figure 1.27 The hazard signs shown indicate substances that are (top row, left to right) corrosive, dangerous to the environment, gas under pressure, require caution (irritants), toxic; and (bottom row, left to right) long-term health hazards (causes of cancer), oxidising, explosive, flammable




Common hazardous substances

Hazardous substances at work may include the substances used directly in the work process – such as glue, paints, thinners, solvents and cleaning materials – and those produced by different work activities, such as welding fumes. Health hazards are always present during building services activities due to the nature of the activities and may include other hazards, such as vibration, dust (possibly including asbestos), cement and solvents.


KEY TERMS

Toxic: Poisonous.

Hazardous substance: Something that can cause ill health to people.




INDUSTRY TIP

Toxic substances can enter the body by ingestion (swallowing), inhalation (breathing) and absorption (for example, through the skin and eyes).



The Control of Substances Hazardous to Health (COSHH) Regulations 2002 provide a framework that helps employers assess risk and monitor effective controls. A COSHH assessment is essential before work starts and should be updated as new substances are introduced. Hazardous substances include:


	●  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.





HEALTH AND SAFETY

Make sure you can recognise a hazard and are able to know what you can do to reduce the risk before handling hazardous substances.



The COSHH Regulations require employers to assess risk and ensure the prevention or adequate control of exposure to hazardous substances by measures other than the provision of personal protective equipment (PPE) ‘so far as is reasonably practicable’.


ACTIVITY

Think of some common electrical components that could contain substances hazardous to health, and produce a factsheet detailing precautions such as disposal methods or handling measures.



As for any risk, the acknowledged hierarchy of control measures listed on page 31 should be used to assess the precautions to be taken when working with hazardous substances.


Asbestos encountered in the workplace

Asbestos is the single greatest cause of work-related deaths in the UK. It is a naturally occurring substance, which is obtained from the ground as a rock-like ore, normally through open-pit mining.


KEY TERM

Asbestos: a rock-like mineral, which can be used to strengthen materials or provide good fire resistance.



Asbestos was used extensively as a building material in the UK from the 1950s through to the mid-1980s. It was used for a variety of purposes and was ideal for fireproofing and insulation. Any building built before the year 2000 (houses, factories, offices, schools, hospitals, etc.) may contain asbestos.

Asbestos materials in good condition are safe, unless the asbestos fibres become airborne, which happens when materials are damaged due to demolition or remedial works on or in the vicinity of asbestos ceiling tiles, asbestos cement roofs and wall sheets, sprayed asbestos coatings on steel structures, and asbestos lagging. In older buildings the presence of asbestos in and around boilers and hot water pipes, and in structural fire protection, must always be anticipated when undertaking electrical work. It is difficult to identify asbestos by colour alone and laboratory tests are normally required for positive identification.

What to do if the presence of asbestos is suspected

If asbestos is discovered during a work activity, work should be stopped and the employer or duty holder informed immediately. The 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. The regulations cover the need for a risk assessment, and the need for method statements for the removal and disposal of asbestos, air monitoring and the control measures required. These control measures include personal protective equipment and training.


INDUSTRY TIP

Access the Control of Asbestos Regulations 2012 by searching the GOV.UK website.



Implications of being exposed to asbestos

Asbestos commonly comes in the form of chrysotile (white asbestos), amosite (brown asbestos) and crocidolite (blue asbestos). Chrysotile is the common form of asbestos and accounts for 90–95% of all asbestos in circulation. When abraded or drilled, asbestos produces a fine dust with fibres small enough to be taken into the lungs. Asbestos fibres are very sharp and can lead to mesothelioma (cancer of the lining of the lung), lung cancer, asbestosis (scarring of the lung), diffuse pleural thickening (thickening and hardening of the lung wall) and death.


KEY TERM

Abraded: scraped or worn away by friction.




HEALTH AND SAFETY

Any potential contact with asbestos should be treated seriously as the health risks can be severe.



The requirement for first aid facilities

In the event of injury or sudden illness, failure to provide correct first aid could result in death. Employers must ensure that an employee who is injured or taken ill at work receives immediate attention.

The 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.


INDUSTRY TIP

Access the Health and Safety (First-Aid) Regulations 1981 by searching the GOV.UK website.



What is ‘adequate and appropriate’ will depend on the circumstances in the workplace, and employers should carry out an assessment of first aid needs to determine what to provide. There are a number of factors to be considered:


	●  number of employees


	●  type of work being undertaken


	●  unusual hazards


	●  ‘off-site’ workers


	●  out of hours or shift patterns


	●  nearest emergency services.




This will determine whether trained first aiders are needed, what should be included in a first aid box and whether or not a first aid room is required. The HSE suggests at least one appointed first aider where a low-risk business, such as a shop or office, has fewer than 25 staff members.

[image: image]
▲  Figure 1.28 A well-stocked first aid box




The first aid box

There is no standard list of items that need to be contained in a first aid box and the contents depend on what the employer or the ‘person in control of the site’ assesses the needs to be. However, tablets or medicines should not be kept in first aid boxes. It is sensible to have an ‘appointed person’ to look after the first aid equipment and replenish when required.

Emergencies can occur at any time and there may well be an immediate need for items without having to search for them. Items in first aid boxes should not be taken for other uses. Items are needed for particular reasons and therefore misuse will decrease supplies.

Fire safety

Most fires are preventable and by adopting the right behaviours and procedures, prevention can easily be achieved.

[image: image]
▲  Figure 1.29 The fire triangle




How combustion takes place

A fire needs three elements to start:


	●  a source of ignition (heat)


	●  a source of fuel (something that burns)


	●  oxygen.




If any one of these elements is removed, a fire will not ignite or will cease to burn.


	●  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.




A fire safety risk assessment (using the same approach as used in the health and safety risk assessment – see pages 26–28) should be used to determine the risks. Based on the findings of the assessment, employers must ensure that adequate and appropriate fire safety measures are in place to minimise the risk of injury or loss of life in the event of a fire. These findings must be kept up to date.

Dangers of working with heat-producing equipment

The use of heat-producing equipment (hot work) is a common occurrence in building services work activities. Hot work is work that might generate sufficient heat, sparks or flame to cause a fire. It includes welding, flame cutting, soldering, brazing, grinding and other equipment that incorporates a flame, such as boilers or furnaces.

The flames, sparks and heat produced during the hot work are ignition sources that can cause fires and explosions in many different situations. For example:


	●  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.




To help prevent fire in the workplace, the risk assessment should identify what could cause a fire to start (the sources of ignition (heat or sparks), the substances that burn) and the people who may be at risk.

Once the risks have been identified, appropriate action can be taken to control them. Actions should be based on whether the risks can be avoided altogether or, if this is not possible, how they can be reduced. The checklist below will help with an appropriate action plan.


	●  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.





INDUSTRY TIP

The Regulatory Reform (Fire Safety) Order 2005 covers general fire safety in England and Wales and can be accessed by searching the GOV.UK website.



Procedures on discovery of fires on site

How people react in the event of fire depends on how well they have been prepared and trained for a fire emergency. It is therefore imperative that all employees (and visitors and contractors) are familiar with the company procedure to follow in the event of an emergency. A basic procedure is as follows.


ACTIVITY

Walk around your own house or place of work and make a list of potential sources of fire then apply the checklist above to them. As an example, electric fires can create a fire risk if clothes are draped over them.




	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.





HEALTH AND SAFETY

Remember, NEVER ignore a fire alarm, even if it has gone off many times before that day. It may be the last one you ignore.



Different classifications of fires

All fires are grouped into classes, according to the types of materials that are burning.

Figure 1.30 is a guide to the different types of fire and the types of extinguisher that should be used.

[image: image]
▲  Figure 1.30 Fire classification and the correct extinguisher to be used




Fires involving equipment such as electrical circuits or electronic equipment are often referred to as Class E fires, although the category does not officially exist under the BS EN 3 rating system. This is because electrical equipment is often the cause of the fire, rather than the actual type of fire. Most modern fire extinguishers specify on the label whether they should be used on electrical equipment. Normally carbon dioxide or dry powder are suitable agents for putting out a fire involving electricity.

Manual handling

Manual handling is one of the most common causes of injury at work and causes over a third of all workplace injuries. Manual handling injuries can occur almost anywhere in the workplace and heavy manual labour, awkward postures or previous or existing injury can increase the risk. Work-related manual handling injuries can have serious implications for both the employer and the person who has been injured.


KEY TERM

Manual handling: the movement of items by lifting, lowering, carrying, pushing or pulling by human effort alone.




Manual handling techniques

The introduction of the Manual Handling Operations Regulations 1992 saw a change from reliance on safe lifting techniques to an analysis, using risk assessment, of the need for manual handling. The regulations established a clear hierarchy of manual handling measures:


	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.





INDUSTRY TIP

Access the Manual Handling Operations Regulations 1992 by searching the GOV.UK website.



[image: image]
▲  Figure 1.31 Correct manual handling technique




How to manually handle loads using mechanical lifting aids

Even if mechanical handling methods are used to handle and transport equipment or materials, hazards may still be present in the four elements that make up the mechanical handling:


	●  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.





ACTIVITY

What should you check before moving an object from one place to another by manual handling?




INDUSTRY TIP

When you are manually handling a load, always make sure the route you will be taking is clear and all obstacles are removed. Never try to lift more than you can handle. Use safe handling techniques. Get someone to help you or use mechanical assistance to move the object.




6 USING ACCESS EQUIPMENT AND WORKING IN CONFINED SPACES OR EXCAVATONS

Working at height

Working at height remains one of the biggest causes of fatalities and major injuries within the construction industry with almost 20% of fatalities resulting from falls from ladders, stepladders and through fragile roofs (figures taken from the HSE website, February 2022). Work at height means work in any place, including at or below ground level (e.g. in underground workings), where a person could fall a distance liable to cause injury.


INDUSTRY TIP

Access the Work at Height Regulations 2005 by searching the HSE website.



The Work at Height Regulations 2005 require duty holders to ensure that:


	●  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

Many different types of access equipment are used in the building services industry, such as mobile elevating work platforms (MEWPs), ladders, mobile tower scaffolds, tube and fitting scaffolding, and personal suspension equipment (harnesses).

Mobile elevating work platforms

There is a wide range of MEWPs (vertical scissor lift, self-propelled boom, vehicle-mounted boom and trailer-mounted boom) and if any of these is to be used it is important to consider:


	●  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.





HEALTH AND SAFETY

MEWPs should not be used during periods of high wind speeds. 



[image: image]
▲  Figure 1.32 A vertical scissor lift




Ladders

It is recommended that ladders are only used for low-risk, short-duration work (between 15 and 30 minutes depending upon the task). Common causes of falls from ladders are:


	●  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: image]
▲  Figure 1.33 The correct angle for a ladder is 4:1




Stepladders

Many of the common causes of falls from ladders can also be applied to stepladders. If stepladders are used, ensure that:


	●  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.





ACTIVITY

A wooden ladder is found to have a split in it. What action should you take?



Scaffolding

Some work activities, such as painting, roof work, window replacement or brickwork, are almost certainly more conveniently undertaken from a fixed external scaffold. Tube and fitting scaffolding must only be erected by competent people who have attended recognised training courses. Any alterations to the scaffolding must also be carried out by a competent person. Regular inspections of the scaffold must be made and recorded.

[image: image]
▲  Figure 1.34 The correct use of a stepladder




Safety checks and safe erection methods for access equipment

The Work at Height Regulations 2005 require that all scaffolding and equipment that is used for working at height, where a person could fall two metres or more, is inspected on a regular basis, using both formal and pre-use inspections to ensure that it is fit for use. A marking, coding or tagging system is a good method of indicating when the next formal inspection is due. However, regular pre-use checks must take place as well as formal inspections.


INDUSTRY TIP

PASMA requires scaffolding to be checked by a trained person every 7 days.



The following safety checks must be carried out.

Safety checks for MEWPs

MEWPs must only be operated by trained and competent persons, who must also be competent to carry out the following pre-use checks.


	●  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

Users must check that:


	●  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: image]
▲  Figure 1.35 Tags to record that a ladder inspection has taken place
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