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Introduction

Risk assessments are a necessary step in ensuring a safe workplace. If you don’t know or understand the 
hazards around you, you are putting yourself, your employees and your customers at risk, as well as your 
company name and reputation.

Employers must evaluate all work related activities that could cause danger within the workplace in order 
to decide whether or not they remain in line with their legal obligations. Meeting the legal requirements is 
the minimum standard for health and safety and employers must strive to go above and beyond this legal 
minimum, keeping risks as low as reasonably practicable (ALARP).

Risk assessments are straightforward to conduct, and risks can be identified and evaluated using the following 
steps:

• identify any hazards;

• identify who may be harmed by these hazards and how;

• evaluate the hazards and come up with safety precautions;

• record your findings;

• review and update the risk assessment as and when necessary.

The Health and Safety at Work etc Act 1974 (HSWA)

The Health and Safety at Work Act (HSWA) is the primary piece of legislation covering occupational health 
and safety in Great Britain. The Health and Safety Executive (HSE), with local authorities (and other enforcing 
authorities) is responsible for enforcing the HSWA and a number of other Acts and Statutory Instruments 
relevant to the working environment.

The HSWA, which largely reflected the recommendations of the 1972 Robens Report1, introduced a broad goal 
setting, non-prescriptive model, based on the view that ‘those that create risk are best placed to manage it’. In 
place of existing detailed and prescriptive industry regulations, it created a flexible system whereby regulations 
express goals and principles, that are supported by codes of practice and guidance. Based on consultation and 
engagement, the new regime was designed to deliver a proportionate, targeted and risk-based approach.

The HSE’s first director general described the HSWA as “a bold and far-reaching piece of legislation”. It marked 
both a watershed in health and safety regulation and a recognition that the existing system had failed to keep 
up with the pace of change and was trailing behind industrial and technological developments.

The HSWA gave people (everyone) a broad legal right to be protected from work related risks. In general, 
the law imposed a range of duties on employers, the self-employed and employees as well as others such as 
designers, manufacturers or suppliers of articles and substances for use at work. These are expressed as broad 

1 The Committee on Health and Safety at Work was appointed in May 1970 by Barbara Castle, Secretary of State for 
Employment and Productivity. It was required to review and make recommendations in relation to the safety and 
health of persons at work and that of the public in connection with activities on industrial, commercial or construction 
sites. The committee was chaired by Lord Alfred Robens, Chairman of the National Coal Board and comprised six other 
members.
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general duties in the HSWA but are supported in some circumstances by subsidiary regulations (many being 
derived from Directives) such as those dealing with the management of health and safety and specific health 
and safety issues.

Employers’ Responsibilities

It is an employer’s duty to protect the health, safety and welfare of their employees and other people who 
might be affected by their business. Employers must do whatever is reasonably practicable to achieve this.

This means making sure that employees and other people are protected from anything that may cause harm, 
effectively controlling any risks to injury or health that could arise in the workplace.

Employers have duties under health and safety law to assess risks in the workplace. Risk assessments should be 
carried out that address all risks that might cause harm in the workplace.

Employers must also provide their employees and others with information about the risks in the workplace and 
how they are protected, and also instruct and train them how to deal with the risks.

Employers must also regularly consult with their employees on health and safety issues.

When an Employer does not have the necessary in-house skills to carry out these duties themselves, they 
should seek assistance from a competent person.

What is the law on risk assessment...?

The law says that employers must assess and control the risks in the workplace. Regulation 3(1) of the 
‘Management of Health and Safety at Work Regulations 1992 states:

Every Employer shall make a suitable and sufficient assessment of:

a. the risks to the health and safety of his employees to which they are exposed whilst they are at work;

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

for the purpose of identifying the measures he (the employer) needs to take to comply with the requirements 
and prohibitions imposed upon him by or under the relevant statutory provisions.

The HSE’s own published definition of a risk assessment is: 

“….a careful examination of what, in your work, could cause harm to people, so that you can weigh up whether 
you have taken enough precautions or should do more to prevent harm….”

Purpose of Risk Assessment

Employers have a general duty to ensure the safety and health of workers in every aspect related to their work. 
The purpose of carrying out a risk assessment is to enable the employer to take the measures necessary for the 
safety and health protection of workers. These measures include:
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• prevention of occupational risks;

• providing information to workers;

• providing training to workers;

• providing the organisation and means to implement the necessary risk prevention and safety 
measures.

Whilst the purpose of risk assessment includes the prevention of occupational risks, and this should always be 
the goal, it will not always be achievable in practice. Where the elimination of risks is not possible, the risks 
should be reduced (as low as reasonably practicable) and the residual risk controlled. At a later stage, as part of 
a review programme, such residual risk will be reassessed and the possibility of elimination of the risk, perhaps 
in the light of new knowledge, can be reconsidered.

The risk assessment should be structured and applied so as to help employers to:

• identify the hazards created at work and evaluate the risks associated with these hazards, to 
determine what measures they should take to protect the health and safety of their employees and 
other workers, having due regard to legislative requirements;

• evaluate the risks in order to make the best informed selection of work equipment, chemical 
substances or preparations used (such as refrigerants), the fitting out of the workplace, and the 
organisation of work;

• check whether the measures in place are adequate;

• prioritise action if further measures are found to be necessary as a result of the assessment;

• demonstrate to themselves, the competent authorities, workers and their representatives that all 
factors pertinent to the work have been considered, and that an informed valid judgment has been 
made about the risks and the measures necessary to safeguard health and safety;

• ensure that the preventive measures and the working and production methods, which are 
considered to be necessary and implemented following a risk assessment, provide an improvement 
in the level of worker’s protection.

Record the Findings

The findings of the risk assessment should be clearly documented.

The record should represent an effective statement of the hazards and risks that leads management to take 
the relevant actions to protect health and safety. The risk assessment findings should be documented in a way 
that is proportionate to the hazards and risks. The record of significant findings should include enough detail to 
show that a suitable and sufficient assessment has been made. It should therefore include:

• details of the identified hazards associated with the work activity;

• details of the severity of the possible consequences from realisation of the identified hazards, 
including identification of groups of people who may be affected, and any groups identified as 
especially at risk;
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• details of the precautions that are (or should be) in place to control the risks (with comments on their 
effectiveness);

• improvements/further actions identified as necessary to control risks.

Details of those involved in carrying out the risk assessment, and others consulted should also be recorded, 
with the roles and responsibilities of all those involved clearly documented. In addition, the date of the 
assessment, and the date set for review of the assessment should also be recorded.

The record of the risk assessment may be kept in writing or recorded by other means (for example 
electronically) as long as it is retrievable and remains so even when, for example, the technology of electronic 
recording changes. Where appropriate, the risk assessment should be linked to other health and safety records 
or documents, such as the record of health and safety arrangements, and written health and safety policy or 
relevant company rules, manuals and manufacturers’ instructions and other documents and records describing 
procedures and safeguards.

In addition to recording the findings of the assessment, it is also important to record details of the assessment 
process itself. The record should be kept for future reference and use. The risk assessment can help if an 
enforcement officer asks what precautions have been taken and can act as a reminder to keep an eye on 
particular hazards and precautions.

Documentation of the findings from and the details of the risk assessment can also help facilitate future reviews 
and can be used as the basis for training and communication to employees. There is a legal requirement for 
employers to provide employees with comprehensible and relevant information on the risks to their health 
and safety identified by the assessment, and of the preventive and protective measures. The risk assessment 
will therefore help to identify any relevant information that should be provided to employees; the information 
should be pitched appropriately given the level of training, knowledge and experience of the employee, and 
provided in a form that takes account of any language difficulties or disabilities.

The risk assessment record should always be readily available, as should any supporting documentation which 
should also be up to date and comprehensive.

ALARP and SFAIRP

‘ALARP’ is short for ‘as low as reasonably practicable’. ‘SFAIRP’ is short for ‘so far as is reasonably practicable’. 
The two terms mean essentially the same thing and at their core is the concept of ‘reasonably practicable’ 
which involves weighing a risk against the trouble, time and money needed to control it. ALARP describes the 
level to which the HSE expect to see workplace risks controlled.

Using ‘reasonably practicable’ allows the HSE to set goals for duty-holders, rather than being prescriptive. 
This flexibility is a great advantage, but it has its drawbacks, too. Deciding whether a risk is ALARP can be 
challenging because it requires duty-holders and the HSE to exercise judgement. In the great majority of cases, 
HSE will refer to existing ‘good practice’ that has been established by a process of discussion with stakeholders 
to achieve a consensus about what is ALARP. For high hazards, complex or novel situations, the HSE build on 
good practice, using more formal decision making techniques, including cost-benefit analysis, to inform their 
judgement.
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The concept of ‘reasonably practicable2’ lies at the heart of the British health and safety system. It is a key part 
of the general duties of the HSWA and many sets of health and safety regulations that HSE and local authorities 
enforce. HSE’s stated policy is that any proposed regulatory action (regulations, ACOPs, guidance, campaigns, 
etc.) should be based on what is ‘reasonably practicable’.

The Management of Health and Safety at Work Regulations 1999 (The Management Regulations) require 
employers to make and implement effective arrangements for assessing the risk and planning, organising, 
controlling, monitoring and reviewing the preventive and protective measures necessary to meet the specific 
requirements contained in relevant health and safety regulations. For refrigeration systems these health and 
safety requirements are mainly contained in the following health and safety regulations:

• Provision and Use of Work Equipment Regulations 1998 (PUWER)

• Pressure Equipment Regulations 1999 (PER)

• Pressure Systems Safety Regulations 2000 (PSSR) 

• Dangerous Substances and Explosive Atmospheres Regulations 2002 (DSEAR) 

• Electricity at Work Regulation 1999

• Construction (Design and Management) Regulations 2015 (CDM 2015)

However, this list is not exhaustive, and, in many instances, other regulations will also apply including for 
example:

• Control of Substances Hazardous to Health Regulations 2002 (COSHH)

• Work at Height Regulations 2005

• Control of Noise at Work Regulations 2005

• Confined Spaces Regulations 1997

Persons responsible for carrying out risk assessments should ensure that all these regulations are understood, 
and their requirements are accounted for assessing what is reasonably practicable. There are common 
requirements that are contained within all the above regulations that include:

• Implement the health and safety measures identified as necessary by risk assessment.

• Appoint competent people to help implement the necessary controls and procedures.

• Ensure plant and equipment is safe for use, maintained in a safe condition and inspected to ensure it 
is correctly installed and does not subsequently deteriorate.

• Ensure plant and equipment is used only by people who have received adequate information, 
instruction and training.

• Provide clear information and training to employees.

2 The Oxford Dictionary defines practicable as ‘able to be done or put into practice successfully’ for example ‘the 
measures will be put into effect as soon as is reasonably practicable’. This is not the same as practical which the Oxford 
Dictionary defines as ‘of or concerned with the actual doing or use of something rather than with theory and ideas’ for 
example ‘there are two obvious practical methods that could be considered’.
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In addition, the is guidance regarding the safety provisions for refrigeration systems in numerous codes 
of practice such as BS EN 378 : 2016 Refrigerating Systems and Heat Pumps - Safety and Environmental 
Requirements (Parts 1-4).

Meaning of the Term Reasonably Foreseeable

HSE will not expect employers (or other duty-holders) to take account of hazards other than those which are a 
reasonably foreseeable cause of harm, taking account of reasonably foreseeable events and behaviour. There 
are three tests that are helpful in determining whether or not a risk is reasonably foreseeable:

1. Common knowledge – any reasonable person would identify the risk for example, working with 
refrigeration requires specialist training for the people involved.

2. Industry knowledge – well known and understood by people working within an industry for example 
how to prepare standard operating procedures for the normal operation of refrigeration systems and 
how to safely isolate items of equipment before carrying out planned and unplanned maintenance 
activities.

3. Expert knowledge – outside the skill and competence of most people working within an industry 
for example, preparing the design specification and scope of work for a new refrigeration system, 
producing a written scheme of examination in accordance with the Pressure Systems Safety 
Regulations 2000 (PSSR) and undertaking an area classification as required by the Dangerous 
Substances and Explosive Atmospheres Regulations 2002 (DSEAR).

The HSE has identified failure modes associated with refrigeration systems and the technical measures that may 
be appropriate for each type of failure are identified on the following website address: http://www.hse.gov.uk/
comah/sragtech/systems14.htm

Contractors

If an employer has a contractor working for them, then both the employer and the contractor will have duties 
under health and safety law. This also applies when a contractor employs subcontractors.

When employing contractors, the employer should:

• Select a suitable subcontractor – ensure they have sufficient skills and knowledge to do the job safely 
and without risks to health and safety.

• Assess the risks of the work – the level of risk will depend on the nature of the job. Whatever the 
risk, the employer will need to consider the health and safety implications.

• Do a risk assessment – the employer and the contractor should be aware of its findings. Employers 
should already have a risk assessment for the work activities of their own business. The contractor 
must assess the risks for the contracted work and then both the employer and the contractor must 
get together to consider any risks from each other’s work that could affect the health and safety of 
the workforce or anyone else.
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• Provide information, instruction and training to employees. Employers should also provide any 
information to contractors on the risks from their activities and the controls are in place. Employers 
should also consider, with the contractor, what instruction and training any of their employees will 
need.

• Set up liaison arrangements for co-operation and co-ordination with all those responsible to ensure 
the health and safety of everyone in the workplace.

• Decide the procedures needed to manage and supervise the work of contractors and agree the 
nature of the controls before work starts.

Life-Cycle Risk Management 

Risks arise at all stages through the entire life cycle of a refrigeration system. For the optimum outcome, risk 
management approaches need to be applied considering the entire life-cycle of the system. The major steps 
involved in the life cycle of a refrigeration system include the following:

• concept and design;

• construction;

• commissioning;

• certification;

• normal operation;

• decommissioning;

• disposal.

Concept and design – The most effective way to reduce the overall risk exposure for a refrigeration system is 
to eliminate factors that could result in risks during the conceptual and actual design phases. Eliminating or 
minimising risk during these phases of a new system will limit the overall risk exposure that a system will carry 
for the remainder of its operating life. This can obviously be much more effective than attempting to manage 
in-built risks later during a system’s operating phase.

Construction – A variety of risks present themselves during the construction phase of a refrigeration system. 
These range from occupational health and safety risks associated with injuries, to major financial risks. In 
addition to managing the lower level risks, it is essential to identify and address risks that have the potential to 
seriously impact the viability of the system.

Commissioning – During the commissioning phase, reviews are essential to ensure that the capital equipment 
and systems have been manufactured, installed and connected in a safe and reliable fashion. There is a need to 
conduct validation reviews to ensure that the installed design of the facility meets the specified performance 
parameters.

Normal operations – During the operational phase of a refrigeration system, the scope for reducing risk is 
more limited. During the operational phase, implementation of additional risk control measures is restricted to 
procedures and the installation of improved control systems to manage safety-related hazards, or procedures 
and improved maintenance practices to manage operational risks.
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Unfortunately for the operators of many systems the first time that risk approaches are implemented is 
often during the operational phase. Risk assessment can typically be triggered by regulatory requirements 
(certification) or unsatisfactory performance (in either safety or operational performance). These assessments 
may identify areas where the risk exposure can be reduced; however, risk reduction measures that achieve a 
step-change in the risk exposure for a system commonly require significant additional expenditure.

Decommissioning/disposal – Selection of the appropriate design can eliminate or reduce the issues associated 
with the decommissioning and disposal of refrigeration system at the end of its useful life. Without such 
consideration, headaches easily present themselves for those left with the responsibility of decommissioning 
and disposing of the system. Risk management can be put to good effect during the concept and design 
phases of a project to anticipate potential problems and take them into consideration in the initial design of 
the system. This would enable potential clean-up issues to be avoided altogether, or at least appropriate risk 
reduction controls to be put into place in the initial design to minimise the impacts.

The examples discussed above highlight the importance of considering the overall risk implications of decisions 
during the early phases of a refrigeration systems development. Decisions made during this time can have 
major implications for the risk exposure over the lifetime of the system. Good decisions made early in the 
project will enable safety, operational and business risks to be eliminated or, at worst, minimised if elimination 
is not possible. It also underlines the importance of a holistic approach to the development and life in service of 
refrigeration systems.

Experience of past incidents involving refrigeration systems has shown that the overall arrangements to manage 
such systems must be improved. Further, it has been concluded that training is the common factor to improving 
the safety record for refrigeration:

• Training system specifiers to ensure they are competent and fully appreciate the risk consequences 
of their decisions.

• Training designers to understand how to eliminate or minimise risks is perhaps the most potent 
improvement that can be made.

• Training operators and maintenance technicians to avoid errors that could cause them serious injury 
or in the worst cases cost them their life.

What if something goes wrong...?

In most situations when the HSE becomes involved for example after something goes wrong, it is necessary to 
decide whether the risks are ALARP. This involves a comparison between the control measures already in place 
or being proposing and the measures the HSE would normally expect to see in such circumstances i.e. relevant 
good practice.

‘Good practice’ is defined in the general ALARP guidance as ‘those standards for controlling risk that HSE has 
judged and recognised as satisfying the law, when applied to a particular relevant case, in an appropriate 
manner.’ HSE decide by consensus what is good practice through a process of discussion with stakeholders, such 
as employers, trade associations, other government departments, trade unions, health and safety professionals 
and suppliers.
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Once what is good practice has been determined, much of the discussion with duty-holders (employers) 
about whether a risk is or will be ALARP is likely to be concerned with the relevance of the good practice, and 
how appropriately it has been (or will be) implemented. Where there is relevant, recognised good practice, 
HSE expect duty-holders to follow it. If duty-holders want to do something different, they must be able to 
demonstrate to HSE’s satisfaction that the measures they propose to use are at least as effective in controlling 
the risk.

Fee for Intervention (FFI) became effective from 1 October 2012, under regulations 23–25 of the Health and 
Safety (Fees) Regulations 2012. These regulations put a duty on the HSE to recover its costs for carrying out its 
regulatory functions from those found to be in ‘material breach’ of health and safety law.

This means that the HSE is able to charge companies and other organisations for costs it incurs in its 
enforcement role. Currently, the FFI hourly rate is £154 and invoices must be paid within 30 days.

In recent cases where people have serious injuries public records show that the HSE has also taken enforcement 
action for alleged breaches under the following regulations:

• Health and Safety At Work Act 1974/2/1 – failure to ensure, so far as is reasonably practicable, the 
health, safety and welfare at work of all employees.

• Management of Health & Safety at Work Regulations 1999/3/1 – failure to make a suitable and 
efficient assessment of the risks to the health and safety of employees to which they are exposed 
whilst they are at work.

• Dangerous Substances and Explosive Atmospheres Regulations 2002/5/1 – failure to ensure where a 
dangerous substance is or is liable to be present at the workplace, to make a suitable and sufficient 
assessment of the risks to employees which arise from that substance.

It is three years since (February 2016) the implementation of the UK Sentencing Council’s Health and Safety 
Offences, Corporate Manslaughter and Food Safety and Hygiene Offences: Definitive Guideline.

In the first year we saw, as predicted, that the courts weren’t shy about imposing high fines for organisations 
and custodial sentences for individuals for breaching health and safety legislation.

The principal focus of the Guideline is to ensure fines are ‘sufficiently substantial to have a real economic 
impact which will bring home to both management and shareholders the need to comply with health and 
safety legislation’. A significant number of cases have attracted fines in excess of £1million, many in non-fatal 
cases, and this is a trend that is likely to continue.

Conclusions

A risk assessment is a thorough look at your workplace to identify those things, situations, processes, etc. that 
may cause harm, particularly to people. After identification is made, you analyse and evaluate how likely and 
severe the risk is. When this determination is made you can next decide what measures should be in place to 
effectively eliminate or control the harm from happening. Under health and safety law employers have the 
primary duty of care to reduce risks ‘so far as is reasonably practicable’
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Besides being a legal requirement risk assessment:

• makes good business sense;

• a moral duty as everybody has the right to be protected from risk whilst at work.

In cases where the risks are low people who carry out the workplace activities may, with some training, be able 
to carry out the risk assessments themselves. In more complex situations an employer may need to employ 
specialists to provide the knowledge that is required to carry out the risk assessment. However, in both cases 
the outcome of the risk assessment should be documented so it is clear what conclusions were reached to 
manage the risks identified.

In situations where an employer engages a contractor to carry out all or a proportion of the work, they should 
work together to establish safe systems of work.
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