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STUDY UNIT 1 
INTRODUCTION TO SAFETY MANAGEMENT 
1.1 Introduction 
Managing safety in all contexts of life requires specific knowledge, skills and intentions in 
order to prevent 
unsafety and ensure safety. Unsafety implies harm to people or damage to property, 
equipment, business 
operations, natural environment or environmental ecosystems. 
 
1.2 Historical developments before the Industrial Revolution 
(i) Code of Hammarubi 

This code introduced the practice of noticing and dealing with injuries in the 
workplace. 
Payments were made to physicians who treated such injuries, while workers who 
injured others 
were charged financially or punished on an eye-for-eye basis. 

(ii) Rameses II 
Rameses introduced an industrial medical service for workers, regular cleansing of 
workers by 
bathing in the Nile River and isolating injured workers. 

(iii) Romans 
The Romans improved the general quality of life and workplace standards by 
building aqueducts, 
sewerage systems, public baths, latrines and ventilated houses. 

 
1.2.1 Employer liability 
During Industrial Revolution, no prescriptions governing safe working conditions existed. In 
the second half of 
the 19th century, laws for making the workplace safe were passed. These laws introduced 
employer liability 
and government inspection programmes to oversee their implementation. 
 
1.2.2 Making equipment safer 
During the late 19t century, efforts to enhance safety in the workplace took a different 
form. The use of child 
labour declined and was later abolished. Safety measures for the design and maintenance of 
different types of 
machines became a legal requirement. Fire escapes became mandatory. 
 
1.2.3 Employee compensation 
This legislation determined that an employer’s compensation to the injured employee did 
not depend on whether either party had been negligent or not. The assumption was that 
both parties were jointly responsible. 
 
 



1.2.4 Safety regulations and inspections 
The second half of the 20th century saw a drastic increase in government regulations 
pertaining to security. The compliance with legislation set a clear direction for ensuring 
safety in the workplace. Government inspections of focused on identifying and rectifying 
faults. 
 
1.2.5 The need for training in safety management 
Understanding and providing the cause of an accident was difficult in the late 19th century. 
The high frequency of accidents resulted in the need for extensive training in all aspects of 
safety in all types of work. Formal academic university courses along with informal, basic 
safety problem-solving courses were introduced. 
 
 
1.3 Safety hazards, safety management and safety risks 
 
1.3.1 Nature of safety hazards 
For something to be a safety hazard, it must be tangible. If it is, the safety hazard will consist 
of matter and can interact with other things, and is thus capable of damage. Once 
something is classified as a safety hazard, it will always be a safety hazard. For this reason, 
there is no such thing as a potential safety hazard. 
 
1.3.2 Characteristics of safety hazards 
Structural characteristics 

• Tangibility – based on the material having mass, meaning that physical contact can 
be made with it. 

• Density – forms the basis of solids, liquids and gases, and represents the amount of 
matter within a given volume. 

• Size or dimension – describes the volume of the length, width or depth. 

• Weight – describes the amount of mass of the gravitational pull from the centre of 
the Earth. 

• Shape – focuses on the point of contact between safety hazards. 

• Texture – relates to the area of contact between safety hazards. 
 
Functional characteristics 

• Energy relates to the kinetic energy that operates within the atoms of each safety 
hazard. 

• Energy refers to the capacity to do work. 

• The two basic energies that all substances possess are kinetic energy and potential 
energy. 

• Kinetic energy is the energy that enables a substance or object to move or to be 
moved from one point or position to another. 

• Potential energy is the ability of a substance or object to function in an energy type 
that is not an integral part of this substance. 

• Consistency (also called symmetry) relates to the unique, consistent way in which 
each safety hazard functions. The origins of this consistency lie in the natural, 
physical laws that apply to each safety hazard. For e.g. pure water (a safety hazard) 



will turn into ice when chilled to freezing point. Ice (also a safety hazard) has a 
different consistency to pure water. 

• Interaction is the ability to exchange energy with other safety hazards through 
contact. For e.g. striking a match on a matchbox (both safety hazards) will generate 
enough heat to ignite the match. 

 
1.3.3 Safety management as a science 
The study object of safety management points to the phenomena in the world that are the 
focus of safety management. 
The safety study object focuses on the interaction of safety hazards, whether natural, 
planned or unplanned and the exchange of energy. 
The management study object focuses on the purposeful selection and use of resources to 
achieve specific objectives, taking into account the economic principle. 
The combined study object of safety management as a science focuses on applying the 
scientific method to the analysis and solution of problems, arising from the management 
decisions about the safety and orderliness of the interaction between people and machines. 
 
1.4 Basics of safety risk management 
 
1.4.1 Origins of safety hazards 
Safety risks originate from the interaction and energy exchange of safety hazards in 
accordance with natural physical laws, and from the contribution of one or all 10 
characteristics of safety hazards. 
When safety hazards interact, some form of exchange occurs. The exchange of energy 
creates threats, which can result in loss to people and the environment. 
 
1.4.2 Assessment of safety risks 
The safety risk assessment can be performed by finding answers to the following questions: 
(1) Which safety hazards, including people, will be involved in the interaction and energy 
exchange? 
(2) In which way will safety hazards interact? 
(3) What energies will be exchanged during the interaction? 
(4) What will the individual and combined contributions of the safety hazards be in 
contributing to safety risk? 
(5) How violent or dangerous will the energy exchanges be? 
(6) What effects will the energy exchanges have on the safety hazards that were involved? 
(7) Will the interaction go as planned? 
(8) What circumstances can contribute to an unplanned interaction? 
(9) What will the level of safety risk be during and after the process of energy exchange? 
 
1.4.3 Evaluation of safety risks 
Safety risk evaluation is a process of determining the acceptability of a safety risk that is 
bound to a 
specific situation. 
The maximum acceptable level of safety risk in a specific situation indicates what the 
maximum 



exposure to and endurance of threatening circumstances would be, without producing 
adverse effects. 
The level of safety risk is deemed as unacceptable if the threshold limit is exceeded, or if the 
effects of the safety hazards exceed the competence of any person involved. 
A threshold is the furthest extent of endurance close to the level at which a specific adverse 
effect may instantaneously manifest. 
A threshold limit indicates the beginning point where, if exceeded, irreversible adverse 
effects will definitely occur. 
The competence of people refers to the quality of health, intellect capacity, emotional 
intelligence as well as the bodily and system functioning. 
 
1.4.4 Management of safety risks 
Management comprises the planning, organising, leading and controlling resources to 
realise predetermined purposes on production and service delivery. 
 
1.5 Hierarchy of controls 
A hierarchy of control allows the safety manager to control safety risks in order of 
effectiveness. 
(1) Elimination of safety hazards 
Implies removing a threatening substance from the work environment. 
(2) Substitution of safety hazards 
Means to replace one safety hazards with another. 
(3) Isolation of safety hazards 
Refers to confining substances that pose unwanted safety risks to an area where they 
cannot interact with other safety hazards. 
(4) Engineering methods 
The focus is on designing and developing safe working procedures to ensure safe interaction 
and energy exchange during man-machine interface 
(5) Administrative controls 
Ensure that safety risks are dealt with correctly and consistently, for e.g. safety signs that 
guide workers to work safely or supervisors that develop safety working procedures and 
ensure that it is adhered to. 
(6) Personal protective equipment (PPE) 
Personal protective equipment is provided to protect employees against unacceptable levels 
of safety risks. 
PPE must be the last resort for an employer to ensure safety – all other prescribed controls 
must be implemented first. 
(7) Training for competence 
Employees as safety hazards must be trained to acquire the competence to interact with 
other safety hazards in any given situation. 
Competence includes knowledge, skills and attitudes of safety hazard interaction during 
specific tasks and in specific working environments. 
(8) Behavioural control 
The control of behaviour, by a process of peer observation and feedback, makes a 
significant contribution to developing self-control of employees 
 
 



1.6 Basic legal safety responsibilities of employers and employees 
The Occupational Health and Safety Act 85 of 1993 (OHS Act) regulate basic safety in 
organisations. 
 
1.6.1 Basic legal safety responsibilities of employers 
(1) Provide a safe working environment 
(2) Provide and maintain facilities and equipment that is safe 
(3) Provide safe working systems 
(4) Perform safety risk assessment and provide control measures 
(5) Develop and maintain employee competence 
(6) Provide all necessary safety equipment 
(7) Enforce legal safety requirements 
(8) Report and analyse occupational incidents 
(9) Manage safety 
(10) Improve safety management continually 
 
1.6.2 Basic legal safety responsibilities of employees 
(1) Take care of health and safety of themselves and their colleagues 
(2) Co-operate with employers and managers 
(3) Obey all valid safety-related orders 
(4) Report unsafe conditions and safety incidents 
(5) Behave respectfully 
 
1.6.3 Role of the safety practitioner as an employee 
The main function of the safety practitioner is to advise decision makers on best practices 
for dealing with safety risks, and to develop and implement safety controls during all phases 
of safety risk evaluation. 
 
1.7 Accidents and safety hazards 
Accidents are unexpected happenings that may cause harm to people and damage to 
property, 
business operations or to elements in the immediate or distant environment. 
Accident causation models 
These models aim to explain the causes of accidents through theoretical analysis. 
 
Three accident causation models: 

 Incident causation 

The causation process can be linked to successive topping of a row of dominoes. 
(See figure 1.1 on p16 of textbook) 
Details of dominoes are as follows: 
o Inadequate safety management – failure to assess safety risk completely and accurately 
o Inadequate control – failure to comply fully with the legal safety regulations 
o Basic causes – personal factors and job factors 
o Direct causes – at-risk behaviours and substandard conditions 

o Incident – contact between safety hazards 
o Unintended loss – harm to people, damage to property, production and the 
environment. 



 

 Haddon matrix 

Developed by William Haddon in 1970. 
All accidents go through three successive phases, namely: 
o Pre-event phase – made up of all factors present before accident occurred. 
o Event phase – comprises all the processes of safety hazard interactions and energy 

exchange 
o Post-event phase – contains all the effects that result from the safety hazard interaction. 
For e.g. a driver skips a stop sign while talking on his phone (pre-event), he collides with 
another car (event phase), with the impact resulting in the second car overturning and 
striking a lamp post (post-event phase) 

 

 Incident triangle 

A triangle was compiled to show the relationship between different types of incidents that 
occur 
in a business. 
(See figure 1.2 on page 18) 
The ration implies 
o At-risk behaviour - numerous 

o Incidents with no visible damage - 600 

o Property damage - 30 

o Minor injuries - 10 

o Fatalities - 1 

 
Active and latent failures 
 
Active failures refer to unsafe or inappropriate acts that employees commit in performing 
tasks 
 
Latent failures flow from activities or conditions that are not specifically part of the job but 
have an adverse effect on the performance of the task. 
 
Examples 
An employee may fail to use safety goggles and lose an eye – active failure 
If the store could not replace his broken goggles and he had to work without them – latent 
failure 
 
Accident investigation 
Focuses on identifying the causes of accidents. 
Provides the basis for developing and implementing management controls to prevent the 
recurrence of the incident and to improve controls of similar situations. 
 
 
 
 
 



1.8 Multidisciplinary focus, safety signs and emergency preparedness 
 
1.8.1 Multidisciplinary focus 
Multidisciplinary teams, called cross-functional teams (CFT’s) help to design and develop 
safety controls, and contain members of different levels and departments. 
The purpose of the CFT is to provide input about all elements of effective safety 
management in the workplace and under all conditions. 
 
1.8.2 Role and importance of safety signs 
The purpose of safety signs is to prescribe, inform and warn employees on safety behaviour 
and to prevent employees from performing certain risk-bearing activities. 
 
1.8.3 Guidelines for emergency preparedness 
o Preparations for emergencies need to be complete before any business operations start 

o Health and safety risk assessment needs to be in place before business operations start 
o Procedures for dealing with different kinds of emergencies need to be established and 

tested 
o Employees need to be prepared for handling emergencies 
o Responsibilities dealing with emergencies need to be allocated to the relevant staff. 
o Procedures and contents of communication during emergencies need to be finalised. 
o Procedures for communicating with local community need to be developed. 

o Employees need to be familiar with evacuation procedures 
o Management needs to review guidelines for dealing with emergencies. 
 
 
1.8.4 Basic philosophical approach 
o Safety is a value, not a priority 

o Production include safety 
o All tasks and work processes pose safety risk 
o No task justifies harm or damage 
o Rigorous analysis 

o Interdependent responsibility 
o All safety incidents are preventable 
o Multidisciplinary approach 
o No one knows everything 

o Mandating and monitoring the role of the government. 
 
STUDY UNIT 2 
SAFETY MANAGEMENT AND ORGANISATIONAL POLICY 
ORGANISATIONAL POLICY DEFINED 
A policy as “a course or principle of action adopted by an organisation”. 
The organisational policy must therefore specify and communicate the preferred values and 
activities that apply to the execution of all its business operations and all the employees or 
people in the organisation. 
An organisational policy is a statement of the intentions and principles that underlie all the 
activities of the organisation in an eff ort to achieve its aims and objectives. 



Reese (2009:15–16) says, “A safety and health policy statement clarifies the policy, 
standardises safety within the company, provides support for safety, and supports the 
enforcement of safety and health within the 
company. It should set forth the purpose and philosophy of the company, delineate the 
programme’s goal, assign responsibilities for all company personnel, and be positive in 
nature”. 
 
THE NEED FOR AN ORGANISATIONAL POLICY 
Acutt and Hattingh (2012:264) state that the organisational policy provides guidelines on 
decision making, serve as a safeguard for health and safety, and set direction for organising 
and monitoring all health and safety 
activities. 
 
Section 7(1–3) of the OHS Act 85 of 1993 provides that every employer or organisation must 
prepare an organisational policy on the protection of its employees’ health and safety. Such 
policy must be in the form of a written document. 
 
Section 8(1–3) of the MHS Act 29 of 1996 specifies that every employer at a mine must 
formulate a health and safety policy. The policy must describe the nature of work and 
explain how employees and non-employees 
who are involved in the mining activities are protected. The health and safety committee of 
the mine must provide input in formulating the policy. The policy document must be 
displayed prominently and conspicuously so that the employees can read it. 
 
THE CONTENTS OF AN ORGANISATIONAL POLICY THAT RELATE TO SAFETY 
An organisational policy should include particular elements that depict the basics why an 
organisation exists. In the context of this learning unit, the focused relationship between 
safety and organisational policy should include the following elements: 

• The organisational safety philosophy should state that safety values are based on 
management and employee opinions and contentions. The policy must be written 
and must present a clear organisational statement pertaining to its position 
regarding safety. 

• The safety objectives, of which the main focus will be to ensure the optimum safety 
of everyone in the working environment, should be stipulated. 

• Safety should be positioned within the context of all business operations, including 
commitment to continuous improvement of safety. 

• The responsibility of managing safety and articulating functions at staff levels in the 
organisation must be clear. 

• The allocation of resources to enhance safety and the process of realising its safety 
standards. 

• There must be an undertaking to ensure that every employee is competent (via 

effective training and retraining) to meet all the safety requirements regarding every 
function that he or she has to perform. 

• There must be procedures to involve workers on a consistent basis in ensuring 
employee safety under all conditions at all times. 

• Procedures to consistently and effectively communicate safety in the organisation. 



 
ACCOUNTABILITY FOR SAFETY IN AN ORGANISATION 
The basic point of departure that applies to safety in the workplace is that everybody is 
responsible for his or her own safety (section 14[1] of the OHS Act 85 of 1993). In addition, 
every employee is responsible for the safety of the people who may be affected by his or 
her conduct. 
 
Section 8(1) of the OHS Act 85 of 1993 stipulates that an employer is responsible for 
establishing and maintaining a workplace that guarantees the safety of an employee. 
Furthermore, line management (who has line authority) is responsible for safety in all 
business operations. 
 
Safety management (who has no line authority) has an advisory staff responsibility regarding 
the nature and quality of the safety programme in business operations. 
 
THE IMPLEMENTATION OF AN ORGANISATIONAL POLICY PERTAINING TO SAFETY 
The implementation of an organisational policy, with the focus on ensuring optimum safety 
under all working conditions, consists of specific elements. The following diagram depicts 
these elements. 
Safety management has the following tasks pertaining to the implementation of safety 
measures in accordance with the organisational policy. 
 
2.5.1 Assisting in generating an organisational policy 
Formulating an organisational safety policy is a joint responsibility between the employer 
and employees. 
Safety management has an advisory responsibility to assist these two groups in 
collaborating effectively to generate a mutually accepted and viable organisational policy 
that focuses adequately on safety issues (Reese, 
2009:26). 
 
2.5.2 Planning 

• Once the organisational policy is in place, safety management has to fulfil specific 
tasks and responsibilities. 

• These responsibilities relate to developing a safety programme in accordance with 
the guidelines of the policy. 

• Safety management must plan to implement a safety programme with particular 
reference to assisting line managers by means of rendering advice. 

• A specific element of importance in such planning is identifying safety hazards, 
performing all related safety risk assessment, and calculating or determining safety 
risk levels associated with the safety hazards (Section 8 of the OHS Act 85 of 1993 
and Section 11 of the MHS Act 29 of 1996). 

• Planning must be based on safety values and objectives that flow from the 
organisational policy.. 

• Compliance with all legislative requirements regarding establishing and maintaining 
optimum safety for all in the working environment must be planned and executed 
with the assistance of safety practitioners or management. 



• A complete safety programme needs to be planned regarding all elements of safety 
as specified in the organisational policy. 

 
2.5.3 Implementation and operation 
The safety programme has to be implemented or executed in accordance with the plan. 
 
The following elements require attention: 
(1) Structure and responsibility 
An organisation needs to establish a structure that will perform the different line and staff 
functions at different levels in its different sections. The structure and functions should 
reflect the basic values and plans specified in the policy. 
The responsibilities of each section within the structure must be established and allocated 
 
Safety management has the responsibility to assist line managers with: 

• safety hazard identification and safety risk assessment in order to determine safety 
risk levels developing safety countermeasures to continuously deal with safety risks 
effectively based on safety risk assessments 

• implementing countermeasures in order to prevent and control safety risk 

• assessing the effectiveness of countermeasures 

• performing an incident analysis to determine and eliminate the root causes and 
reoccurrence of incidents 

• continuously improving all safety-related activities (Board of Certified Safety 
Professionals, 2007:5–6) 

• Performing safety inspections and safety audits is an important part of the advisory 
responsibilities of safety management. 

 
 (2) Awareness and competence 
Employees need to be aware of health and safety hazards and risks that apply to the 
organisation. Induction and specific job or task safety play an important role in this regard. 
Training and instruction are essential in developing awareness of and competence in 
occupational safety and health in the workplace. Safety management has the responsibility 
to ensure that all staff members are competent in performing their tasks effectively and 
safely. 
 
(3) Consultation and communication 
The consultation and communication structures and processes should be established as 
outlined in the organisational policy. Effective safety risk management, safety risk 
assessment, safety risk evaluation and safety risk communication form an integrated whole 
without which safety management cannot be effective. 
 
(4) Document and data control 
Safety management has the responsibility to develop all the necessary documents related to 
all safety issues in the organisation. Furthermore, safety management has the responsibility 
to establish a system of safety document control. All necessary, applicable safety 
documentation must be kept in accordance with the legal requirements. 
 
 



(5) Operational control 
Safety management does not have any operational control over any of the operational 
activities. That is the responsibility of operations management. However, safety 
management is responsible for assessing the quality of safety pertaining to all operational 
activities of the organisation. 
 
(6) Emergency preparedness and response 
These responsibilities are directly related to the values and focus pertaining to protection of 
people, property and the environment as specified in the organisational policy (Acutt & 
Hattingh, 2012:266). 
 
Safety management plays an important role in developing and executing a contingency 
programme and a disaster management plan, based on the operational activities that the 
organisation undertakes in a given community and natural environment. 
 
2.5.4 Auditing and corrective action 
Safety management has a major responsibility to determine and communicate the quality of 
all safety related to organisational operations. Pain (2010:18) says that auditing is a very 
important part of managing safety in an organisation. 
 
2.5.5 Management overview 
Operations management is responsible for performing regular overviews of the 
effectiveness of operational activities and procedures that relate to statements concerning 
standards in the organisational policy. Such overviews must include evaluating the 
effectiveness of safety. Safety management has an advisory responsibility pertaining to such 
management overviews. 
 
2.5.6 Continuous improvement 
Seabrook et al (2012:22) indicate that continuous improvement represents organisational 
efforts of project management, process management and total quality management that 
are on-going with a view to start processes, services and products. These efforts flow from 
the organisational policy. 
 
 
STUDY UNIT 3 
SAFETY MANAGEMENT AND OPERATIONS MANAGEMENT 
THE STRUCTURE OF ORGANISATIONS 
An organisation can be regarded as “a consciously coordinated social unit composed of two 
or more people that function on a relative continuous basis to achieve a common goal or set 
of goals”. 
This structure of an organisation is depicted in the diagram below. 
 
Based on this model, the key parts of an organisation as: 
• The strategic apex: 
o The top management and the staff who support them. 
o Major power in the organisation. 

o Sets the vision and policy, including the organisational objectives. 



o Decision-makers and they control the organisation. 

 
• The operating core: 
o Members are general workers, operators, drivers, artisans, workers and so on. 

o The operational core performs the work that directly relates to the primary objectives of 
the organisation, namely the delivery of products and/or services. 
o The highest number of employees. 
 
• The middle line 
o The middle level and lower level of management. 

o The link between the strategic apex and the operating core. 
o Formal authority to lead and inspire the operating core in achieving basic organisational 
objectives and goals. 
o Middle line staff members have delegated formal authority that are based on their 

specific knowledge and skills which enable them to influence the strategic apex and to 
oversee the operating core regarding both strategic 
priorities and operational priorities. 
 
• The support staff 
o All the staff members who provide direct support to any of the other parts of 
the organisational structure. 
o These staff are training facilitators, cleaning service staff, maintenance staff, cafeteria 
staff, gym staff, and procurement staff. Their input does not relate directly to achieving 
organisational objectives. Support staff do not have formal authority, as their work does not 
focus on achieving organisational objectives. 
 
• The techno-structure 
o A group of specialists who, through their input, influences and affects the work of all the 
other parts of the organisation. 
o These specialists are engineers, accountants, planners, researchers, human resource 
staff, health staff, safety practitioners, ergonomists, public relations staff and more. 
o Techno-structure staff focus on standardisation, organisational change and improvement 

with the emphasis on the stabilisation of patterns or processes of work. 
o There are three types of standardisation, namely 

• standardisation of work processes, 

• standardisation of outputs 

• standardisation of skills. 
 
The process of operations management comprises specific elements, which are discussed 
below: 
 
3.1.1 Design of products and services 
 
Design is the most important element of operations management. 

• Various requirements have to be met in the design process to ensure that a 
company meets its objectives regarding profits and cost benefits. 

• Due consideration of legal requirements also applies. 



• Customer needs and satisfaction are a high priority in designing products and 
services. 

• Customers comprise all the users of the products or services offered. Members of 
the other parts of the organisation also count as the customers of operations 
management. 

 
3.1.2 Process design 
Process design is the methodology that applies in the production of products or the delivery 
of services. 
This element considers the whole network of operations that relate to production and 
service delivery. 
Major concerns are the creation, maintenance and improvement of the quality of the total 
process 
Specific types of designs regarding production processes are the following: 

• project processes, which mainly focus on customised products 

• jobbing processes, which address the flow of volumes 

• batch processes, which hone in on jobbing associated with the volume of different 
types of products 

• mass processes, which focus on big volume and limited variety 

• continuous processes, which address continuous frequent huge volumes and a more 
limited variety 

 
Regarding service delivery, the following process designs elements apply: 

• professional services, which focus on frequent contact with customers during which 
contacts take considerable time with associated customisation 

• mass services for big numbers with less contacts of less time and less customisation 

• service shops, which imply customer contacts that are (in terms of frequency, 
duration and customisation) more than professional but less than mass processes 

 
3.1.3 Layout and flow 
Operations management is responsible for the design of the layout and flow of the 
production and service delivery process. 
The design of the layout and flow of processes involves aspects such as: 

• the nature and functioning of equipment 

• the location of machines 

• the facilities 

• the supply chain 

• the people who will be involved in production and service delivery. 
 
3.1.4 Process technology 
The design of appropriate technology for ensuring the effective production and delivery of 
service is crucial in establishing and maintaining competitive advantage regarding delivering 
both products and services. 
 
3.1.5 Job design and work organisation 
To ensure qualitative production and service delivery via effective processes, layout and 



flow, operations management must design all relevant jobs that have to be performed for 
this purpose. 
Generally, the design of process, layout and flow have to culminate in designing how the 
work will be organised. 
 
3.1.6 Total quality management 
Operations management is responsible for designing the processes of quality control. 
This responsibility is an integral part of total quality management (TQM), which focuses on 
all the elements of operation performance and their improvement. 
Operations management is instrumental in designing a quality strategy that sets goals and 
guidelines for the cooperative priorities, roles and responsibilities of those involved, the 
resources needed and the general drive for quality improvement. 
 
THE ROLE OF SAFETY MANAGEMENT IN EACH OF THE ELEMENTS OF OPERATIONS 
MANAGEMENT 
3.2.1 Safety related to products and services 
Safety management has the responsibility to ensure that safety is duly considered in the 
design of products and the delivery of services. 
This is to ensure that the safety of the users of products and services is guaranteed at all 
times. 
 
3.2.2 Safety related to operation processes 
Production processes must present as little safety risk as possible to workers who are 
working in the process. 
Issues such as written safe working procedures, written and audible warning practices, 
various colour codes, symbols, signs, detectors, training and consistent monitoring, 
maintenance and improvement have to be considered in designing and developing 
operational processes in an organisation. 
The following safety aspects that relate to the control of inherent risk associated with the 
operations process: 

• Intensification implies that smaller quantities of dangerous materials are used. 

• Substitutions – by implication – means using materials that are less hazardous. 

• Attenuation refers to the use of materials that are less hazardous or functioning in 
conditions that are less hazardous. 

• Limiting effects refers to facilities that will lessen the effects of incidents. 

• Simplification refers to facilities that will lessen operation errors or lessen the 
consequences of incidents. 

 
3.2.3 Safety related to operations layout and flow 
Operations layout and flow concern equipment, the positioning of such equipment, 
production procedures, and facilities that go with production flow and delivery of services. 
Assessment of safety risk regarding all activities related to operations management is 
relevant to the role of safety management. 
 
3.2.3.1 Questions guiding risk assessment 
In order to ensure that risk assessment is a structured and systematic process, four specific 
questions should be asked and answered: 



• How severe are the injuries that might potentially occur? 

• How frequently are employees exposed to hazards? 

• How possible is it to avoid a hazard? 

• How likely is the occurrence of an injury if a safety control system fails? 
 
3.2.3.2 Safeguards 
Various safeguards can be used to protect employees from harm due to using machinery, 
while still allowing production to continue at an acceptable pace. 
Safeguards must adhere to certain requirements. Requirements for safeguards include: 

• Preventing contact. 

• It must be secure and durable. 

• Protection against falling objects 

• Not creating new hazards. 

• Not interfering with work. 

• It must allow for safe maintenance. 
 
Lockout or tagout explains the procedures to follow when shutting down equipment and to 
ensure that it is not accidentally switched on while maintenance is taking place. 
The following terms and phrases associated with lockout or tagout: 

• Affected employees – refers to employees working in the area where the 
maintenance is taking place. 

• Authorised employees – refers to employees performing maintenance and therefore 
making use of the lockout or tagout procedure. 

• Energised – refers to machines, tools or equipment that are connected to an energy 
source, or that retains energy (stored or residual energy) even after it has been 
removed from the energy source. 

• Capable of lockout – refers to machines, tools or equipment need to meet the 
following requirements in order to be deemed capable of being locked out: 
a) It must allow for a lock to be attached. 
b) It must have another integral part through which a lock can be attached. 
c) It must have a built-in locking mechanism. 
d) It must allow for being locked without permanently dismantling, rebuilding or 

replacing the device for energy-isolation. 

• Device for energy-isolation – refers to mechanical devices that physically prevents 
release or transmission of energy. Such devices include circuit breakers and 
disconnect switches. 

• Source of energy – refers to any power source that can be used to activate a 
machine or any piece of equipment. 

• Procedure for energy control – refers to a written document with all information 
required by authorised personnel regarding proper control of hazardous energy 
during machine shutdown for maintenance or service. 

• Programme for energy control – refers to a programme with the view to preventing 
accidental energising of machines or pieces of equipment when performing 
maintenance or service. 



• Lockout – refers to the placement of a lockout device, such as a lock, on an energy 
isolating device in order to prevent the accidental energising of a machine or piece 
of equipment while maintenance or service is in progress. 

• Device for lockout – refers to any device used to ensure that an energy-isolating 
device is kept in the safe position. 

• Tagout – refers to tags placed on devices used for energy-isolation in order to warn 
people to not accidently or inadvertently energise such machine or piece of 
equipment. 

 
3.2.3.3 Prevention of causes of falls and kinds of falls 
Falls are the cause of many work-related injuries and is therefore a major concern to safety 
professionals. Falls are caused by various factors. 
 
The primary causes of falls: 

• Foreign objects on walking surfaces. 

• Design flaws in walking surfaces, such as slippery floor coverings. 

• Surfaces that are slippery. Lubricants and solvents can cause slippery surfaces. 

• Impaired physical condition of an individual. Fall prevention techniques, such as 
handrails, should therefore be in place. 

 
Common falls, excluding falls from ladders and elevated situations, can be divided into 
various categories. The four categories for common falls are (Goetsch, 2014:240): 

• Trip and fall – such falls happen when a person does not see a foreign object in his or 
her path, and trips and falls when the foreign object is encountered. 

• Stump and fall – such falls happen when a person’s foot encounters a sticky surface 
or a defect on the walking surface. 

• Step and fall – such falls happen when a person’s foot suddenly encounters a step 
down (such as when a floorboard breaks or there is a hole in the floor). 

• Slip and fall – such falls are the most common type of fall and happen when a 
person’s centre of gravity is suddenly thrown out of balance, such as when an oily 
spot causes a person’s foot to slip out from under him or her. 

 
3.2.3.4 Proper lifting techniques 
Proper lifting techniques comprise (Goetsch, 2014:259): 

• Plan ahead 
− Determine if the load is too heavy or too awkward to lift, before attempting to lift 
the load. 
− Decide if you will need assistance to lift the load. 
− Ensure that the route that you need to follow is clear of obstructions. 

• Lift with your legs, and not with your back 
− Keep your back straight and bend your knees. 
− Ensure that your feet are close to the load that is to be lifted. 
− Ensure that your body is centred over the load. 
− Lift smoothly and straight up, do not jerk the load. 
− Ensure that your body is straight. Do not twist your body while lifting or after the 
load is lifted. 



− Ensure that your back is straight when setting down the load, and set the load 
down slowly and smoothly. Ensure that the load is on the floor before letting go. 

• Push, do not pull 
− It is less stressful on the back to push objects than to pull it. Therefore, rather push 
objects than pulling it. 
− Make use of rollers whenever possible. 

 
3.2.3.5 The purpose and importance of personal protective equipment  
Personal Protective Equipment (PPE) forms an integral part of the safety programmes in 
organisations. 
PPE includes protection of the head, hands, eyes, back, face, feet, skin and breathing. 
Unfortunately, it is sometimes difficult to convince employees about the importance of 
wearing PPE or wearing it properly. PPE is many times seen as being inconvenient and 
employees often don’t like the look of PPE or its feel. Furthermore, employees think that it 
is time consuming to make use of PPE or they forget to make use of it. 
 
The following strategies to address this challenge: 

• Use administrative and engineering controls before resorting to PPE. PPE should be 
used as the last line of defence to protect employees from hazards. 

• Make use of risk assessment to ensure that the PPE used is the optimum choice. 

• Ensure that employees are involved in all aspects related to PPE. 

• Comprehensive training and education programme should be provided. It is 
important to make employees understand why PPE is important and how to use it 
properly. 

• The proper use of PPE should be reinforced and its improper use challenged. 

• Fit, comfort, and style of PPE should be considered. 

• PPE should be a normal part of the work uniform. 
 
3.2.3.6 The importance of protecting the human skin as the largest organ of the human 
body 
 
The human skin comprises two layers: 

• the outer layer (epidermis) 

• the inner layer (dermis, cutis or corium). 
 
The human skin, as the largest organ of the human body, serves several important purposes. 
 
These purposes include: 

• Protection of body tissue from fluid loss, water penetration, ultraviolet radiation and 
infestation by microorganisms. 

• Sensation such as touching, sensing heat and cold as well as feeling pain. 

• Heat regulation through the process of sweating. 

• Excretion through sweat to get rid of certain toxins and electrolytes. 

• Respiration as the skin gives off minute amounts of carbon dioxide and absorbing 
some oxygen. 

 
 



3.2.4 Safety related to operations process technology 
Safety management has the responsibility to advise operations management about all 
aspects of utilising technology in operation activities. Safety engineering and systems safety 
programs play an important role in this regard. Computer programs can be effectively used 
in emergency situations, especially emergency situations involving multiple hazards.  
 
A computer programmed to solve problems is referred to as an expert system. Expert 
systems rely on a database of knowledge about a specific area to solve problems in that 
specific area. 
 
In order to do so, the expert system must (Goetsch, 2014:459): 

• Focus on a specific area. 

• Understand the problems addressed in that area. 

• Have expertise in solving problems in that area. 
 
Communicating with such an expert system allows for asking questions and receiving 
answers, but the expert in this case is a computer (artificial intelligence), not a human being. 
Modern computer technology, with extensive databases, makes it possible for safety 
management to contribute substantially to designing, implementing, monitoring, evaluating 
and improving production processes. In this process, safety management helps to prevent 
and reduce loss. 
 
3.2.5 Safety related to job design and work organisation.  
Safety in job design focuses on the man-machine interface within a specific working 
environment. Human factors play a very important role in job design. 
 
 
3.2.5.1 Human factors in action 
Human factors in action specify the process of job design. Examples of human factors to 
consider include: 

• Predesign analysis: this forms part of the design process and should provide answers 
to, for example, the factors that contribute to fatigue and stress in an office 
environment and how to overcome these factors. 

• Preliminary design: human factors professionals specialise in the study of machine 
and human capabilities with the view to determining the tasks to undertake 
manually and those to be automated. 

• Detail design and development: human factors professionals define the environment 
that is required for operators’ safety, enhanced performance of operators, as well as 
the prevention of stress and fatigue in operators. 

• Testing and evaluation: human factors professionals test actual humans in the use of 
a prototype of the equipment or system during this phase.  
 

Human factors are important in product safety and workplace safety. The science of 
human factors can assist in reducing both product and workplace hazards through: 

• Eliminating hazards through design: human error is frequently the root cause of 
accidents in the workplace, and can be reduced by intelligent design. Intelligent 
design can provide controls that are easily understood and operated. 



• Providing safety devices and the location of the placement: the design and location 
of safety devices, such as switches for emergency cut-offs, can be used effectively to 
reduce human error and resultant accidents in the workplace. 

• Providing warning devices: warning devices can be used to reduce the likelihood of 
human error and resultant accidents in the workplace. 
The effectiveness of warning devices is affected by certain factors: 
− The colour, location and wording of warning devices 
− The pitch and volume of warning signals 
− The design or caution markings 

• Establishing procedures and making provision for training 
 
3.2.5.2 Ergonomics in workplace design 
 
Ergonomics can be defined as: 
 
A multidisciplinary science that seeks to conform the workplace and the physiological (the 
normal functions of human beings) aspects of employees, and involves design and 
evaluation techniques to make tasks, objects and working environments more compatible 
with employee abilities and limitations, while striving to improve quality and productivity, 
by lessening stressors in the workplace, reducing the risk of injuries and diseases, as well as 
an increase in efficiency. 
 
In order to understand the process of ergonomic workplace design, it is necessary to take 
note of the main parts of worksite analysis. The four parts of worksite analysis comprise: 

• Gathering information from available sources. 

• Conducting baseline screening surveys with the view to determining the jobs that 
put employees at risk, so that further analysis can be conducted on these jobs. 

• Performing ergonomic job hazard analyses on the jobs previously identified through 
the baseline screening. 

• Implementing control measures, followed by periodic surveys, and following-up 
initiatives to evaluate possible changes.  

 
The involvement of employees in the planning and controlling activities to address 
ergonomics in their workplace is referred to as participatory ergonomics. 
Participatory ergonomics uses outside expertise (outside experts in the field of ergonomics) 
and inside experience (including the internal safety and health professional, management 
and employees) to form a participatory ergonomics (PE) team. 
 
In order to ensure that PE interventions are successful, consider the following factors: 

• PE team members must be accepted by other employees and unions (if applicable). 

• PE team members must be accepted by management. 

• An ergonomics expert must be available to lead the PE team and to provide the 
necessary ergonomics training to team members. 

• Management must provide sufficient support to the PE team in the form of required 
resources. 

 
 



3.2.6 TQM for safety related to operations management 
Quality control is an indispensable factor when determining and ensuring competitiveness 
and sustained business capacity. Safety management has the responsibility of assisting 
operations management in setting and maintaining quality regarding the safety of all the 
workers who are involved in operation processes. 
 
THE INTERDEPENDENT NATURE OF THE ROLES OF OPERATIONS MANAGEMENT AND 
SAFETY MANAGEMENT IN AN ORGANISATION 
Operations management to all activities, decisions and responsibilities that operations 
managers perform. 
 
The responsibilities are basic to all production and service delivery that are focused on 
achieving organisational strategic objectives. 
 
Whereas operations management focuses on operation processes that result in achieving 
production and service delivery objectives, safety management hones in on ensuring the 
optimum safety of all the goods, equipment and people in the workplace and working 
environment at all times. 
 
Safety management is a staff function and has no line responsibility over operations 
management and employees that report to such managers. 
 
Therefore, as staff safety practitioners, safety managers are always only involved in 
operation processes in an advisory capacity. 
 
Within the context of the advisory capacity, safety management cannot be held accountable 
for the outcome of production and service delivery; however, it is responsible for the quality 
of safety that goes with production and service delivery operations and processes. 
 
The advisory responsibilities of safety management below. 

 Anticipate hazardous conditions and assist with risk assessment 

Safety practitioners must be alert to the possibility of the unplanned interaction of 
hazards and energy exchange that could result in harm or damage. 

 

 Assist in developing safety control measures 

Based on the results of the risk assessment, the safety practitioners have to advise 
line staff on developing risk mitigating practices and safety control measures. 

 

 Assist in implementing safety control measures 

Once developed in accordance with the outcome of the risk assessment, line 
management have to implement the risk mitigating and risk control measures. 

 

 Assist in evaluating the success of control measures 

Safety practitioners must play an active role in determining the efficacy of existing 



and new safety processes for work. It is the responsibility of the safety practitioner 
to advise line managers on determining the efficacy of safety risk control measures 
through an effective auditing process. 

 

 Assist in analysing safety incidents and implementing recommendations 

Rigorous analysis of any incident forms the basis of revealing and understanding 
flaws or deficiencies in safety management control measures and programmes. 

 

 Researching and advising on maintaining the process of continual improvement 

Continuous improvement in all respects, including the management of change, is an 
indispensable element of ensuring and sustaining organisational viability. 
 
STUDY UNIT 4 
SAFETY IN THE INDUSTRY 
 
SAFETY IN THE INDUSTRY 
Safety in the industry is based on the legal requirements of occupational health and safety 
legislation in SA. 
Industrial safety is defined as all the aspects within an industrial setting concerned with 
protecting employees and assets by minimising the hazards, risks, incidents and accidents. 
Industrial safety includes process and production safety, workplace safety, material safety, 
fire safety, electrical safety, building and structural safety and environmental safety 
 
LEGAL REQUIREMENTS IN THE SAFETY INDUSTRY 
Legislation that relates to the health and safety in SA include: 
 
(1) Constitution of the Republic of South Africa, 1996 
The Constitution is the foundation of SA’s democracy and the supreme law of the 
country. It preserves the right of all people in SA and is the basis upon which other laws 
are written. 
According to section 7(2) in Chapter 2, the state “must respect, protect, promote and 
fulfil the rights in the Bill of Rights” 
In addition, section 24(a) and (b) of the Constitution states that every SA citizen has a 
right to a healthy and safe working environment that is not harmful to their health or 
well-being. 
 
(2) Mine Health and Safety Act 29 of 1996 
Section 5 of the MHS Act ensures the protection of miners against unsafe and unhealthy 
conditions and ensures that hazards and risks are identified, assessed, removed and 
controlled. 
 
(3) Occupational Health and Safety Act 85 of 1993 
Section 8(1) of the OHS Act stipulates that employers must ensure a safe and healthy 
working environment for employees. 
Section 8(2) further requires that employers should ensure that any hazard or risk is 



removed or mitigated to avoid potential injury or disease. It also requires that employers 
should identify potential hazards and risks and establish measures to control these 
hazards and risks. 
 
MANAGING OCCUPATIONAL HEALTH AND SAFETY IN THE INDUSTRY 
The Internal Organisation for Standardisation (ISO) is an independent non-governmental 
organisation (NGO) that develops world-class products, services and systems to ensure the 
standardisation of quality, safety and efficiency. 
There are 161 member countries and more than 21 000 international standards have been 
published. 
 
According to the ISO, the standards of importance to the industry are: 
 
(1) ISO 9000: Quality Management System 
The ISO 9000 quality management series addresses all aspects of quality and provides 
guidance to organisations to ensure that the quality of products and services meet 
customer requirements. 
 
It consists of: 

 ISO 9000:2015, which discusses the basic concepts and principles of quality 

management 

 ISO 9001:2015, which discusses the requirements for a quality management 

system 

 ISO 19011:2011, which focuses on internal and external audits related to quality 

management systems. 
  
(2) ISO 14000: Environmental Management System 
The ISO 14000 environmental series provides tools for companies and organisations to 
help them manage their environmental responsibilities. 
It consists of: 

 ISO 14000, which focuses on the environmental aspects an organisation is 

required to address to ensure environmental responsibility 

 ISO 14001:2015, which emphasises environmental systems 

 ISO 14006:2011, which focuses on aspects such as communication, labelling, 

audits, life-cycle analysis and the environmental challenges of climate change. 
 
(3) OHSAS 18000 (ISO 45001): Occupational Health and Safety Management System 
OHSAS 18000 emphasises occupational health and safety management within an 
organisation in order to improve and control health and safety risks. 
It consists of: 

 OHASAS 18001, which includes occupational health and safety management 

system specifications. 

 OHASAS 18002, which includes guidelines for the implementation of an 

occupational health and safety management system. 



OHSAS 18000 is undergoing changes and will become ISO 45001 in 2017. 
 
KEY PRINCIPLES 
Industrial safety refers to all aspects within an industrial setting concerning the protection of 
employees and assets by minimising hazards, risks, incidents and accidents. 
 
Safety management is no longer regarded as a low-skill or low-tech job. Instead, safety 
management requires knowledge of management, production, safety and strategy. 
 
As the Industrial Revolution progressed, so did the technical training of employees. As more 
complex technologically developed machinery came onto the scene, the need for skilled, 
knowledgeable and trained employees increased. These employees require various skills, 
such as 

 Technical expertise 

 Communication skills 

 Computer literacy 

 Interpersonal skills 

 Problem-solving skills 

 Legislative knowledge 

 Knowledge of quality and continuous improvement 

 Training knowledge and skills 

 
MANAGEMENT RESPONSIBILITIES AND WORK PRACTICES 
Occupational safety is concerned with the improvement of workplace conditions and the 
elimination and management of risks. 
Furthermore, it is concerned with reducing profit losses associated with accidents. 
CEO’s and managers know that good occupational health and safety principles lead to good 
business. 
Employers must become knowledgeable about safety legislation as it outlines and guides 
employers and employees about their responsibilities. 
ISO standards can be implemented by employers to ensure occupational health and safety. 
These ISO standards have certain aspects in common: 

 Policy 

 Organisational planning 

 Implementation and operational programmes 

 Monitoring 

 Management review 

 Correction actions 

 
 
 
 



PROCESS SAFETY MANAGEMENT 
The US Occupational Safety and Health Administration (OSHA) was tasked with 
developing a standard that could manage and control industrial disasters with the aim 
of minimising the consequences if toxic, flammable or explosives substances were 
released. 
The result was the process safety management standard (PSM) called CFR 1910.119. 
It identified 14 key elements that the industry should address to minimise catastrophic 
disasters, namely: 

 Management of change 

 Employee involvement 

 Process safety data 

 Process hazard analysis 

 Operational procedures 

 Contractors 

 Safety reviews 

 Permit systems 

 Mechanical reliability and integrity 

 Incident and accident investigations 

 Compliance audits 

 Emergency preparedness 

 Training 

 Trade secrets 

 
THE SAFETY-MAN 
The safety-man is known by many names: 

 safety officer, 

 safety adviser 

 safety practitioner 

 safety manager 

 safety, health, environmental and quality (SHEQ) manager 

 safety, health, environmental, risk and quality (SHERQ) manager 

The safety-man performs the function of advising, guiding and supporting the organisation’s 
operational management. 
The major responsibility of the safety-man is to implement an effective and efficient safety 
management system. 
 
 
 
 



The responsibilities of the safety-man include: 

 acting as adviser to management on the health and safety aspects of the organisation 

 implementing, maintaining and managing health and safety programmes and systems 

 managing OHS planning, which includes reviewing policy, plans and programmes 

 promoting health and safety in the workplace and conducting workplace inspections 

 managing and maintaining hazard identification and risk assessments 

 implementing safety controls 

 managing and maintaining safety programmes 

 managing safety committees 

 co-ordinating emergency programmes with fire teams 

 identifying, managing and conducting safety training 

 identifying, managing and developing OHS resources, OHS lifecycles and OHS reporting 

 Identifying and managing OHS surveillance programmes 

 Conducting OHS research and development 
 
A safety-man should possess the following skills: 

 Master the science of safety a 

 The ability to perform the supportive role effectively 

 Good communication and interpersonal skills 

 Language skills 

 Co-ordinating skills 

 Analytical skills 

 Problem-solving skills 

 Management skills 

 Networking skills 

 Computer literacy 
 
SAFETY PRACTICES 
In industry, employees are faced daily with hazards and risks that need to be managed, 
treated or 
eliminated, including: 

 Physical hazards, such as thermal, ventilation, illumination, vibration and radiation 
hazards 

 Chemical hazards, such as liquids and gases, fumes and vapours 

 Biological hazards, such as bacteria, viruses, fungi and moulds 

 Mechanical hazards, such as electricity and human-error hazards as well as machine 
safeguards and lack of machine maintenance 

 Ergonomic hazards such as load handling, lifting and bending 

 Psychosocial hazards, such as work stress, shift work, fatigue and boredom 

 System and programme hazards such as policies, appointments and registers. 
These hazards and risks are controlled though engineering and administrative controls 
 
 
 
 



Engineering controls 
Engineering controls are built into processes and systems, and form part of the process 
equipment. 
The main purpose is to prevent catastrophic failures that could ultimately result in property 
damage and fatalities. 
Types of engineering controls: 
 
(1) Hazard elimination 
This means that the hazard has been eliminated or removed, which is achieved by: 

 Good housekeeping 

 Substitution 

 Modification, for e.g. rounding off sharp edges 

 
(2) Intrinsic safety 
Refers to safety that has been built into the design, instead of being an add-on 
system. 
 
(3) Fail-safe designs 
Refers to automated shutdown devices triggered by temperature, pressure, flow 
level and process structure found in most systems. It ensures that machines are 
placed in an idle state, where no injury can occur. 
The purpose is to prevent: 

 Injury 

 Major catastrophes 

 Equipment damages 

 Process system dilapidation 

 
(4) Interlocks 
Also known as lock-outs or isolators 
Interlocks comprise three basic principles: 

 Isolating the hazard after identification 

 Preventing conflicting events from taking place at the wrong time or in the 

wrong sequence 

 Offering release once corrective action has been taken 

Types of interlocks: 

 Process interlocks, which are automatic systems to detect abnormal 

conditions where action is either stopped or corrective measures are 
automatically taken 

 Safety interlocks, which are designed to prevent catastrophes that could 

result in injury, loss of life or property damage. 
 
 



(5) Process containment systems 
Designed to enclose liquids and vapours and prevent them from entering the 
environment and resulting in a hazard. 
Consists of the following: 

 Closed systems which prevent the release of liquids and vapours by means of 

vents or drains 

 Closed loop sampling where the liquid or vapour is returned via pipes to 

minimise its potential release into the environment. 

 Floating roof tanks that float on top of a liquid, resulting in a seal between 

the sides and the roof, thus preventing the release of vapours into the 
environment. 

 Ventilation systems which are used to control the release of airborne 

substances by using either local exhaust ventilation or general exhaust 
ventilation. 

 Safeguarding against electrical shocks such as static dissipation devices, 

grounding and bounding machines and ground fault circuit interruption. 
 
(6) Process upset control systems 
Some control systems are designed to manage an “upset” system. 
Examples include: 

 Flares are used to burn waste gas during an emergency dumping from an upset system. 

 Pressure relief values that are used to avoid over-pressurisation and thus the potential 

bursting of pipes. 

 Deluge systems which are similar to sprinkler systems and are used to put out fires and 

suppress the release of toxic substances. 

 Explosion suppression systems which are barricaded walls that can contain an explosion. 

 Dike and curb areas which are used to divert spills, generally found around storage tanks. 

(7) Ventilation 
Ventilation refers to the air around us in the working environment and can consist of 
natural ventilation (for e.g. wind) or artificial ventilation systems (for e.g. fans or 
airconditioners) 
 
Administrative controls 
Administrative controls are procedures that are implemented to minimise employee 
exposure, with the main aim of encouraging employees to obey operational, safety and 
environmental procedures. 
Administrative controls are divided into two categories, namely programmes and activities. 
Administrative programmes are written procedures and administrative activities are actions 
taken on the written programmes 
 
 
 
 



Written procedures include: 

 Permit systems 

 HAZOP (Hazard and operability) 

 Training 

 
Administrative activities include: 

 Safe work observation 

 Housekeeping 

 Occupational (industrial hygiene) 

 Inspections 

 Investigations 

 Audits 

 
HAZARD COMMUNICATION (HAZCOM) 
HAZCOM is a written programme and is regarded as the blueprint of the organisational 
safety-related matters. 
It should address the following six critical issues 

 Material safety data sheets (MSDS) 

 Labelling of containers 

 Hazards with unlabelled piping 

 Non-routine activities 

 Employee information exchange 

 Training of employees 

 
 
EMERGENCY MANAGEMENT AND RESPONSE PLANS 
Emergency management and response plans are required by all organisations with the main 
purpose of identifying potential hazards and risks to prevent accidents, and develop systems 
that 
could minimise injury, fatalities and damage. 
 
A response plan is based on four main objectives: 

 Risk or exposure (understanding the type or degree of the disaster) 

 Equipment and personnel 

 Operating procedures (with methodical and timely decision-making and response 

procedures) 

 Incident command system (with well-defined lines of authority and communication 

system) 
 



Each type of disaster response plan should include the following actions: 

 Identify the type of disaster 

 Identify the source of immediate risk 

 If alarm has not been made, raise the alarm 

 Alert the local emergency services 

 Isolate the hazard 

 Administer first-aid to inured employees 

 Initiate security and evacuation procedures 

 Account for employees at assembly points 

 Activate emergency communication lines 

 Inform neighbouring organisations 

 Remain informed about developments 

 Convery information to news networks 

 Implement rehabilitative procedures 

 
The following emergency contact information should be available at all times: 

 Fire departments 

 Police 

 Hospitals and doctors 

 Additional organisational facilities 

 
Post-incident evaluation should include: 

 Organisational structure 

 Equipment 

 Training gaps 

 Effectiveness of warning devices 

 Communication plans and systems 

 Spill containment and recovery procedures 

 Contingency plans 

 Media communication 

 Emergency response assistance 

 
 
 
 
 
 



STUDY UNIT 5 
GENERAL WORKPLACE SAFETY AND THE OHS ACT 
 
THE CONSTITUION OF THE REPUBLIC OF SOUTH AFRICA 
The Constitution is the highest law in SA. This means that the Constitution overrides all 
other laws in the country. 
 
The Bill of Rights 
Section 24 (a) stipulates the basic rights of people, including the OHS. It states that 
“everyone has the right to an environment that is not harmful to their health or well-being”. 
NATIONAL ENVIRONMENTAL MANAGEMENT ACT 107 of 1998 (NEMA) 
The NEMA states that a healthy and safe environment must be respected, protected and 
promoted in order to fulfil the social, economic and environmental rights of all people. 
 
Businesses must: 

 Take responsibility for the health and safety consequences of a policy, programme 

and project. 

 Report on incidents occurred during the course of a person’s employment. 

 The nature of the incident 

 The risks posed by the incident on public health, safety and property. 

 The toxicity of substances or by-products that were released during the incident 

 The steps taken in order to avoid or minimise the effect of the incidents on public 

health and the environment. 
 
COMPENSATION FOR OCCUPATIONAL INJURIES AND DISEASES ACT 130 of 1993 (COID) 
The Act provides compensation for: 

 Disablement caused by occupational injuries 

 Diseases contracted during course of employment 

 Death resulting from injuries or diseases 

 Matters connected with these injuries and diseases 

 
Employer responsibilities include: 

 Report any incident to the Compensation Commissioner (CC) within 7days 

 Be registered with the CC 

 Pay assessment to the CC 

 
OCCUPATIONAL HEALTH AND SAFETY ACT 85 0f 1993 (OHS) 
The OHS act consists of 50 sections and 20 different sets of regulations 
The purpose of the act is 

 to provide for the health and safety of persons at work 

 the protection of persons other than persons at work 



 to establish an advisory council for occupational health and safety 

 
GENERAL SECTIONS OF THE OHS ACT 
I. Occupational health and safety policy 
An employer needs an OHS policy and may be directed to prepare it. 
The policy should: 

 Be in writing 

 Concern the protection of health and safety of employees at work 

 Include guidelines on the content of the policy 

 
II. General duties of employers to their employees 
Employers must: 

 Provide and maintain a safe workplace without risk to health and safety. 

 Provide and maintain safe systems of work 

 Eliminate and mitigate safety hazard interaction 

 Make use of personal protective equipment (PPE) 

 Identify safety hazards that are present and provide precautionary measures 

 Provide information, instruction, training and supervision on OHS 

 Not allow employees to work unless precautionary measures are taken 

 Ensure compliance with the OHS Act 

 Inform employees of the scope of their authority on the OHS Act. 

 
III. General duties of employers to people other than their employees 
Duties include ensuring that people affected by their activities are not exposed to 
unacceptable safety risk 
 
IV. Duty of employers to inform 
Employers must ensure that: 

 Employees are aware of the threats or dangers that are present 

 Employees are aware of the necessary precautionary measures for hazardous areas 

 Health and safety representatives are informed of inspections by inspectors 

 Health and safety representatives are informed of incidents 

V. General duties of employees at work 
Employees should ensure that 

 They take care of their own health 

 Comply with the OHS Act 

 Report any unsafe or unhealthy conditions 

 Report incidents as soon as possible 



 
VI. Duty not to interfere with, damage or misuse things 
No person may interfere with, damage or misuse anything in the business that was 
provided in the interest of health and safety. 
 
VII. Health and safety representatives 
Criteria for health and safety representatives: 

 Be appointed by an employer when 20+ employees are employed 

 Be appointed in writing 

 Be elected by employees 

 Be full-time employees 

 Perform their duties during normal working hours 

 
Responsibilities of health and safety representatives: 

 Review the effectiveness of health and safety measures 

 Identify health and safety hazards 

 Examine the causes of incidents in the workplace 

 Investigate complaints of employees about health and safety in the 

workplace 
 
Rights of health and safety representatives: 

 Visit incident sites at reasonable times and to attend related inspections 

 Attend any investigation or formal inquiry 

 Accompany inspectors on any inspection 

 Participate in any internal health or safety audit. 

 
VIII. Health and safety committees 
Functions include: 

 Make recommendations to the employer on any matter affect health and safety 

 Discuss any incidents in the workplace 

 Keep record of all recommendations and reports 

 Ensure that the committee complies with the OHS Act 

 
IX. Reporting of incidents to the inspector 
The following incidents must be reported: 

 Incidents that occurred at work or in connection with work activities leading 

to a person: 
o Dying 

o Becoming unconscious 
o Losing a limb 



o Being injured or becoming ill that is likely to cause death or disability 

o Being unable to work for 14 days 
o Being unable to perform the work he/she was employed to do 

 Any major incident that occurred 

 If the health or safety of any person was endangered where 

o A dangerous substance was spilled 
o The uncontrolled release of any substance under pressure took place 
o Machinery fractured or failed, resulting in flying, falling or uncontrolled moving 
parts 
o Machinery ran out of control 

 
The incident site may not be disturbed without prior consent. The site may only be 
disturbed: 

 When action needs to be taken to prevent a further incident 

 To remove the injured or dead 

 The rescue people from danger 

 
X. Victimisation forbidden 
When a particular employee has provided information on workplace health and 
safety, the employer may not: 

 Reduce the salary of the employee 

 Change the terms and conditions of employment 

 Change the position of the employee 

 
OCCUPATIONAL HEALTH AND SAFETY COMPLIANCE 
The Department of Labour is responsible for ensuring correct implementation of the health 
and safety law in South Africa. 
The Department of Mineral Resources performs this function for the mining industry. 
Inspectors 
Inspectors may: 

 Ask for health and safety documentation 

 Talk to anyone and everyone 

 Take samples of substances 

 Remove machines or substances 

They may not arrest anyone. 
 
Types of notices 
Inspectors may serve the following types of notices: 

 Improvement notice – this means the employer is compliant but there is room for 

improvement 

 Contravention notice – this means a provision of the Act is being contravened. The 



employer is given a period to rectify this contravention, usually 60 days. 

 Prohibition notice – this means a particular action, process or machinery is too 

dangerous for work to continue. Work must stop immediately. 
 
Offences and penalties 
Penalties include a fine not exceeding R50 000 or be imprisoned for up to one year, or a 
combination. 
 
Some actions that are seen as offences include: 

 Providing false information or statements 

 Stopping an inspector from performing his/her duties 

 Failing or refusing to comply with requirements made by an inspector 

 Failing or refusing to answer a question of the inspector 

 Tampering with evidence 

 Tampering with or misusing safety equipment 

 Failing to provide safety equipment 

 Failing to use safety equipment 

 Threating the health and safety of any person through their actions 

 
DIRECT AND INDIRECT COSTS OF INCIDENTS OR ACCIDENTS 
Direct costs: 

 Medical treatment and hospitalisation of injured and ill employees 

 Repair or replacement of equipment and machinery 

 Repair of damaged facilities 

 Compensation claims of employees or families 

 Legal fees 

 Increased insurance premiums 

 
Indirect costs: 

 Loss of business income due to employee recuperation 

 Finding and training employees to replace injured, ill or dead employees 

 Damage to the image or reputation of the business 

 
ETHICS AND MORAL OBLIGATION 
Corporate social responsibility refers to the economic and legal responsibility of any 
business in order to have a positive impact on society by going beyond the interest of the 
business and legal compliance. 
 
COMMUNICATION ACROSS LANGUAGES 



Guidelines: 

 Establish ongoing communication on health and safety at work in order to mitigate safety 

risks 

 Do not limit OHS communication to English only 

 Do not assume all people are literate 

 Present OHS in the simplest and clearest way possible 

 Be aware of cultural and language barriers that may impact communication 

 Proper consultation will save time and money 

 Encourage employees to talk about OHS issues without fear of being victimised 

 Bilingual employees or representatives can play the role of facilitator during consultation 

 If providing written information 

o Ensure that it is translated into the appropriate languages 
o Make sure it is simple, clear and brief 
o Support it with a short summary in English 

 
Compliance checklist 

 Work out how to consult 

 Know the workforce 

 Make a plan 

 Communicate for understanding 

 Provide language support 

 Provide training 

 
 
 
STUDY UNIT 6 
SOUTH AFRICAN OHS GENERAL AND HEALTH REGULATIONS 
 
GENERAL REGULATIONS 
The OHS Act stipulates certain general regulations about occupational health and safety. 
(1) General Administrative Regulations 
The following is contained, amongst others: 

 No person may stop an inspector from entering the business premises and from 

performing his/her duties 

 Every employer with 5 or more employees must have a copy of the OHS act 

available. 

 If a health and safety committee has been established, the employer must 

provide a suitable place for a meeting to take place. 

 Negotiations and consultations must take place before the appointment of 



health and safety representatives 

 Incidents must be reported to the provincial director within 7 days. 

 Records of incidents and investigations thereof must be kept for 3 years. 

 When an inspector has to hold a formal inquiry, the employer must be informed 

of the date, time and venue 
Forms/templates prescribed by regulation 

 Form 1 – recording and investigation of incidents 

Must include sections on: 
a) Recording of the incident 
b) Investigation of the incident 
c) Action taken by employer to prevent recurrence of a similar incident 
d) Remarks by health and safety committee 

 Form 2 – subpoena to attend inquiry 

Information on this form includes: 
a) Name and address of witness 
b) Date and time of inquiry 
c) Evidence to be provided by witness 

 
(2) General Safety Regulations 
The following aspects are addressed under the General Safety Regulations of the OHS 
act: 

 Personal safety equipment and facilities – safety equipment must be provided free of 

charge 

 Intoxication – a person may not be allowed to enter the workplace if under the influence 

 Admittance of people – employers may not allow a person to enter a workplace where 

the health and safety of the person is at risk 

 First-aid, emergency equipment and procedures – an employer must take all reasonable 

steps to ensure that employees receive prompt first-aid 

 Use and storage of flammable liquids – an employer may not allow any person to work in 

a place where the vapour of a flammable liquid is generated to such an extent that it poses 
a fire or explosion hazard. 

 Work in confined spaces – an employer may only allow employees to enter confined 

spaces after the air has been tested and deemed safe. 

 Work in elevated positions – a person may only work in an elevated position if this work 

is performed safely from a ladder or scaffolding. 

 Welding, flame-cutting, soldering and similar operations – may only be allowed by an 

employer if the employee has received instruction and training on how to use the 
equipment safely 

 Ladders – employers must ensure ladders are made of proper material 

 Ramps – employers must ensure that ramps are constructed according to 

acceptable technical standards. 



 Offences and penalties – any contraventions may be punishable by a fine or 

imprisonment of up to 6 months. 
 
(3) Major Hazard Installation Regulations 
These regulations apply to employers who have on their premises, either permanently 
or temporarily, a major hazard installation that may pose a risk that could affect the 
health and safety of employees 
 
(4) Hazardous Biological Agents Regulations 
Hazardous biological agents (HBA) are any micro-organisms that may cause an infection, 
allergy, toxicity or any other danger to the health of people. 
Employers must ensure employees are trained to deal with the HBA before exposing 
them to these agents. 
 
(5) Explosive Regulations 
These regulations apply to all employees who operate on an explosives work-place to 
manufacture, test, store and use explosives. 
Employers need to apply for a special licence and a register should be kept of all people 
entering and exiting the dangerous area. 
 
(6) Construction Regulations 
These regulations stipulate the duties of designers and principal contractors. 
Duties of the designer of the structure include: 

 Ensure that applicable safety standards are complied with in the design 

 Take the health and safety requirements of the client into consideration 

 Make a report for the client that contains the relevant health and safety information 

about the design 

 Refrain from using materials and equipment that poses a risk to the health and safety of 

people if it can be avoided. 
 
 
Duties of the principal contractor include: 

 Provide and demonstrate a suitable health and safety plan 

 Apply this health and safety plan from the date of commencement and for the duration 

of the construction work 

 Review and update the health and safety plan as work progresses 

 Ensure that subcontractors appointed act in accordance with the regulations 

 
(7) Regulations on Hazardous Work By Children in SA. 
No child under the age of 15, or who is subjected to compulsory schooling, may be 
employed. 
 
 



 
 
Children are more vulnerable, thus employers need to take the following factors into 
account: 

 Children are more sensitive to chemicals 

 Children are more vulnerable to sleep disruptions 

 Children are more vulnerable to direct/indirect coercion and abuse 

 Children lack experience in making safety judgements 

 Children have reduced ability to adapt to inflexible work routines 

 Machinery, tools and equipment may not be appropriate for use by children 

 
HEALTH REGULATIONS 
The following regulations of the OHS Act are seen as health regulations 
(1) Asbestos regulations 
Asbestos work is any work that exposes a person to asbestos dust that contains 
dangerous asbestos fibres. 
An employer has to notify the provincial director in writing before undertaking any 
asbestos work. 
Employers should provide information and training to employees prior to doing asbestos 
work, and employees should attend refresher training at least once a year. 
 
(2) Diving regulations 
Implies entering water where a person is subjected to pressure greater than 
100millibars above atmospheric pressure. 
The employer must: 

 Prepare a documented health and safety specification for the diving work 

 Provide the diving contractor with any information that may affect the health and safety 

of divers 

 Take steps to ensure the health and safety plans of the diving contractors are 

implemented and maintained on site 

 Ensure that sufficient health and safety information are made available to do the work 

safely 
 
(3) Environmental regulations for workplaces 
The following aspects are addressed in these regulations: 

 Thermal requirements – temperatures and maximum exposure 

 Lighting – adequate lighting must be provided in the workplace 

 Windows – rooms of less than 100 square meters must have windows 

 Housekeeping – clear and unobstructed space must be maintained by the users 

of machinery 

 Precautions against flooding – employers must be able to notify employees of 



imminent flooding 

 Fire precautions and means of evacuation 

 
(4) Facilities regulations 
The following aspects are addressed in these regulations: 

 Sanitation – freely available and toilet paper should be provided free of charge 

 Facilities for safekeeping – facilities should be provided where personal items can 

be kept safely 

 Changing rooms 

 Dining rooms 

 Drinking water 

 Seats 

 Conditions of rooms and facilities - facilities must be kept clean and hygienic 

 
(5) Hazardous chemical substances regulations 
Hazardous chemical substances are any toxic, harmful, corrosive, irritant substance for 
which an occupational exposure limit is prescribed. 
 
(6) Lead regulations 
Lead refers to lead, lead alloys and lead compounds that can be absorbed in any way by 
a person. 
Employers should ensure that employees receive the necessary training before being 
allowed to work with, or be exposed to lead. 
 
(7) Noise-induced hearing loss regulations 
No employer may allow anyone to enter a workplace where the noise is at or above 
85dBA. 
 
 
STUDY UNIT 8 
SAFETY MANAGEMENT ACCREDITATION 
DEFINING ACCREDITATION 
With a view to ensure that safety practitioners in South Africa deliver acceptable 
professional services, a system of accreditation applies. 
Accreditation is a process that is internationally practised so that the quality of personal 
practice in a range of service delivery activities can be assessed and recognised. 
Accreditation is defined as the formal recognition or confirmation of professional people 
who possess certain qualifications and qualities (competence) that meet certain standards 
of professional service delivery. 
 
THE PURPOSE AND BENEFITS OF ACCREDITATION 
Accreditation serves the purpose of authorising and sanctioning the official recognition of 
the professional competence of an individual in a particular field of service delivery. 
 



Accreditation provides a benchmark for judging the quality of professional services 
(Anonymous, 2014:1). 
 
Certification with a view to accreditation implies the verification that the service delivery of 
a group of people who render the same type of services meet comparable acceptable 
standards that result in satisfying customers or clients. 
 
The common benefits of the certification of safety practitioners that go with the 
accreditation of safety management are the following: 

 People who are accredited are more productive. 

 They consistently maintain acceptable service standards. 

 The quality of service can be benchmarked against the service of other similar 

practitioners. 

 Accredited people are more reliable in their service delivery. 

 They have to keep up with new developments in knowledge and trends in practice. 

 Customers are more satisfied with the quality of service delivery. 

 Professional networking by attending continuous learning opportunities enhances 

professional expertise. 
 
CATEGORIES OF ACCREDITATION OF SAFETY PRACTITIONERS IN SOUTH AFRICA 
The Occupational Safety Practitioners Board (OSPB) is responsible for the certification of 
safety practitioners in South Africa. 
The OSPB specifies that safety practitioners can be certified for accreditation on three 
different levels of categories, namely: 

 Registered Occupational Safety Coordinator (ROSCord) 

 Registered Occupational Safety Practitioner (ROSPrac) 

 Registered Occupational Safety Professional (ROSProf) 

 
The three categories are differentiated by means of the different levels of minimum 
academic requirements and experience that the applicant possesses. 
 
CRITERIA FOR EACH CATEGORY OF ACCREDITATION 
Criteria that apply for the ROSCord 
Education: Grade 12 + NQF Level 3 Qualification ID 50062 or 77063, alternatively the 
following accredited short courses: 

 H&S Reps (U/S 259622) 

 Supervisor SHE Training (U/S 259639, 259601) 

 Basic RA (U/S 120330) 

 Inspections (U/S 120333) 

 Incident Investigation (U/S 120335) 

 Fire Fighting (U/S 13961) 



 First Aid (U/S 120496) 

 OHS Act Training (U/S 120344) 

 Planned Task Observations (U/S 120337) 

 One extra year of experience 

 
If the proof of the accreditation of the training is inadequate, a one-hour assessment has to 
be written. 
 
Experience: One year of experience (60% safety related) in the functions as described in the 
IOSM Unit Standards Register for Safety Co-coordinators. 
 
IMPORTANT: ROSCords have to maintain their certification through the prescribed 
Continued Professional Development system. 
 
Criteria for the accreditation of the ROSPrac 
Education: Grade 12 (Matric) + 3 years further study or 360 NQF credits in Occupational 
Safety and a written assessment based on a case study. 
 
Alternatively, Grade 12 (Matric) + all of the courses listed for the ROSCord above plus the 
following accredited courses: 

 SAMTRAC or equivalent (minimum U/S 244283) 

 OHSAS 18000 Training (U/S 116785) 

 Advanced RA Training (U/S 244287, 244508) 

 Advanced Incident Investigation Training (U/S 244518) 

 Advanced Legal Training (U/S 244514) 

 Management Training (U/S 15231 or similar) 

 Two extra years of experience 

 
If the proof of the accreditation of the training is inadequate, a two-and-a-half hour 
assessment (including a written case study) has to be taken. 
 
The two-and-a-half hour assessment will also apply where years of experience were traded 
for qualification years (see note 3 below). 
 
Experience: Three years of experience in the functions as described in the IOSM Unit 
Standards Register for Safety Practitioners. 
 
Candidates will be assessed for competence to practise by means of a written assessment. 
ROSPracs have to maintain their certification through the prescribed Continued Professional 
Development system. 
 
Criteria for the accreditation of the ROSProf 
Education: Grade 12 (Matric) + Relevant NQF Level 8 Qualification or equivalent SAQA 



recognised international qualification and a panel interview based on a case study. 
 
If the proof of the accreditation of the training is inadequate, an hour’s assessment plus the 
panel interview will be accepted. 
 
Experience: Five years of experience in the functions described in the IOSM Unit Standards 
Register for Safety Professionals 
 
ROSProfs have to maintain their certification through the prescribed Continued Professional 
Development system 
 
(1) Note 1. ROSProf-level candidates must be competent to practise in any branch of 
industry. 
 
(2) Note 2. ROSCord is the entry level for registration and candidates who qualify for 
ROSProf first has to qualify at ROSCord and ROSPrac levels before they will be allowed to be 
assessed as a ROSProf. 
 
(3) Note 3. At ROSCord and ROSPrac levels, two years of experience (as defined above) may 
be substituted for each year of formal education. 
 
(4) Note 4. Part-time work in occupational safety will be prorated to full time to equate it to 
equivalent experience. 
 
(5) Note 5. The above are minimum requirements for entry into the applicable level and give 
the practitioner, once registered at a lower level, the opportunity for growth and 
development to a higher level/s. 
 
(6) Note 6. Occupational safety includes associated specialist fields such as mining and 
aviation. 
 
(7) Note 7. On failing a paper, the candidate will not have to rewrite the whole assessment 
but only the failed paper. 
 
(8) Note 8. On failing a paper, the candidate will be allowed one rewrite without having to 
pay an additional fee. If he or she fails the rewrite, the applicant will have to pay an 
additional fee for every rewrite later. 
 
PROCEDURE FOR ACCREDITATION 
To register for one of the categories of safety practitioners, the applicant must complete an 
application form. His or her application must be accompanied by 

 his or her current CV 

 certified proof of his or her qualifications 

 written proof of experience claimed in the form of a service record(s) issued by his or 

her present and/or previous employer(s) and signed by his or her immediate 
supervisor (past and present) 



 a job profile of his or her current position with a letter of reference from his or her 

employer confirming the details of his or her application 
 
 
STUDY UNIT 11 
FUNCTIONAL SAFETY 
INTRODUCTION TO FUNCTIONAL SAFETY 
Functional safety can be defined as: 

 Part of the overall safety of a system or piece of equipment 

 Focusing on electronics and related software 

 Looking at elements of safety relating to the function of a device or system 

 Ensuring that the device or system is working correctly in response to the given 

command 

 Identifying potentially dangerous conditions that could result in an accident 

 
The goal of functional safety is to avoid failures and to make unavoidable failures as safe as 
possible to prevent unacceptable risks. 
The aim of functional safety is to bring safety risk down to an acceptable level and reduce 
the negative impact of this safety risk. 
 
ELECTRICAL, ELECTRONIC OR PROGRAMMABLE ELECTRONIC SAFETY SYSTEMS 
All safety systems are designed to automatically prevent dangerous failures or to control 
these failures if they arise. 
Dangerous failures could arise from, for e.g. 

 Random and/or systematic failures of software or hardware 

 Human error 

 Environmental circumstances, such as temperature or water 

 Loss of electricity supply or other disturbances such as load-shedding 

 Incorrect specification of the system (hardware or software) 

 Omissions or leaving out the full specifications of safety requirements 

 
COMPUTER AND ELECTRONIC SAFETY 
Computers and data serve as the lifeline of many organisations and the protection of these 
systems has become a priority. 
 
(1) Fire hazards 
Cables, wiring and various systems components are made of plastic and are 
combustible. 
Vapours from burning plastic combines with oxygen and moisture, causing the 
electronic circuitry to corrode. 
Water from the fire sprinkler may cause malfunctions or electrical short-circuits. 
 



(2) External hazards 
External factors may present hazards to the operations of the data centre, which 
include: 

 Other energised electrical equipment can cause damage or exposure to the 

computer systems, even though this equipment does not form part of the 
data centre 

 The interruption of electrical power systems, such as overloading, and power 

failures. 

 Fires have their origin in other areas of the facility can damage computers and other 

equipment, either directly through flames or indirectly through smoke. 
 
FIRE RISK ASSESSMENT OF DATA CENTRES 
Factors to consider 
1. Building and data centre design 
Data centre should be housed in separate fire-resistant facility. 
Area should be 

 Smoke-tight with fire-resistant walls 

 Fire-resistant doors 

 Located as far away from potentially dangerous business operations 

 
2. Contents and furnishings of data centre 

 Data centre should have a fire-resistant rating of at least one hour 

 Furnishings should be made of non-combustible material 

 
3. Installed fire and smoke detection systems 

 Installation of fire and smoke detection systems is a prerequisite for 

preventing loss. 

 These systems can activate alarms and take electrical current away from the 

system. 
 
4. Installed fire and smoke suppression systems 

 Different types of suppression systems can be used, for e.g. carbon dioxide. 

 Data centre should be constructed so that it can be tightly sealed to allow for 

the fast build-up of gases to reduce the fire and smoke. 
 
5. Response measures in place 
Basic methods and procedures of response measures include: 

 Using portable fire-extinguishers as a first line of defence 

 Ensuring that automatic fire suppression systems are in a working order 

 Turning off power sources 

 Notifying the fire department and trained personnel 



 
6. Maintenance of the site 

 Routine inspection and maintenance of fire protection systems must be 

done. 

 Fire-extinguishing equipment should be filled with the appropriate agent. 

 Automated sprinkling systems should be checked regularly. 

 
7. Recovery measures in place 

 Specialists should be deployed as soon as possible after an occurrence to 

begin recovery measures. 

 Personnel should ensure that measures are taken to limit the exposure to 

water and smoke damage. 
 
8. Electronics safety rules 
Guidelines to working safely with electronics 

 Do not work on a circuit while it has power 

 Do not connect power to circuit before it’s finished and you have checked it 

 If you smell something burning, disconnect power immediately 

 Ensure work area is dry 

 Always wear safety goggles 

 Always work in a ventilated space 

 
COMPUTER SECURITY 
An effective computer security programme should cover the following areas: 

 Physical access controls 

Restrict entry to and exit from the facility where computer systems are stored 

 Climate 

Systems should be protected from high temperatures. Data centres should also 
contain climate control units to regulate the temperature 

 Fire safety and suppression 

Non-water or water mist fire suppression systems should be used in data centres. 

 Supporting utilities 

Power spikes, plumbing leaks and other utility failures can lead to considerable 
damage to computer systems. There utilities should be maintained regularly. 

 Data 

The interception of data poses a major threat to organisations. Mobile devices 
contain sensitive information, and care should be taken to ensure that these devices 
do not fall into the wrong hands. 
 
COMPUTER WORKSTATIONS 



Complaints about posture and vision are common when working on computer workstations. 
Causes of postural problems are: 

 Workstations that are not designed properly 

 Furniture not selected properly 

 Equipment that is poorly arranged 

Display screen equipment (DSE) includes equipment or devices that have a display screen, 
such as laptops, touch screens and tablets. 
The safety risks associated with these devices should be controlled by 

 Analysing workstations that assess and reduce safety risks 

 Ensuring controls are in place 

 Providing information and training 

 Providing eye tests on request and special glasses if needed 

 
ELECTRICAL SAFETY 
Electrical hazards can be caused by: 

 Direct contact of persons with live electrical parts (for e.g. a screwdriver into a plug) 

 Indirect contact of persons with electrical parts that have become live under faulty 

conditions (for e.g. shock from toaster) 

 People approaching live electrical parts under high voltage (for e.g. using forklift and 

touching high-voltage power line) 

 Electrostatic phenomena (for e.g. static electricity building up on an item) 

 Thermal radiation or chemical effects from overloads or short-circuits 

 
Factors that determine the degree of an electric shock include 

 Wet/damp places 

 Grounded objects 

 The current loop from the power source and back to the power source 

 The path of the current through the body and the duration of the contact 

 Area of body where contact takes place 

 Size, condition and age of person 

 Type and amount of voltage 

 The use of personal protective equipment (PPE) 

 Metal objects worn, such as rings, necklaces and bracelets. 

 
Four basic rules of electricity 

 Electricity is not live until the current flows 

 Electricity current will not flow until a loop is formed from and to the power source 



 Electrical current will always return to its power source 

 Work can be accomplished when current flows 

 
The following electrical safety elements should be taken into account to ensure a safe and 
healthy workplace: 

 General requirements – voltage and amperage levels should be considered 

 Protective devices and grounding – engineer and install protective and grounding devices 

 Heat generation from equipment – make provision for the effects caused by heat 

generation 

 Isolation of high voltage equipment – isolate indoor and outdoor high voltage equipment 

with lockable doors, gate and fences 

 Energy isolation – ensure that all equipment and systems can be locked out. 

 
ORGANISATIONAL POLICIES 
Organisations have policies in place to ensure that everyone in the organisation is familiar 
with the rules and responsibilities about specific issues or elements in the organisations. 
 
Electronic data computer equipment policies 
Organisations should have policies in place to ensure the secure storage of data and 
equipment, and on encrypting data files. 
 
Information technology policies 
The main reasons for establishing an IT policy are: 

 To create a framework for the use of IT 

 To protect the organisation 

 To protect the employees 

 To assist in buying, supporting and using IT 

 
Common areas in IT policies include: 

 Email use 

 Internet use 

 Social media use 

 Data protection 

 Website privacy 

 IT security 

 Training and support 

 
Electrical equipment policies 
An electrical safety programme should include: 



 Training and education – for all employees exposed to electrical hazards 

 Reporting procedures – procedure should be in place for reporting hazardous 

conditions in writing 

 Work practices – should be part of employee responsibilities 

 Housekeeping – the supervisor must monitor housekeeping closely as floor-area 

problems, such as liquids that create slippery floors or obstructions that prevent 
access. 
 
ETHICS 
Types of values include: 

 Personal values – values obtained from our parents, mentors, peers, etc. 

 Organisational values – behaviours that are expected from individuals in order to 

meet goals of the organisation 

 Society’s values – values that are related to the expected behaviour about the safety 

of all people entering a building 

 Client’s values – these are the values of the client of the organisation 

 Fire protection professional’s values – these individuals should adhere to the professional 

codes of ethics for a particular profession. 
 
FORMAL METHODS FOR RECOGNISING AND MITIGATING HAZARDS 
Failure mode effects analysis (FMEA) – this method is used for hazard analysis in systems 
and subsystems to perform preliminary hazard analysis and operating hazard analyses to 
identify critical items of safety and reliability. 
 
It breaks a system or subsystem down into components and identifies the different ways in 
which each component could fail and the effect of these failures. 
 
A FMEA should include the following actions: 

 Provide description of each component 

 List all the ways in which each component could fail to perform 

 List the effects of these failures on other components 

 List the effect of these failures on the system 

 Indicate the risk assessment code or hazard category. Evaluate the failure’s severity 

or criticality. 

 Indicate the failure frequency and effects probability (based on historical data) 

 Add any relevant information that may assist in evaluating the risk associated with 

the component being evaluated. 
 
HIERARCHY OF SAFETY CONTROLS 
A hierarchy is seen as a system of things ranked above the other. It provides a systematic 
way of thinking by providing steps in a ranked or sequential order in order to choose the 



most effective means of eliminating or reducing hazards and their resultant risks. 
 
 
The hierarchy of safety controls, from most effective to least effective, comprise the 
following: 

 Eliminating or reducing risks during the design process 

 Substituting existing materials with less hazardous materials, processes or 

equipment to reduce risks 

 Using engineering controls such as machine guards, circuit breakers and ventilation 

systems to reduce risks. 

 Introducing warning systems such as smoke detectors, alarm systems and signs to reduce 

risks. 

 Applying administrative controls to reduce risks, for e.g. through training, appropriate 

work 
methods and procedures and doing inspections 

 Providing personal protective equipment (PPE). This should be used as the last resort 

 
FUNCTIONAL SAFETY OF SAFETY-RELATED SYSTEMS 
The International Electrotechnical Commission (IEC) is a worldwide organisation with the 
objective of promoting international co-operation on the standardisation in the electrical 
and electronic fields. 
In order to achieve this standardisation, the IEC publishes international standards. 
(1) IEC 61508 series 

 Focuses on manufacturers and suppliers of devices 

 This series focuses on instrumented and computer-based safety control 

systems and introduced the concept of safety integrity levels (SILs). 

 The SILs link to the probability of a failure on demand of a safety related 

protection system. 

 Systems should be designed and implemented to maintain the required SIL 

based on the requirements set out in the IEC 61508 series. 

 SILs are indicated on a scale of 1 (lowest) to 4 (highest) 

 
 (2) IEC 61511 series 

 Focuses on the designers, integrators and users of safety-instrumented 

systems. 

 Provides two main concepts, namely the safety life cycle and safety integrity 

levels (SILs). 

 Safety life cycle phases include: 

o Initial concept 
o Design 
o Implementation 



o Operation 

o Maintenance 
 
(3) IEC 62061 series 

 Specifies the requirements and recommendations for the design, integration 

and validation of safety-related electrical, electronic and programmable 
electronic control systems for machines. 

 Applicable to control systems used, on their own or in combination with 

other systems, to carry out safety related functions on machines that are not 
portable by hand. 
 
 
 
STUDY UNIT 12 
CONFINED SPACE SAFETY 
CONFINED SPACE 
A confined space is an enclosed, restricted or limited space, because of its location or 
constraints or 
work activity carried on therein, a hazardous substance may accumulate or an oxygen-
deficient 
atmosphere may occur, or an object in which dangerous liquids or a dangerous 
concentration of gas, 
vapour, dust or fumes may be present. 
Types of confined spaces 

 Life-threatening confined spaces 

The space contains a hazardous atmosphere (e.g. a toxic, flammable or oxygen-deficient), a 
material capable of causing engulfment (burying alive) or any other life-threatening hazard 
exists. A permit is needed for entry. 

 Non-life-threatening confined spaces 

A space where there is a safe atmosphere, but there could be dangers such as inwardly 
converging walls or a floor that slopes downward. This space is unlikely to cause death, and 
no permit is needed for entry. 
 
DANGERS IN CONFINED SPACE 

 Lack of oxygen 

A lack of oxygen can be caused by several processes: 
o Consumption – oxygen is used by the person in the confined space and converted 
into carbon dioxide 
o Displacement – denser materials, like carbon dioxide, push oxygen out of the 
occupied space 
o Reaction – oxygen reacts with other materials to make other compounds 

 Poisonous gases, fumes or vapour 

These can 
o Build up in sewers and manholes in pits 
o Leak into trenches and pits on contaminated land 



 Liquids and solids 

Liquids and solids can suddenly fill up space or release gases into it when disturbed. 
Free flowing solids, such as grain, can partially solidify and collapse in a silo. 

 Fire and explosions 

Fire and explosions can occur when the available oxygen reacts chemically to 
produce a 
high-temperature reaction. 

 Residue 

Residues left in tanks or remaining on surfaces can give off gas, fumes or vapour 

 Dust 

Dust present in high concentrations may be ignited or explode 

 Hot conditions 

Hot conditions can lead to a dangerous increase in body temperature 
 
DANGERS IN CONFINED SPACE – THE LEGAL REQUIREMENTS 
The OHS Act prescribes the following safety requirements under regulation 5 of the General 
Safety 
Regulations Act. 
 
Work in confined spaces 
(1) Employers shall take steps to ensure a confined space’s air has been tested and 
evaluated by 
a competent person, and pronounced as safe. 
 
(2) When (1) cannot be complied with, the confined space can only be entered when 
a. the confined space is purged and ventilated to provide a safe atmosphere 
b. the confined space has been isolated from all pipes, ducts 
 
(3) When (2-a) cannot be complied with, the employer shall take steps to ensure that 

a. The provisions of (2-b) are complied with 
b. any employee entering the confined space is using a safety harness 
c. at least one person is trained in resuscitation 
d. effective apparatus for breathing and resuscitation is available 

 
(4) All persons should vacate the confined space on completion of any work 
 
(5) Where the gases in the confined space are explosive or flammable, the following steps 
should be taken: 

a. the concentration of the gas does not exceed 25% of the lower explosive limit. 
 
(6) All the provisions of this regulation should also be applied to any work which is 
performed 
outside of or bordering the immediate vicinity of the confined space. 
 
 



 
Work in danger of engulfment 
No employer shall enter a place in which a solid or particulate material is being discharged 
where a 
danger exists of a person being engulfed, unless 
(1) Such a person is provided with and properly uses a safety belt and rope 
(2) At least one person remains in attendance outside for observation 
(3) The precautions in regulation 5 are taken if dangerous gases may be present 
 
The employer’s duties under the law 
Employers must carry out a suitable and sufficient assessment of the risks for all work 
activities. 
This assessment will consider 

 The task 

 The working environment 

 The working materials and tools 

 The suitability of those carrying out the task 

 The arrangements of the emergency rescue 

The employer should also if the intended work is really necessary and decide if working in 
the 
confined space could be avoided by carrying out the following actions 

 Modify the confined space itself so that entry is not necessary 

 Have the work done from the outside. 

 
PERMIT SYSTEM FOR A CONFINED SPACE PROGRAMME 
The confined-space entry permit that documents compliance must identify the following: 

 The permit space to be entered 

 The purpose of the entry/work to be performed 

 The date, start time and authorised duration of the entry permit 

 The authorised entrants by name 

 The persons serving as attendants (observers) 

 The person by name serving as supervisor 

 The hazards present in the permit space 

 The acceptable entry conditions 

 The results of initial and periodic tests performed for atmosphere monitoring 

 The rescue and emergency services that can be summoned. 

 
 
 
 



 
PROCEDURE WHEN WORKING IN A CONFINED SPACE 

 Warning signs should be present to prevent unauthorised entry to the confined space 

 The safety observer or standby is posted outside the confined space and monitors the 

workers inside the confined space. The safety observer must be able to do the following: 
o Understand the nature of the hazard 
o Monitor the confined space and surrounding area 

o Remain outside the confined space 
o Maintain constant communication with the workers inside the confined space 
o Order the immediate evacuation if a potential hazard is detected 
o Call for emergency assistance immediately 
o Be immediately available to provide non-entry emergency assistance 

o Provide entry rescue but only after precautions have been taken and another 

safety observer is available. 
 
EMERGENCY RESCUE PROCEDURE 
(1) Communications 
Think about how an emergency can be communicated from inside the confined space? 
 
(2) Rescue facilities provision 
Are there facilities to make it easier to lift the unconscious person vertically or horizontally 
form the confined space? 
 
(3) Rescue and resuscitation equipment 
This will depend on the likely emergencies identified. 
 
(4) Capabilities of rescuers 
Rescuers need to be properly training in first-aid and CPR. 
 
(5) Shut down 
It may be necessary to shut down the adjacent plant before attempting an emergency 
rescue 
 
(6) First-aid procedures 
Trained first-aiders need to be available to make proper use of any necessary first-aid 
equipment provided. 
 
(7) Local emergency services 
How will local emergency services be notified on an incident, and how long will it take for 
them to respond. 
 
CONFINED SPACE INCIDENTS 
Should an incident occur, the Health and Safety Inspectorate Authority will request the 
following 
documentation 

 The appointment, experience and competence of the person supervising this job 



 The proof of the training of all people involved during this confined-space entry work 

 The risk assessment and confined-space entry permit used for this job 

 The record of the confined-space atmosphere test results 

 The completed incident investigation report form 

 The workman’s compensation accident report form 

 
STUDY UNIT 13 
ERGONOMICS 
ERGONOMICS AS A SCIENCE 
Ergonomics is the scientific discipline concerned with the understanding of interactions of 
humans and other elements of a system. It is the profession that applies theory, principles, 
data and methods to design in order to optimise well-being and overall system 
performance. 
 
Anthropometry 
This is the study of the measurement of the human body in terms of dimensions of bone, 
muscle and fat tissue. 
Areas of interest 

 Architecture – uses human dimensions to design buildings 

 Industrial design – ensures the correct sizing, comfort and ease of use for the end 

user (for e.g. the design of car interiors and furniture) 

 Clothing design – both for occupational and everyday wear 

 
Biomechanics 
This is the study of movement that the human is capable of and the resulting forces acting 
upon body parts during normal activities. 
Areas of interest 

 Includes the improvement of human performance by understanding human 

movement and strength 

 It focuses on the prevention and treatment of injuries Industrial and organisation 

psychology 
 
This is the scientific study of human behaviour in the organisational workplace 
Areas of interest 

 Focuses on the individual, group and organisational behaviour. 

 Attempts to find solutions for problems at work. 

 
Usability 
This is a quality attribute that assesses how easy user interfaces are to use. 
Areas of interest 

 Learnability –how easy it is for users to accomplish basic tasks the first time they 

encounter a product 



 Efficiency – how quickly users can perform a task once it is learnt 

 Memorability – proficiency of users after they spent time using a product 

 Errors – refers to the severity and number of errors, and how easy it is to recover from 

errors 

 Satisfaction – how satisfied the user is with the product 

 
Industrial hygiene 
This is the science of anticipating, recognising, evaluating and controlling workplace 
conditions that 
may cause employee injury or illness. 
Areas of interest 

 Industrial hygiene focuses on diseases associated with the occupation. 

 
MAIN FOCUS AREAS IN ERGONOIMC ASSESSMENTS 
Physical ergonomics 
Focuses on the anatomy of the human with anthropometry, physiology and biomechanics 
used in the design of work areas and equipment 
Cognitive ergonomics 
Focuses on the specific way in which humans interact, internalise, process, memorise, 
retrieve and react to information and stimuli in their environment. 
Organisational ergonomics 
This domain considers organisational structures, policies and processes and the influences 
these have on individuals and groups working with them. 
 
WORK-RELATED UPPER LIMB DISORDER (WRULD) 
Defined as a collective term for a group of occupational diseases that comprise musculo-
skeletal 
disorders caused by exposure in the workplace affecting the muscles, tendons, nerves, 
blood vessels 
and joints of the hand, wrist, arm and shoulder. 

 This disease occurs when employees work in suboptimal environments. 

 This disease is associated with the way work is performed, how workplaces are designed, 

and the environment in which work is performed. 

 It can be divided into the following subcategories 

o Lower limb disorder (LLD) (from hips to toes) 

o Musculo-skeletal disorder (MSD) (covering entire body) 
o Repetitive strain injury (RSI) 

o Occupational overuse disorder (OOD) 
o Cumulative trauma disorder (CTD) 

 
 
 
 
 



ERGONOMIC RISK FACTORS 

 Rapid or repetitive motion – it is generally understood that rapid or repetitive motion 

occurs with tasks where the action of the body is the same or similar over an extended 
number of iterations. 

 Movements requiring force exertion – physical effort when performing certain tasks 

places a lot of biomechanical stress on the employee’s body. 

 Contact stress and mechanical stress – the contact and interaction of human body parts 

with hard or sharp surfaces or objects will result in tenderness of body tissue in the area of 
contact. 

 Awkward or non-neutral postures – include extreme movements of reach, static muscle 

loading, awkwardly sustained postures, and contact stress. 

 Cold environments or handling chilled or frozen products – results in reduced dexterity, 

reduces tactile sensitivity, and causes nervous block that reduces the ability to perform 
tasks. 

 Vibration – vibration affects the body in three main areas: 

a. Effect of vibrating tools on the person’s hand-arm system 
b. Effect on the spinal column from whole-body vibrations 
c. Effect on vision from head vibration 

 Gender – gender and the development of MSDs (musculo-skeletal disorders), with some 

claiming that women are more prone to develop these diseases than men 

 Age – elderly employees have reduced mobility, their bones are more fragile and their 

ligaments their elasticity. 

 Abdominal body mass index – employees with a higher abdominal BMI have an increased 

risk of postural-related pain and injuries 

 Prolonged duration of exposure – the risk of injury increases with an increase in exposure 

to certain stressors in the workplace 

 Poor working organisation – employees who are expected to perform certain tasks 

without sufficient rest periods to ensure the body has enough recovery time will see an 
increased risk of muscle fatigue and ultimately MSDs. 

 Psychological stress at work and fatigue – psychological stress at work is caused by many 

aspects, such as the design of tasks, employee participation, management styles, work 
relationships, dangerous working environments and job expectations. 
 
IMPORTANCE AND BENEFITS OF ERGONOMICS 

 Improved work quality 

 Increased employee productivity and efficiency 

 Enhanced employee performance and acceptance 

 
 
 
 



ERGONOMIC RISK ASSESSMENT 
Steps of an ergonomic risk assessment 
1. Identify the tasks to be assessed 
2. Identify safety risk factors, collect task data and perform task observations 
3. Prioritise tasks for ergonomic intervention and create a schedule 
4. Identify potential solutions and create a plan of action through teamwork 
5. Review the ergonomic improvement and effectiveness of the intervention 
 
 
ERGONOMIC RISK ASSESSMENT TOOLS AND AIDS 

 Ergonomic job analysis 

The analysis provides a structured approach to collection information on the forces required 
during task performance, posture, repetitive motions and stressors on the body of the 
employee, and environmental aspects such as ventilation, temperature, lighting and 
vibrations. 
Information on the following should be collected: 
o Employee characteristics – health, age, experience, education and skills of the 
employee performing the tasks 
o Work organisation – training, skills and responsibilities associated with the task to be 

performed should be evaluated to ensure that the employee assigned to the task 
has necessary skill to perform it. 
o Task design – determine the job demands and workload, time available for 
completion and duration of the task. 
o Workstation design – the tools and machines required and the availability and 
suitability of these for the task should be noted. 
 
 
STUDY UNIT 14 
FIRE SAFETY 
DEFINING FIRE HAZARDS 
Fire is a chemical reaction between oxygen and a combustible fuel. The process converts 
fuel and oxygen into energy, usually in the form of heat. Light and smoke are by-products of 
combustion. 
Fire hazards are substances that ignite as a result of the thermal energy that is set free 
when two or more safety hazards interact and exchange energy. 
Heat transfer is accomplished by three means: 

 Conduction – conduction is direct thermal energy transfer. Materials close to the 

source of the heat absorb the heat, which increases its kinetic energy, by transferring 
heat from one molecule to the next. 

 Radiation – Radiation is electromagnetic wave transfer of heat to a solid. 

 Convection – convection is heat transfer through movement of hot liquids and gases. 

 
 
 
 



COMPONENTS OF FIRE AND FIRE PREVENTION STRATEGIES 
Four basic elements are necessary for fire or combustion: 

 Combustible fuel (solid/liquid/gas) 

 Ignition source (heat) 

 Oxygen (air) 

 A chemical process reaction (combustion of fuel/ignition of a combustible substance) 

 
If any of these elements are absent, combustion cannot take place. 
 
Fire prevention strategies focus on: 

 Limiting and controlling flammable substances that are stored on site 

 Eliminating the potential sources of ignition 

 Restricting the air available for combustion to take place 

 Preventing a chemical reaction/ignition 

 
SPREADING OF FIRE IN BUILDINGS 
The spread of fire in buildings is caused primarily by: 

 A lack of fire-separating walls in certain areas 

 Poor housekeeping 

 Oils and fats that flow when burning 

 Flammable liquid flowing from a container 

 Vertical and horizontal features that assist in the spread of the fire from one part of the 

facility to another 

 High levels of dust 

 Fire spreading from production areas to stored items. A firewall (made from non-

combustible materials) must have certain characteristics: 

 Extend from a non-flammable floor all the way to a non-flammable ceiling 

 Have no unprotected openings 

 Must be able to resist the transfer of heat for an acceptable period 

 
PRINCIPLES OF FIRE EXTINCTION 
Four principles of fire extinction: 

 Cooling – most commonly used method for putting out fires. 

 Smothering – preventing more oxygen from flowing to the fire. 

 Starvation – reducing the amount of fuel that is available for combustion. 

 Preventing combustion – ensuring that the combustible substance does not reach a point 

of heat that it will cause to ignite. 
 



CLASSES OF FIRE 
Class Substances Extinguishers 
A Solid materials, such as wood and textiles Water, foam, dry powder 
 
B(i) Gases, liquids and liquefiable solids, such as acetone, Water, foam, dry powder 
 
B(ii) Liquids and liquefiable solids that are not soluble in water, such as petrol or wax, Isolate 
supply, dry powder 
 
C Electrical fires Carbon dioxide, dry chemicals 
 
D Combustible metals such as aluminium, magnesium, Specialised powders such as 
graphite, sand, soda, ash and limestone 
 
Special categories 
Extremely active oxidisers or mixtures, nitric acid, hydrogen peroxide, Wet chemicals such 
as an alkaline solution of potassium acetate 
 
HAND-HELD FIRE EXTINGUISHING APPLIANCES 
The five types of hand-held fire extinguishing appliances: 

 Water appliances 

Two types: 
o Stored pressure 

o Gas cartridge 

 Foam appliances 

Chemical foam type and stored pressure type of foam appliances. 
Best used for small liquid spillage fires 

 Carbon dioxide appliances 

Suitable for Class A and B fires, and fires that involve electrical equipment 

 Dry powder appliances 

Effective in dealing with flammable liquid fires 

 Vaporising liquid appliances 

 
Makes use of a cylinder containing a liquid under pressure. 
Used for Class A and B fires, and small fires involving burning liquids 
 
FIRE PROTECTION SYSTEMS AND THE DETECTION OF FIRE HAZARDS 
Fire protection systems operate on three principal systems: 

 Heat sensing 

 Smoke detection 

 Flame detection 

 
 
 



Fire detection systems used include: 

 Thermal expansion detectors – uses a heat-sensitive metal link that melts when it 

reaches a certain temperature, which raises an alarm. 

 Photoelectric fire sensors – detects changes in infrared energy that is caused by smoke, 

often by smoke particles that obscure the photoelectric beam. 

 Ionisation or radiation sensors – a radioactive substance that tends to ionise when 

exposed to smoke is used in these sensors. 

 Ultraviolet or infrared detectors – these sound an alarm when detecting radiation from a 

fire. 
 
REDUCING THE RISK 
Flammable liquids 
 
Fires may be prevented by the proper storage of flammable liquids by storing them: 

 In flame-resistant buildings isolated from the places where people work 

 In tanks below ground level 

 On the first floor of multi-storey buildings 

 
Eliminating or isolating ignition sources from fuels can also help reduce fire hazards. This can 
be done by: 

 Prohibiting people from smoking near any possible fuels 

 Storing fuels away from equipment, wiring or lightning that may cause electrical sparks 

 Keeping fuels away from areas where open flames are present 

 Isolating fuels from tools or equipment that may produce static or mechanical sparks. 

 Controlling heat levels to prevent the process of ignition 

 
Strategies to reduce the risk of fire 
Strategies include: 

 Clean up spills of flammable liquids immediately 

 Keep work areas free from extra materials that are flammable 

 Run electrical cords along the walls rather than on the floor 

 Turn the power off and completely de-energise equipment before doing maintenance 

 Do not use spark-prone or fiction-prone tools near materials that are combustible 

 Ensure that fire extinguishers are tested routinely 

 
Strategies to prevent office fires 
Fire prevention strategies to prevent office fires: 

 Smoking should only be allowed in specific areas that have ashtrays and furniture that is 

fire resistant 



 Electrical circuits and connections should be checked periodically 

 Worn or frayed cords should be replaced immediately 

 Extension cords and accessories should be approved by SABS. 

 There should be air space around copying machines and other office machines that can 

overheat 

 Heat-producing appliances should be located away from walls 

 Aisles, stairwells and exits should be kept clear of paper and boxes 

 
FIRE DANGERS OR THREATS TO HUMANS 
The advantages of venting heat, smoke and gases: 

 The release of heat reduces the spread of fire 

 The release of heat prevents the sprinkles outside the area of the fire from being 

activated, 
which reduces the water damage. 

 The release of heat may reduce exposure of structural members to high temperatures. 

 The release of smoke and gases makes it easier to see, which may assist in the 

evacuation of people or extinguishing the fire. 

 The release of heat and gases reduces the chance of flammable gases exploding. 

The disadvantages of the release of heat and gases: 

 Hot gases may be come concentrated at structural members close to the roof, which are 

combustible. 

 It may create a draft that can fan the fire. 

 It may endanger property outside the building. 

 It may reduce the effectiveness of sprinkler systems. 

 
SAFETY RISK MANAGEMENT AND ADMINISTRATION 
Four components: 
1. Risk identification 
Involves the recognition of potential problems. 
 
2. Risk evaluation 
Risk evaluation and assessment should be done once risks have been identified. 
The two safety risk management evaluation areas are: 
o Frequency – the likelihood of occurrence 

o Severity – degree of seriousness of the incident 
 
3. Risk control 
This is a management process designed to control the frequency and severity of losses to 
the organisation. 
Categories: 
(1) Risk avoidance – avoids or prevents the risk entirely 



(2) Risk reduction – reduce or minimise the risk 
(3) Risk transfer – the remaining risk is transferred to another party, for e.g. insurance 
(4) Risk tolerance – risk at an acceptable level can be managed 
 
4. Safety risk management and monitoring 
Safety risk management is an ongoing process directed towards the assessment, mitigation 
and monitoring of risks. 
 
PRINCINPLES OF FIRE SAFETY 
Limiting the incidence and spread of fire aims to: 

 Ensure the safety of people and minimise the loss of life and injury 

 Minimise the loss of property and the damage to property 

 Minimise the negative impact of fire on the environment 

 
RESPONSIBILITY OF FIRE SAFETY 
Best safety practice recognises the four priorities of safety: 

 Eliminate the hazard 

 Isolate the hazard 

 Train, educate and supervise employees 

 Use personal protective equipment (PPE) 

Fire safety is the responsibility of all employees 
 
DISASTER PREPARATIONS 
All employees at all levels in the organisation should receive training in fire safety. This 
should include fire drills. 
 
LIFE SAFETY, BASIC REQUIREMENTS AND MEANS OF EGRESS 
Egress the leaving a building or structure under conditions of emergency, such as a fire. 
Life safety used in connection with egress refers to the movement of people from a hazard, 
such as a 
fire, in a building in such a way that people are not physically harmed. 
Basic requirements for structures or buildings 

 Every structure occupied by people must have a means of egress 

 Every structure occupied by people must be constructed, renovated, maintained and 

operated 
in order to ensure that occupants are protected from fire, smoke and fumes 

 No lock must obstruct egress 

 Fire alarm systems must be installed and maintained in any building 

 When providing a means of egress, certain factors need to be taken into account: 

o Capability of occupants 
o Number of occupants 

o Fire protection 



 
Means of Egress 
The means of egress is the route taken from the inside a building to any other point outside 
or away from the building. 
 
Planning for egress 
The following factors must be taken into account in order to get people out of the building: 

 The capabilities of individual people 

 The capabilities of people who move as a group 

 Where people are normally located in a relation to a potential hazard 

 The longest distance that a person will have to travel to get to an exit 

 The restrictions or potential hazards that are present along the path of egress 

 The alternate route of egress available to every person in the building 

 
Useful signs during an emergency 
Useful signs during an emergency: 

 Exit signs 

 Signs indicating “Not an exit” 

 
SOUTH AFRICAN LEGAL CONSIDERATIONS 
Employers have a legal obligation to provide employees with a healthy and safe working 
environment. 
Employers have a moral obligation to ensure the safety of their employees. 
A fire strategy should include: 
(1) Prevention of fires 
Most important aspect is to prevent a fire from breaking out. 
Steps to reduce fire risk: 
o Prohibit smoking 
o Test electrical equipment regularly 
o Assign employees to check that electrical equipment is switched off every day 

o Train employees in fire safety, fire risk assessment and emergency 
 
(2) Assessment of fire risks 
Ensure that a fire risk assessment has been done and all necessary documents are in place. 
 
(3) Detection and containment of fire 
Measures to assist in detection and containment of fire: 
o Install a fire detection system 
o Ensure that SABS-approved fire extinguishers are in place 

o Install a sprinkler system 
o Ensure fire equipment is serviced regularly 
 
(4) Knowledge of evacuation plan 
Ensure that employees: 



o Know what to do in a fire 

o Know the number of the fire brigade 
o Know to evacuate the building before phoning for help 

o Keep all fire escapes and exits clear of furniture 
o Know where to assemble for a roll call to be taken 


