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BASIC PRINCIPLES



Work Equipment

Varies from simple to complex

Even simple equipment may be a risk!

Simple but hazardous equipment in the workplace?

However simple or complex

Safe ways and unsafe ways to use

Safe way – known as  ‘Safe System of Work’

Always use equipment in the safe manner

Examples of unsafe ways of using equipment?

Employer to ensure competence before authorising first 

using



Employer’s responsibilities
All work equipment

• Select workplace precautions

• Train users in workplace precautions

• Devise and maintain Safe System of Work

Additional requirements for machinery

• Identify need for guards, emergency stops,  etc.

• Select, fit and maintain guards

• Check guards are used properly

What’s a machine?

…Equipment consisting of an interconnected 

system of  components used to apply or modify 

force in order to perform useful work. Usually (but 

not always) power driven.



MACHINERY HAZARDS



Moving machinery hazards

Need to protect personnel from following 

hazards:

Traps

Impact

Contact

Entanglement

Cutting/shearing

Stabbing/puncture

Ejection



Bench Grinder



Pillar drill



Circular saw – small one



Circular saw – big one!



Trapping hazard - ‘In running nips’



Access to moving parts...
...not always obvious!



Trapping points–
unexpected movements



GUARDING AND 

SAFETY DEVICES



Types of Guards
Fixed –
• fully enclosing

• difficult to remove

• not suitable where access is required

Interlocking –
• simple interlocks

• guard locking 

• trapped key system

• can be overridden!

Adjustable -
• manually adjustable

• relies on operative adjusting correctly

• may be removable!

Automatic -
• mechanically activated by machine

• effective, but limited in application

• movement of guard may cause hazard!



Good example of fixed and interlocked guarding



Adjustable drill chuck guards



Automatic guard fitted to power press



Machinery Guards - Possible Issues

All guards have weaknesses!

Operators must not attempt to defeat guards

Bad practice and illegal!

Who is responsible if operator is injured through 

defeating guard?

If guards make work difficult, then not effective, 

and temptation to defeat

• Do not allow anyone to defeat the guard!



Access to enclosure...
...Good or bad?



Trip Devices etc. 

Where effective  guarding not possible

Typically telescopic probe on drill, light guard on press 

or  loading access opening etc.

Must

• Stop machine in sufficient time and in safe position

• Be checked regularly

Trip bars, wires etc. are similar devices

Two handed controls sometimes used

• Must meet certain criteria to prevent misuse



Trip guard on radial arm drill



PE ‘Light Guard’ on hydraulic punching machine



‘Trip wire’ emergency stop along overhead conveyor



Two handed control systems



Key Activities for Machinery

• Prepare and implement effective safe system of 

work

• Make sure users are competent

• Safe system of work to be followed at all times

Find out about emergency stop, is one fitted?

If so, does it work effectively?

Find out if machine should have guard

If machine does have a guard, ensure users:

• Never operate machine without guard

• Never try to defeat the guard

• Now look at legislation…



LEGISLATION AND 

CONFORMITY



HEALTH AND SAFETY AT 
WORK ACT 1974 (HSW)

SECTION 6 HSW

MACHINERY DIRECTIVE

SUPPLY OF MACHINERY 
(SAFETY) REGULATIONS 

2008

NEW MACHINERY

(or first used in EEA)

INCLUDES RECONDITIONED 
EQUIPMENT

SECTION 2 HSW

USE OF EQUIPMENT BY 
WORKERS AT WORK 

DIRECTIVE

PROVISION AND USE OF 
WORK EQUIPMENT 
REGULATIONS 1998

ALL MACHINERY USED AT 
WORK

Legislation Summary



Legislation

Main legislation is

• Supply of Machinery (Safety) Regulations 2008

• Provision and Use of Work Equipment (PUWER) 

1998

Work equipment is defined in regulations. 

Requirements imposed on designers, manufacturers, 

importers, suppliers, installers as well as employers

Typical  examples of ‘work equipment’? 

But there are exceptions – what is not work 

equipment?

Livestock, substances not defined as ‘equipment’

Equipment provided solely for use by public



Supply of Machinery (Safety) Regulations –
main requirements imposed on ‘supplier’

• Applies to new/reconditioned equipment, or that first supplied in EEA

• Requirement to design hazards out, rather than control measures in 

where possible

• All equipment to be of sufficient strength, stability and to ‘fail safe’

• Declaration of conformance to relevant regulations and directives and 

‘CE’ mark required (UKCA Mark compulsory from 1 January 2022 for UK)

• Evidence of conformity (Technical File) to be available to relevant 

UK/EEA/ Swiss Surveillance Authority

• Machinery supplied in UK must meet all relevant essential health and 

safety requirements (EHSRs). These are listed in detail in schedule 2 of 

the Regulations / Annex 1 of Machinery Directive

• Suitable information, instructions for safe installation, commissioning, 

operation, maintenance, decommissioning and disposal to be provided in 

the language of the end user



Supply of Machinery (Safety) Regulations –
some examples of machinery not covered

• Safety components intended to be used as spare parts to replace identical 

components, supplied by the manufacturer of the original equipment

• Machinery for medical use 

• Manually powered only (unless for lifting/lowering loads)

• Special equipment for use in fairgrounds and/or amusement parks 

• Steam boilers, tanks and pressure vessels

• Machinery specially designed or put into service for nuclear purposes which, in 

the event of failure, may result in an emission of radioactivity

• Radioactive sources forming part of a machine

• Weapons, including firearms

• Storage tanks and pipelines for petrol, diesel fuel, flammable liquids and 

dangerous substances

• Passenger transport vehicles and their trailers (air, road, rail or water). However, 

vehicles used in the mineral extraction/waste industries are not excluded

• Sea-going vessels and mobile offshore units, together with equipment on board 

such vessels or units 

• Cableways, including funicular railways, for the public or private transportation of 

people



Declaration of Conformity
issued for complete machinery
A Declaration of Conformity must: 

• state the name and address of the manufacturer and, where appropriate, 

the name and address of their authorised representative;

• contain a description of the machinery, its make, type and serial number 

(if any); 

• indicate all relevant legislation with which the machinery complies; 

• state details of any notified body that has been involved; 

• specify which standards have been used in the manufacture (if any); 

• state the place and date of the Declaration; and be signed by a person 

with authority to do so. 

For machinery supplied in the UK, the Declaration must be in English or 

accompanied by a translation into English. 



Declaration of Incorporation
issued by manufacturers where machinery is partially completed

Declaration of Incorporation may only be issued by manufacturers where 

machinery is partly completed as defined by the Supply of Machinery 

(Safety) Regulations/Machinery Directive. 

e.g. a drive system or an assembly which is almost machinery but cannot in 

itself perform a specific application – and is only intended to be incorporated 

or assembled with other equipment to form machinery – would therefore 

require a Declaration of Incorporation.

Contents similar to Declaration of Conformity, however,

Must state that the machinery should not be used until the machinery, 

equipment or assembly into which it will be added has been declared to 

conform fully with legal requirements. 

In practice, this means that such partly completed machinery should not be 

used until the final, completed product has been manufactured – with all 

relevant essential health and safety requirements met

Declaration of Conformity for the full assembly should be issued by the final 

installer or assembler.



Classification of Harmonised European Standards (CEN’s)
a route to compliance…

Three main classifications of standards relating to 

machinery:

• Type A standards – General requirements applying 

to all types of machines

• Type B standards – of which there are two sub 

groups:

• B1 – relating to safety and ergonomic aspects

• B2 – relating to safety components and devices

• Type C standards – Apply to specific types or groups 

of machines



PUWER –
Main requirements imposed on employer

Detailed, and technical guidance on machinery

Following are key requirements of regulations:

• Work equipment must be suitable (reg 4)

• Certification and suitable information and instructions 

required (reg 10)

• Work equipment must be inspected and maintained

• Inspection and maintenance records required?

• Users must be given information, etc

• Training and authorisation records required

• Machinery must be guarded if ‘practicable’

• Must be adequate start / stop controls

Let’s look at some of the main regulations concerning the 

above…



Maintenance requirements (regulation 5)

Equipment must be maintained in efficient state, efficient working order and good 

repair. 

Suggested schedule includes:

Pre use, weekly, or monthly inspections

• By users

• By supervisors

• Fault reporting and prioritisation system required

Regular testing of safety devices by ‘Competent Person’

• Guarding/protective devices

• Interlocks

• Emergency stops

Maintenance schedule

• Breakdown/running repairs/replacement 

• Opportunistic

• Planned preventative maintenance

• Planned shutdowns

Documented inspection and maintenance schedule and records recommended, but 

not a legal requirement, however, if kept, must be up to date



Inspection requirements (regulation 6)

Where the safety of the equipment depends on installation conditions, it 

must be inspected:

• After initial installation and before being put into service for first time

• After re assembly at new location

Where exposure conditions may cause deterioration liable to result in a 

dangerous situation:

• At suitable intervals

• Occurrence of exceptional circumstances liable to jeopardise health and 

safety

• Prior to leaving undertaking

To ensure that health and safety conditions are maintained and deterioration 

can be detected and remedied in good time.

Inspections must be carried out by suitably competent person and recorded 

(note these inspections are additional to pre use checks and ‘normal’ 

maintenance activities)



Additional inspection requirements for power presses
…what’s a ‘power press’?

Regulation 32

• If fitted with fixed guard – thorough examination every 12 months

• If fitted with any other type of guard - thorough examination every 6 months

• After exceptional circumstances likely to jeopardise safety of press, guards or protection 

devices

• After any defect is remedied, before press is used again

Regulation 33

• Guards and protection devices inspected before the 4th hour of any work period

• By competent person appointed in writing by employer

• Signed certification to be kept stating every guard and protection device in correct position 

and effective for purpose

Regulation 34

• Report for all thorough examinations to be provided to employer within 14 days

• If thorough examination identifies defect in press, guard or protection device, employer  to 

be notified immediately

• Enforcing authority to be notified in writing as soon as practicable

Regulation 35

• Certification to be displayed on press until next inspection

• Record kept for 6 months after it was signed



Specific risks (regulation 7)

Where use of the equipment is likely to involve a 

specific risk to health and safety, employer to ensure 

that:

• Use of the equipment is restricted to those persons 

specifically authorised to do so, and

• Repairs, maintenance, servicing is restricted to 

specifically designated persons.

Employer to ensure that all such persons have 

received adequate instructions and training relevant to 

the operations for which they have been authorised or 

designated (regs 8&9).



Dangerous parts of machinery (regulation 11)

Employer shall ensure that effective measures are taken to 

either:

• Prevent access to dangerous parts, or

• Stop movement of dangerous parts before any part of person 

enters ‘danger zone’

Measures required shall consist of:

• Fixed guarding, where and to the extent that it is practicable, 

where it is not, then

• Other guards or protection devices where and to the extent 

that it is practicable, where it is not,

• Provision of jigs, push sticks, or similar protection appliances 

used in conjunction with machine, where practicable, but 

where it is not, then

• Appropriate information, instruction, training and supervision



Protection against ‘specified hazards’ (regulation 12)

Prevent exposure, or where not reasonably practicable control 

exposure to hazards arising from:

• Articles/substances falling or ejected from work equipment

• Rupture or disintegration of parts of work equipment

• Equipment overheating/catching fire

• Unintended discharge of gas, vapour, liquid, dust, produced 

or stored in equipment

• Unintended or premature explosion of equipment or anything 

produced by it

Control measures where reasonably practicable to be other 

than provision of personal protective equipment, or information, 

instruction, training and supervision.



Emergency stops (regulation 16)

• Not an alternative to guarding

• To be used in emergency only, not for routine stops

• Must be clear and unambiguous (red 

‘mushroom’/yellow background)

• Easily accessible (consider ergonomic issues)

• Should lock in on operation

• Equipment should not restart without resetting

• Trip wires must be bi-directional

• Must override all other control functions

• Must stop machine in a safe position (or in some 

cases within a set time)



Ensure that :-

• Work equipment is constructed or adapted so that so far 

is reasonably practicable maintenance operations can be 

carried out with the equipment shut down 

- or in other cases where this is not reasonably practicable

• Maintenance can be carried out without exposing persons 

carrying out the work to risk

• Appropriate measures can be taken for the protection of 

any person carrying out work maintenance activities 

which involve risk

Maintenance activities (regulation 22)



Other requirements

• Suitable controls and control systems (regs 14,15,17,18)

• Isolation from all sources of energy (reg 19)

• Stability of equipment (reg 20)

• Adequate lighting (reg 21)

• Appropriate markings and signage (reg 23)

• Adequate warnings and warning devices (reg 24)

• Mobile, self propelled, remote controlled equipment 

(regs 25-29)

• Protection of drive shafts from seizure (reg 30)



Machinery assessment process (the ‘PUWER assessment’)
Still recommended, despite Declaration of Conformity!

Some factors to consider:

• Routine and non routine operating modes/tasks

• Installation, setting/adjustment, cleaning, maintenance, repair 

decommissioning

• Accessibility for operation, cleaning, maintenance etc.

• Ergonomic requirements (routine/non routine and emergency)

• Any unprotected hazards?

• Security of guarding/protection devices

• Potential to ‘fail to danger’

• Fault detection

• Inspection and maintenance requirements

• Existing control measures

• Other potential hazards



LIFTING EQUIPMENT



Lifting Equipment –
– Lifting Operations/Lifting Equipment Regulations (LOLER) 1998

a brief summary

Defined as any equipment for lifting/lowering load and accessories 
for attaching or supporting it. PUWER requirements still apply! 

Additional requirements:

Equipment to be marked with Safe Working Load (SWL)

Indicator for SWL Limit where appropriate

Proof load test certificate before item brought into service

Statutory inspections to be carried out - annual for equipment - 6 
monthly for accessories or equipment for lifting persons

Records to be retained

Detailed lift plan required

Operators to be competent

All lifts to be adequately controlled



CONCLUSIONS



In conclusion

Although legal requirements and standards 

may change, good practices do not!  Therefore:

• Buy carefully

• Assess and control risks

• Inspect and maintain

• Inform, instruct, train and authorise

• Keep up to date documented records

• Keep an eye on things!



Thank you

Any Questions?


