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3.7 Machine Guarding Interlocks for Plant 
with Run-down Time

Some plant involves significant run-down time. 
Interlocked gate guarding is therefore not ideal 
for a number of reasons:

once the interlock is broken by the gate 
being opened, the machine power is cut 
but the machine will keep moving, and thus 
remain hazardous, and

a machine can be fitted with a brake 
to overcome this problem, however the 
braking system causes a sudden stop of 
the machine which may be mid-cycle. The 
sudden braking of a machine can increase 
maintenance costs and the mid-cycle 
stop can involve delays in restarting the 
equipment.

The interlock ‘logic’ shown over page is reversed 
so that the gate interlock will not open while 

>

>

the machine contains live energy, or is ‘running 
down’ or idling. To access the guarded area it is 
therefore necessary to stop the machine which 
will continue until a cycle is complete, remove 
the power, then allow the machine to run down 
before the gate interlock is released. Once the 
machine has stopped the area is then safe to 
access. The machine cannot be re-started until 
the gate is closed and locked. 

The intended operation is such that the system 
is tamper-proof. Signage at the gate points 
should nevertheless indicate that access can 
not be gained until the machine is stopped via 
the normal control. Hazardous access to plant, 
which may contain moving parts even though 
power is shut off, is prevented. Access mid-cycle 
is prevented and therefore avoids costly delays in 
restarting the equipment.

This solution would be implemented by an engineer.

Those that benefit from this solution include production workers, maintenance workers, cleaners, 
electricians and fitters.
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Bottle filling machine with large momentum and run-
down time – note perimeter guard is in close proximity 
to the machine to prevent whole body access within 
the hazardous space.  
Photo: J.Culvenor, thanks to Fosters/CUB

This guarding on the gate consists of a uniquely 
coded captive key and interlock system which 
cannot be defeated using pens or screw-drivers. 
Photo: J.Culvenor, thanks to Fosters/CUB

Physical guarding preventing access by even the 
tallest person, yet provides visual access to the plant.  
Photo: J.Culvenor, thanks to Fosters/CUB
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3.8 Load Balancing Equipment

Handling of heavy plant, such as the filling hose (shown below), involves manual handling hazards. The 
hose is heavy and awkward to manipulate.

Load balancers can be incorporated to support the weight of the hose. 

Easy handling of a heavy hose with load 
balancing.  
Photo: J.Culvenor, thanks to Fosters/CUB

Load balancing for a heavy liquid receiving hose 
Photo: J.Culvenor, thanks to Fosters/CUB

The decision makers and persons who would be responsible for implementing this change include 
engineers and builders.

Those that benefit would include delivery workers and those operating the hoses. The load balancers do 
not change the operation of the hose, therefore no operational instructions are required.
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3.9 Breathing Apparatus Fitting System for Fire Fighting

The fitting of breathing apparatus can be an awkward and hazardous procedure. For fire-fighters, the 
task must be carried out under time pressure and potentially difficult environmental conditions. A system 
for fitting the breathing apparatus to the fire-fighter was developed using an extension arm to reduce 
awkward lifting along with new designs for the fire fighting vehicles. 

Those that benefit from this system are the fire-fighters as it reduces awkward manual handling of the 
heavy breathing apparatus. Since the system is not self-evident, instruction and training on its use 
would be necessary. Instructions would be best placed inside the cover of the breathing apparatus 
hatch for quick reference in an emergency situation.

The persons with control over the decision to implement this system would be the relevant fire service, 
with the system being implemented by the plant designer and manufacturer.

Breathing apparatus is stored in a side 
compartment. The breathing apparatus is fixed 
to an arm that can be extended out of the 
compartment.  
Photo: R. Luke, thanks to SEM Fire & Rescue

The person ‘backs up’ to the breathing 
apparatus. The fitment is made without the 
awkward lifting that previously occurred. 
Photo: R. Luke, thanks to SEM Fire & Rescue
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APPENDIX A - DEFINITIONS FOR THE PURPOSES OF THIS GUIDE

Design the conceptual process used to bring together innovation, aesthetics 
and functionality to plan and create an artefact, a product, a process or 
a system to meet an artistic or industrial requirement of an individual or 
group. It includes research and development, conceptual design, general 
design, drawings, plans, systems, quantities, method of construction or 
manufacture, detailed cost and risk analysis (including analysis of OHS 
risks), feasibility, detailed design, technical specification, and redesign.

Ergonomics the scientific discipline concerned with the understanding of the 
interactions among humans and other elements of a system, and the 
profession that applies theory, principles, data and methods to design in 
order to optimise human well-being and overall system performance. 

Hazard any thing (including an intrinsic property of a thing) or situation with the 
potential to cause harm to people.

Lifecycle all phases in the life of a product. Specific phases depend on the 
type of product but may include design, development, manufacture, 
construction, assembly, import, supply, distribution, sale, hire, lease, 
storage, transport, installation, erection, commissioning, use or operation, 
consumption, maintenance, servicing, cleaning, adjustment, inspection, 
repair, modification, refurbishment, renovation, recycling, resale, 
decommissioning, dismantling, demolition, discontinuance, disposal.

Person with control a person who, by virtue of their position or role in the design process, can 
make decisions that may influence the design outcomes.

Product the item to be designed, which might be a built environment, plant or 
equipment, chemical, work system or process or any other physical 
attribute or system associated with either the work place or the interface 
with people.

Residual risk the risk that remains after the application of controls, barriers and other 
risk reducing methods or techniques. 

Risk the likelihood of a hazard causing harm to a person. 

Risk assessment the process of analysing the probability and consequences of injury, 
illness or damage arising from exposure to identified hazards. 

Safe Design the integration of hazard identification and risk assessment methods 
early in the design process to eliminate or minimise the risks of injury 
throughout the life of the product being designed.

Supply includes retail sale, wholesale, exchange, second hand sale, auction, 
lease, hire, hire-purchase and distribution, and includes any form of 
resupply. 

Users A user can be any person who interacts with the product throughout the 
lifecycle of the product. 
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APPENDIX B - LEGISLATIVE PROVISIONS RELATING TO DESIGNERS’ DUTY OF CARE 

Australian Capital Territory

Occupational Health and Safety Act 1989 
Section 42 – Duties of manufacturers in relation to plant and substances

Commonwealth

Occupational Health and Safety (Commonwealth Employment) Act 1991 
Section 18 – Duties of manufacturers in relation to plant and substances

New South Wales

Occupational Health and Safety Act 2000 
Section 11 – Duties of designers, manufacturers and suppliers of plant and substances for use at work

Northern Territory

Work Health Act 2005 
Section 30B – Duties of manufacturers, &c.

Queensland

Workplace Health and Safety Act 1995 
Section 23 – Obligations for workplace health and safety 
Section 32 – Obligations of designers of plant 
Section 34B – Obligations of designers of structures used as workplaces

South Australia

Occupational Health, Safety and Welfare Act 1986 
Section 23A – Duties of designers and owners of building 
Section 24 – Duties of manufacturers etc

Tasmania

Workplace Health and Safety Act 1995 
Section 14 – Duties of designers, manufacturers, importers, suppliers and installers

Victoria

Occupational Health and Safety Act 2004 
Section 27 – Duties of designers of plant 
Section 28 – Duties of designers of buildings or structures

Western Australia

Occupational Safety and Health Act 1984 
Section 23 – Duties of manufacturers, etc.
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APPENDIX C - SAFE DESIGN RESOURCES

ASCC

The role of design issues in work-related injuries in Australia 1997-2002 <http://www.ascc.gov.au/
SafeDesign/Information_sources/SafeDesignWorkInjuries.pdf>

Design Issues in Work-Related Serious Injuries <http://www.ascc.gov.au/PDF/Standards/
10605DesignIssues_fa.pdf>

Safe Design for Engineering Students (not available on the internet - contact the Office of the ASCC by 
email on safedesign@dewr.gov.au for further information)

OHS Authorities:

NSW

Code of Practice: Safety Aspects in the Design of Bulk Solids Containers including Silos, Field Bins 
and Chaser bins, 2005 <http://www.workcover.nsw.gov.au/NR/rdonlyres/756EBFFA-CC2B-4605-
9DA2-915AA59482F0/0/code_safety_aspects_design_bulk_solids_containers_4734.pdf>

Health and Safety Guidelines for Hairdressers <http://www.workcover.nsw.gov.au/safebusiness/
Publications/guide_hs_hairdressers_123_1.pdf>

CHAIR (Construction Hazard Assessment Implication Review) Safety in Design Tool  
<http://www.workcover.nsw.gov.au/publications/OHS/SafetyGuides/chairsafetyindesigntool.htm>

QLD

Code of Practice: Safe Design and Operation of Tractors, 2005 <http://www.dir.qld.gov.au/workplace/
law/codes/tractors/>

VIC

Designing Safer Buildings and Structures <http://www.workcover.vic.gov.au/dir090/vwa/publica.nsf/
Site+Search/2F2442883CD15F7CCA2570DD001F5502>

Designing Workplaces for Safer Handling of Patients and Residents <http://www.workcover.vic.gov.
au/dir090/vwa/publica.nsf/docsbyUNID/9C015A405548624ECA256FD30008931C?Open>

Safety by Design – Eliminating Manual Handling Injuries in Road Transport <http://www.workcover.vic.
gov.au/dir090/vwa/publica.nsf/docsbyUNID/CC798B9513282F07CA256FD30008930D?Open>

WA

Checkout workstations in retail – safe design and work practices <http://www.safetyline.wa.gov.au/
pagebin/guidwswa0085.htm> 

A guide for designers, manufacturers, importers, suppliers and installers of plant <http://www1.
safetyline.wa.gov.au/pagebin/pg000576.pdf> 
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Other Resources:

Australian Building Codes Board

Responsible for building regulatory matters and development of the Building Code of Australia (BCA) 
abcb.gov.au 

Standards Australia

Multiple standards relating to design – see specific subject matter (ie Safeguarding machinery) 
standards.com.au 

RegNet

National Research Centre for OHS Regulation; some funding by DEWR, located within ANU. 
ohs.anu.edu.au 

Health and Safety Executive, UK (HSE)

The Health and Safety Commission is responsible for health and safety regulation in Great Britain. 
The Health and Safety Executive and local government are the enforcing authorities who work in 
support of the Commission 
hse.gov.uk 

Safety in Design

benchmarked standards for knowledge and competence for designers

industry guidance on design for the built environment 
safetyindesign.org

Practice Notes prepared by industry associations:

Building Design Professions (BDP)  
bdp.asn.au

Royal Australian Institute of Architects (RAIA) 
architecture.com.au

Publications:

Morris W, Wilson J, Koukoulaki T. Developing a participatory approach to the design of work 
equipment. Belgium. TUTB, 2004

Health and Safety Executive. A guide to managing health and safety in construction. UK: HSE, 1995

Christensen W, Manuele F, eds. Safety Through Design. USA. National Safety Council,1999
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ascc.gov.au




