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VWA Alert DestemmersOctober 2002October 2002
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Extract from VWA Alert - Destemmers and Crushers
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Recommended measures refer to AS 4024.1, 
but what is it?
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Purpose: Awareness of Machine Safety Obligations

n Overview of Victorian Legislation & Codes
n Obligations – 90% Non compliance???

n Intro to Machine Safeguarding standard AS 4024.1
n Interlock Requirements under AS 4024.1

n Examples
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Objectives

n Awareness of regulations and obligations

n Awareness of the technologies available 

Don’t create dangerous machinery!
Don’t cause injuries!
Stay out of court!
Stay out of jail!
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“ Occupational Health and Safety 
Regulations 2007”
(What result you need to achieve)

“ Code of Practice for  Plant”

Codes of Practice (To be updated 2008/ 2009)
(Practical guidance/ interpretation for application
of the “Act” but not mandatory)

Occupational Health and Safety Act 2004

AS 4024.1  2006  “ Safety of Machinery”
(An acceptable way to achieve it

ie Accepted Practice)

Hierarchy of Regulations/ Codes

Occupational Health and Safety
(Plant) Regulations1995

Occupational Health and Safety
(Plant) Regulations1995

Aust
Standards
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Obligations (Plant Regulations)

n Designers:
> Identify and Control Risks as far as

practicable

n Manufacturers (of machines):
> Identify and control risks if not done by the 

Designer

n Importers and Suppliers:
> Confirm all risks controlled by manufacturer 

or apply Risk Controls

n Employers (end users):
> Ensure all risks are identified and controlled 

as far as practicable
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2004 clarification: “Reasonably Practicable”

n ‘Practicable’ qualifies obligations under existing Act
n Introduces ‘so far as is reasonably practicable’ to 

clarify this concept
>Reflecting how the current Act has been interpreted and operated

n Must do what a reasonable person would do
>To eliminate risks or, if not reasonably practicable to do so then
>Reduce so far as is reasonably practicable

n No change to the law

Vic Workcover Authority (Jan 2005):
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Practicable:

> Refer Code of Practice Part 5 (P 4)

n “ ’Practicable’ means practicable having regard to-
> The severity of the hazards or risks in question
> The state of knowledge about that hazard or risk and ways 

of removing or mitigating that hazard or risk

> The availability and suitability of ways to remove or 
mitigate the hazard or risk; and

> The cost of removing or mitigating that hazard or risk.

n >>> Needs careful consideration and judgement to 
identify an appropriate solution.
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Purchasers of Machines Beware!

n End users need to be aware of Supplier’s legal 
obligation to provide safe “plant”.

n Ensure adequate Hazard and Risk Analysis has been 
performed and documented before acceptance of a 
new machine.  (Must be handed to End User)

n If this does not occur, then the end user is left footing 
the bill for upgrade when problems are later 
identified.  
(Unfortunately sometimes prompted by an incident or 
near miss.)
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Control of Risk?

n For guidelines refer:

> Code of Practice for Plant

> AS 4024.1 – Safety of Machinery
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Compliance Codes

n Follow Code of Practice and AS4024.1 
= Deemed to comply

“150. Effect of compliance codes

A failure to comply with a compliance code does
not give rise to any civil or criminal liability.

Note: A person who complies with a compliance code may,
however, be taken to have complied with this Act

(see section 152).”

OH&S Act 2004
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Code of Practice 

n Type of Guards (Clause 13.5):

> “Permanently fixed barrier if no access required to the area

> An Interlocked physical barrier if access is reqd for 
operation, maintenance or cleaning.”

(Since it is “reasonably foreseeable” that a guard may not be 
replaced.)
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Reasonably Foreseeable?
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Industry Compliance? 

n ICT estimates 90% of Australian Plant to be non compliant with 
Guarding and Interlocking after more than 10 years from intro of
regs!

(Perhaps 30% with serious safety issues)

…. How so?? 

n Factors:
> Lack of education/ knowledge as to requirements
> Complex requirements > Lack of understanding
> Lack of information (design precedents for implementation of 

Safety Related Control Systems)

> Lack of available technology to simplify the implementation 
(or to make implementation practical)
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Changes in recent years??

n Focus on these issues in Europe
n Technology from Europe
n Educational materials by European manufacturers
n Education initiatives in Aust
n Increased focus in Australia on safety in the 

workplace
n Growth of knowledge and expectations in Australia

n General acceptance that past guarding practices are 
not necessarily adequate in today’s society, and that 
the achievement of higher standards is practicable
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Effective Guarding now practicable
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AS 4024.1  2006 - Safety of Machinery

> 400 pages in 25 parts.  

n Main Sections:
> General Principles

> Risk Assessment

> Ergonomic Principles

> Design of Safety Related Parts of Control Systems

> Design of Controls Interlocks and Guarding
> Human Body Measurements

> Safety Distances and Gaps

> Displays, Controls, Actuators and Signals
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Code of Practice and AS 4024.1 describe a 
Risk Control process 

Identify Hazards

Assess Risks

Eliminate Risks where possible

Apply Risk Controls

Confirm All Risks Adequately Addressed

Address Residual Risks

AS 4024.1 Etc

Understand the operation!
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AS 4024.1 basic steps for safety interlock:
n 1.  Identify the Risks (Risk Assessment)

n 2.  Select appropriate forms of guarding for each risk

n 3. For each “Interlock”, decide the 
level of Integrity (Category) required

n 4.  Implement “Safety Interlocks” for the levels of integrity 
according to the requirements of  AS 4024.1

n Different levels of risk require different standards of 
interlocks.

AS 4024.1 gives guidance on what is appropriate 
standard for each.

24
© Industrial Control Technology Pty Ltd, 2006

Terminology

n If a control system is a key element in control of risk 
of personal injury -
Then this is a Safety Related Control System (SRCS).

n Safety Related Control System (SRCS) 
= “Interlock” in AS 4024.1

n SRCS are subject to specific performance requirements
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Categories of SRCS (as per AS 4024.1)

n Cat 1  Single system, no checking
n Cat 2  Single system, checked at suitable

intervals
n Cat 3  Dual system, remains safe with one fault, 

detect faults wherever possible
n Cat 4  Dual system, detect faults or safe with 

multiple faults

n Approx 10 x increase in integrity for each level

n Aim: SRCS Category appropriate to the level 
of Risk

Increasing 

Integrity
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Summary of reqts
for Categories

(As per 
AS 4024.1)
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Summary of reqts for Categories  (As per AS 4024.1)
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Example: Grape 
Destemmer/ Crusher

n Regular access 
required for cleaning, 
inspection and 
removal of “foreign 
bodies”.

n Employer must 
ensure safe access 
at all times
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Why not use main isolator switch?

n Relies on operator knowing and following correct 
procedure.  ie. relies on “Administrative Controls”

n Admin. Controls are least preferred of the Risk 
Control options and thus not acceptable unless other 
measures are not “practicable”

n >> If regular access then –
Interlock is required

(ie Engineering controls)

Off

On

Typical main isolator
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How to implement?

n Why not magnetic proximity with relay in series
with motor stop/ start circuit?
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What went wrong?

Vic Workcover Alert on Dough Mixers
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Extract from Vic Workcover Guidance re Food Mixers
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Basics for Interlock Implementation:

n Integrity must be according to AS 4024.1 
requirements

Evaluator
Position
Sensing
Switches

Power 
Interlock

Motor

(Source
of Hazard)
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Selection of Category of Safety Related Controls (AS 4024.1)

S = Severity 
of injury

F = Frequency
of exposure

P = Possibility
of avoiding

Example: Destemmer/ Crusher Guard:
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Category 3 requirements (from AS 4024.1)

n Category 3
> Good design and well tried safety principles plus:

n Design such that:
> a single fault does not lead to loss of safety functions 

and
> Wherever reasonably practicable the single fault is 

detected

> When the single fault occurs the safety function is always 
performed.

> Some but not all faults will be detected

> Accumulation of undetected faults can lead to loss of the 
safety function
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Simple Interlock to Cat 3

n Cat 3 Requirements:
> No loss of safety on single fault

> Detect faults in safety system

Safety
Evaluator

C1

C2

C1 C2
Reset

Machine Guard

Safety switches

nn Interlock:Interlock:
>> Dual series contacts. Dual channel (two contactors)**Dual series contacts. Dual channel (two contactors)**

nn Sensing:Sensing:
>> Dual channel, one or two switches (Dual channel, one or two switches (““positive operationpositive operation””))

Resistant to defeatResistant to defeat

nn Checks:Checks:
>> Simultaneous operation of switches, short circuit to supply or Simultaneous operation of switches, short circuit to supply or gndgnd
>> Contactor NC feedbacks checked at resetContactor NC feedbacks checked at reset
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Reasonably forseeable
that Interlock switch 

could stick in the closed 
position or could be 

intentionally defeated
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Resistant to Defeat: Coded actuator
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Existing Plant

“ I have existing Plant, non compliant, 
but I haven’ t done any modifications

so I guess I don’ t have to bring it up to 
current standards of Machine Guarding?”

Wrong!
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Existing Plant?

n Requirements apply to all plant  
(even if no changes made)

n Obliged to conduct a Risk Assessment 
and act to control any Risks (or at least 
prioritise for future attention as soon as 
practicable)
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Help from OH&S Dept?

n Existing OH&S in many organisations typically addresses
Slips, trips and falls
Ergonomic considerations
Chemical, heat, noise exposure
Mechanical guarding
Etc.

n But typically not the specialised requirements for
Implementation of Safety Related Control Systems

Full Scope of OH&S Obligations

Scope of existing OH&S
Scope of AS 4024
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Summary - Machine Safeguarding

n OH&S Legislation > obligation to control risks as far 
as practicable

n Interlocking is a form of guarding (risk control)
n Interlock required where routine access for operation 

or cleaning etc.
n AS 4024.1 provides guidance on implementation of 

safety related control systems.
n Different risk levels require different Categories of 

solution
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Discussion

n Category selection examples
n Isolation versus Interlock
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Case Study – Category Assessment

n Filling Machine
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Category Selection
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Other Discussion:

“Interlock” Versus “Power Isolation”?
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Concept: Interlock:

n Interlock: the connection between a guard and a 
control or power medium

n Prevents operation until safe

> Eg. Open a guard to expose a hazard, Interlock ensures 
hazards are eliminated until guard is closed and system is 
reset.

n Interlock is a control isolation and is suitable for 
operational access protection .

n It is not intended for plant maintenance.
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Concept: Power Isolation:

n Power Isolation
> Eg by locking off main electrical isolator

> Isolating compressed air

> Isolating any other sources of energy

> etc

n Normal and appropriate for maintenance access


