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AS62061
Safety of Machinery: 

Functional Safety
of Safety-related E/E/PE 

Control Systems

ISO12100:1&2
Safety of Machinery:

Basic Concepts / 
General Principles

IEC61508:1-7
Functional Safety
of E/E/PE Safety 
Related Systems

AS4024
Safety of 
Machinery

ISO13849:1&2
Safety of Machinery:
Safety-related parts 
of control systems

ISO14121
Safety of Machinery:

Principles of 
Risk Assessment
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Category 3
The requirements of Category B, the use of well-tried safety principles
and the following requirements shall apply:

(a) Safety-related parts of control systems to Category 3 requirements 
shall be designed so that a single fault in any of these parts does not 
lead to loss of the safety function.
(b) Common-mode faults shall be taken into account when the 
probability of such a fault occurring is significant.
(c) Whenever reasonably practicable, the single fault shall be detected 
at or before the next demand upon the safety function.

Category 3 system behaviour allows that:
(i) when a single fault occurs, the safety function is always performed;
(ii) some but not all faults will be detected; and
(iii) accumulation of undetected faults can lead to loss of the safety 
function.



.
+/*(0 !"1� 
������B���'�����

<�
��
���
��
��

��
��
�

�� ������	

� �����
�� 
������������
�� ������������	������������	�
�� ������	������	������������	�

� !� "���
# ���$���%�
�
� &��	����'�����������
��� (���)�	�

��� �����	��'�*���	���
��� *�)����'�
�	����	
��� $�����������



Frequency of

Hazardous Event

Increasing

Frequency

Consequence of

Hazardous Event

Increasing

Consequence

Risk level:

No

Protective

Features

Required

Risk

Reduction

4

3

2

1

0

4

3

2

1

0

Safety

Integrity

Level

Safety

Integrity

Level

SAFETY INTEGRITY LEVELS

4 - Very high

3 - High

2 - Medium

1 - Low

0 - Non-safety

EQUIPMENT

UNDER CONTROL

System Software
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1 x Medically 
Treatable 

Injury (MTI)

1 x 
Compensible 
Injury (CI) or 

10 x MTI's 10 x CI's

1 x 
Permanent 

Disablement 
(PD) 1 x Fatality 10 x Fatalities

Frequent: ≥1 per year
Medium High Very High Severe Severe Severe

Possible: < 1 per year                    
(but ≥ 0.1 per year) Medium/Low Medium High Very High Severe Severe
Unlikely: < 0.1 per year                  
(but ≥ 0.01 per year) Low Medium/Low Medium High Very High Severe
Very Unlikely: < 0.01 per year                                              
(but ≥ 0.001 per year) Low Low Medium/Low Medium High Very High
Barely Credible: < 0.001 per year                                                       
(but ≥ 0.0001 per yr) Low Low Low Medium/Low Medium High
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Multiple (10) Fatalities < 0.000001 / yr
1 x Fatality < 0.00001 / yr
1 x PD < 0.0001 / yr
10 x CI's < 0.001 / yr
1 x CI or 10 x MTI's < 0.01 / yr
1 x MTI < 0.1 / yr

1 x Medically 
Treatable 

Injury (MTI)

1 x 
Compensible 
Injury (CI) or 

10 x MTI's 10 x CI's

1 x 
Permanent 

Disablement 
(PD) 1 x Fatality 10 x Fatalities

Frequent: ≥1 per year
Medium High Very High Severe Severe Severe

Possible: < 1 per year                    
(but ≥ 0.1 per year) Medium/Low Medium High Very High Severe Severe
Unlikely: < 0.1 per year                  
(but ≥ 0.01 per year ) Low Medium/Low Medium High Very High Severe
Very Unlikely: < 0.01 per year                                              
(but ≥ 0.001 per year) Low Low Medium/Low Medium High Very High
Barely Credible: < 0.001 per year                                                       
(but ≥ 0.0001 per yr) Low Low Low Medium/Low Medium High

Low Medium/Low Medium

Low Medium/Low

Low
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1 x Medically 
Treatable 

Injury (MTI)

1 x 
Compensible 
Injury (CI) or 

10 x MTI's 10 x CI's

1 x 
Permanent 

Disablement 
(PD) 1 x Fatality 10 x Fatalities

Frequent: ≥1 per year
Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Severe 
(1,000,000)

Severe 
(10,000,000)

Possible: < 1 per year                    
(but ≥ 0.1 per year)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Severe 
(1,000,000)

Unlikely: < 0.1 per year                  
(but ≥ 0.01 per year) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Very Unlikely: < 0.01 per year                                              
(but ≥ 0.001 per year) Low (0.1) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Barely Credible: < 0.001 per year                                                       
(but ≥ 0.0001 per yr) Low (0.01) Low (0.1) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Low (1)
Medium/Low 

(10) Medium (100)

Low (1)
Medium/Low 

(10)

Low (1)
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1 x Medically 

Treatable 
Injury (MTI)

1 x 
Compensible 
Injury (CI) or 

10 x MTI's 10 x CI's

1 x 
Permanent 

Disablement 
(PD) 1 x Fatality 10 x Fatalities

Frequent: ≥1 per year
Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Severe 
(1,000,000)

Severe 
(10,000,000)

Possible: < 1 per year                    
(but ≥ 0.1 per year)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Severe 
(1,000,000)

Unlikely: < 0.1 per year                  
(but ≥ 0.01 per year) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Severe 
(100,000)

Very Unlikely: < 0.01 per year                                              
(but ≥ 0.001 per year) Low (0.1) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Very High 
(10,000)

Barely Credible: < 0.001 per year                                                       
(but ≥ 0.0001 per yr) Low (0.01) Low (0.1) Low (1)

Medium/Low 
(10) Medium (100) High (1,000)

Low (1)
Medium/Low 

(10) Medium (100)

Low (1)
Medium/Low 

(10)

Low (1)
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Initiating Event 

Layer 1 
Hydraulic 
Overpressure 
Machine Trip 
Operates 
 

Layer 2 
Pressure 
Relief Valve / 
Plug 
Activates 

Layer 3 
Persons Not 
Present in the 
Hazardous 
Area 

Layer 4 
Persons in 
Hazardous 
Zone Avoid 
Hazardous 
Energy 
Release 

Fatality 
Frequency 

     0.00001 / yr 

    Probability of 
Failure = 100% 

Total RRF = 
10,000 

   Probability of 
Failure = 10% RRF = 1  

  Probability of 
Failure = 10% RRF = 10   

Hydraulic 
Overpressure 

Probability of 
Failure = 1% RRF = 10    

Hazard Frequency =  
0.1 / year 

RRF = 100   
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