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Example of Risk Anarysis

(1) ISO 13849 Analysis

1. Identification of safety function to be performed by the safety related part of the control system
The only safety-related function of the control system which is employed within the FSS controller is
the emergency stop circuit. Standard FSS do not require guarding or other interlocks to control access
to the machine. The emergency stop system will mainly protect against crushing or trapping hazards.

2. Required characteristics
The required characteristics of the emergency stop system have been determined as follows.
(the reference numbers relate to the clause numbers of ISO 13849-1)

1) Relevant standards
+ 1SO13850: emergency stop function
+ 1SO14118 prevention of unexpected start-up

2) Safety related stop function
Activating the emergency stop will immediately put the machine into a safe state

3) Manual reset function
Stop condition will only be cancelled by a manual reset operation.

4) Start/Restart function
Start/restart can only be activated manually.

5) Local Control function
Selection of local control, ie hand-box is achieved automatically by the pc system which is located
outside the danger zone, selecting local control does not create a hazardous situation.

6) Muting function
No muting capability.

7) Response time
The response time will be fast enough to provide stopping of the machine motion within a suitable

distance.

8) Safety related parameters
No requirement, as the system is not programmable.

9) Fluctuations, loss & restoration of power sources

The system, being contactor-based, will be insensitive to power fluctuation, and will fail-safe if
power is lost. It will require re-setting when power is restored.
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(@) Risk Estimation and the determination of the required Performance Level [PLr]
of emergency stop circuit

This analysis is based on the methods and risk graph outlined in ISO 13849-1

PL
L
P1
= a
F1
P2
S1
P1 b
F2
1 P2 .
T P1 - c
F1 o
2 P2
- P1 d
F2
P2 o e
H
Key Risk parameters:
1 Starting point for evaluation of safety function’s 8 severity of injury
contribution to risk reduction . . .
Sl slight (normally reversible injury)
L low contribution to risk reduction 82 serious (normally wreversible mjury or death)
H high contribution to risk reduction F frequency and/or exposure to hazard
PL, required performance level Fl seldom-to-less-often and/or exposure tume 15 short

F2 frequent-to-continuous and/or exposure time 1s long

P ossibility of aveiding hazard or limiting harm

Pl possible under specific conditions

P2 scarcely possible

Risk Graph for Determining Required Performance [PLr] Level for Safety Function

The emergency stop circuit 1s the main safety related part of the control system. The
rationale for determining the required performance level PL; is as follows:

Severity of injury
S1 Slight injury
The mechanical ‘friction” drive mechanism is such that it will slip if it meets
resistance.
Frequency of exposure to the hazard
F2 Frequent exposure

Depending on how the FSS is utilised and its design, the exposure could be
frequent. If the machine is being used for part-program development or manual
inspection, and it is a large bridge or horizontal arm style where the operator can
move into the working volume, then the exposure could be frequent.

Possibility of avoiding the hazard
P1 Possible to avoid hazard

FSS accelerate and move relatively slowly so it should be possible to avoid the
hazard. The machine is normally operated by a trained operator.

Frequency of Possibility of Performance level
Severity of Injury exposure avoiding hazard PL,
S1 F2 P1
Slight Frequent to Possible b
continuous
7
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