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Functional safety

* Part of the overall safety relating to the EUC and the EUC control system that depends on the correct functioning
of the E/E/PE safety-related systems and other risk reduction measures

E/E/PE safety-
related system

Emergency shut

down system

Temperature Temperature Temperature
Controller Transmitter Transmitter

h

Boiler heater power

Process outlet

B EUC Controller
[ safety function

TGl  Eauipment under

Process inlet
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_
7| sQHo|Eh?
Safety (CH) Risk (2|23) Harm ($I5H)
* Freedom from unacceptable risk « Combination of the probability of * Physical injury or damage to the health
occurrence of harm and the severity of people or damage to property or the
of that harm environment

> EUC & EUC
control system &
alarm system

Target Tolerable Risk

Other risk
reduction measures

B £/5/PE safety
[ related system

W Risk
| Y | QY
Risk reduction achieved For design, need to know the required risk
by other risk reduction reduction that the E/E/PE safety-related
measures system has to achieve
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Harmful event

*Occurrence in which a hazardous situation or hazardous event results in harm

Hazardous situation

*Circumstance in which people, property or the environment are exposed to one or more hazards

Hazardous event

*Event that may result in harm

Hazard ({|&%¥)

* Potential source of harm

Hazard Situation / Event Harm
(ex. Unintended reversal) -+ (ex. Morning rush hour) » (physical injury)




KC 62619 £ A1D - Functional safety training by Korea Testing Laboratory

Hazard= 027 Bf= A7) - AH7|s

Safety function

* Function to be implemented by an E/E/PE safety-related system or other risk reduction measures,
that is intended to achieve or maintain a safe state for the EUC, in respect of a specific hazardous

event

e Functionality

P

“What has to be done”
Determined from the hazard analysis

Safety

function

Temperature

Boiler heater power Controller

Temperature
Transmitter

Process outlet

Process inlet

Boiler(EUC)

»

o Safety integrity

“Safety performance”
Determined from the risk assessment

Emergency shut
down system

Boiler heater power

Temperature

Temperature
Controller

Transmitter

Temperature
Transmitter

Process outlet
Heater B EUC Controller

B safety function
Process inlet

Boiler(EUC)
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Safety Integrity= O{E 4| =& & Zel7}?

Failure

*Termination of the ability of a functional unit to provide a required function or operation of a
functional unit in any way other than as required

Failure

Random hardware

Systematic failure
failure

A | A | , N , A |
Aging failure Software failure Installation Failure Operational failure
« Random failure due to * Inadequate specification * Gas detector capsulating * Value left in wrong
Natural (and foreseen) * Programming error left on after commissioning position
stressors * Error during software * Value installed in wrong « Sensor calibration failure
update direction  Detector in bypass mode

* Incorrect sensor location

* Source : PDS method handbook (2009) 4 . . N 4 . N
Design related failure Excessive stress

* Inadequate specification failure

* Inadequate

. . * Excessive vibration
implementation

» Unforeseen sand prod
* Too high temperature
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Systematic safety integrity
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