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visibility o Accidents
events

Incidents

Near-misses

Increasing
frequency
of events
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Risk Rating Matirx

Likelihood

Impact Unlikely Possible Likely Almost certain

Major high critical

Moderate

Minor low

Insignificant | very low
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1. Flammable
2. Explosive
3. Toxic
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Hazard Triangle
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Figure 2.3 Hazard triangle.
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TABLE2.1 Example Hazard Components

Hazardous Element Intiating Mechanism Target Threat
+ Ornance + Inacvertent signal; + Explosion: death/injury
radio frequency (RF) enrgy
» Hgh-pressure fank —~+ Tank rupture + Explosion; death/inury
+ FUgl + Fuelleak and ignition source ~~~+ Fire; loss of system;
death/inury

+ High voltage + Touching an exposed contact ~ + Electocution; deathy injury




Hazard Hazard Components

Worker could be Worker could be electrocuted | 4| T/T }Outmme
electrocuted by . -
louching exposed by fouching |
contacs i eectical > " | exposed ontacs nelectical panel] | M , Gatsd
panel containing high — Factors
votage, containing high voltage |
=

Figure 24 Example of hazard componens.
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The hazard IMs must all
occur, with unique timing.

Figure 2.5 Hazard—mishap actuation (view 1).



HE IM1 T
Figure 26 Hazard—mishap actuation (view 2).
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System IO
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PROCESS
INPUT A OUTPUT
v
PROCESS
INPUT B OUTPUT
FEEDBACK

FEEDBACK
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WITH WHAT? WITH WHQO?
(equipment, installations) (Training, knowledge, skills)
INPUT D / 2 OUTPUT
what should = = what should
we receive? | = =+ we Deliver?
< > Process |[— £
HOW MANY? HOW?
(performance indicators) (instructions, procedures,

methods)

ALARP 50,5 9 Joud b8 o> 0 yioS
(As Low As Reasonably Practicable)
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Risk Management Steps

1. System Description
2. HAZID

3. Assessment

4. Control

5. Monitoring & Review

Define —>

System Description

Boundary

Divide system into sections |

Analyse each section

Asset or Equipment
Process Operational
All Materials
Human Activities

Interactions with other Sections of the Facility




2. HAZID

10 guld o0 el LB 90 4 il yble oLl U HAZID
== s U Anticipation A
Wl yblko puid 9 bl U Recognition .B

No single person can conduct a HAZID.

A Team approach is required.
- Management - Facili

- Safety Manager or Engineer - Opera
- Maintenance - Others \

General Approach to HAZID

Define | 1 System description
boundary —

[ Divide system into sections

Analyse each section

asset or equipment failure
e —[_
<

process operational deviations
Selected Methods

hazards associated with all materials
human activities which could contribute to incidents
interactions with other sections of the facility

lJ

Systematically Record all Independent Check
Hazards

|
v .
Hazard Register - — _
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w/{) 3. Assessment
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