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APPENDIX 1 (Section 3.3)
HAZID CHECK LIST

Category

Guideword

Expanders

(Examples of guide word application - not
exclusive)

External & Environmental Hazards

Climate Extremes

Temperature, waves, wind, dust, flooding,
sandstorms, ice, blizzards

Lightning
Natural and

Earthquak

Environmental Hazards arthquaxes
Erosion Ground slide, coastal, riverine

. Ground structure, foundations, reservoir
Subsidence .
depletion

Created (Man- made)
Hazards

Security Hazards

Internal and external security threats

Terrorist Activity

Riots, civil disturbance, strikes, military action,
political unrest

Effect of the Facility
on the Surroundings

Geographical - Infrastructure

Plant location, plant layout, pipeline routing,
area minimization

Proximity to Population

Adjacent Land Use

Crop burning, airfields, accommodation camps

Proximity to Transport
Corridors

Shipping lanes, air routes, roads, etc.

Environmental Issues

Previous land use, vulnerable fauna and flora,
visual impact

Social Issues

Local population, local attitude, social/cultural
areas of significance

Normal Communications

Road links, air links, water links

Communications for

Infrastructure . .
Contingency planning
Supply Support Consumables/spares holding
Continuous Plant Discharges | Flares, vents, fugitive emissions, energy
to Air efficiency
Continuous Plant Discharges | Target / legislative requirements, drainage
to Water facilities, oil / water separation
Contmuous Plant Discharges Drainage, chemical storage
to Soil

Environmental Emergency/upset Discharges | Flares, vents, drainage

Damage

Contaminated Ground

Previous use or events

Facility Impact

Area  minimization,  pipeline
environmental impact assessment

routing,

Waste Disposal Options

Timing of Construction

Seasons, periods of environmental significance

Facility Hazards
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Manning/operations
Philosophy

Effect on design, effect on locality (Manned,
unmanned, visited)

Operations Concept

Control Methods / 1 train, x-trains, simplification
Philosophy Maintenance Philosophy Plant/train/equipment item, heavy lifting,
access, override, bypass, commonality of
equipment, transport
Guideword Expanders
Category (Examples of guide word application - not
exclusive)
Control Philosophy Appropriate technology, (DCS / local panels)

Manning Levels

Accommodation,  travel and  support
requirements. Consistency with operations and
maintenance, etc. philosophies

Emergency Response

Isolation, ESD philosophy, blowdown, flaring
requirements

Concurrent Operations

Production, maintenance requirements

Start-up Shutdown

Modular or plant wide

Fire and Explosion
Hazards

Stored Flammables

Improper storage, operator error (release),
defect, impact, fire (mitigation measures
include: substitute nonflammable, minimize
and separate inventory)

Sources of Ignition

Electricity, flares, sparks, hot surfaces
(mitigation measures include: identity,
remove, separate)

Equipment Layout

Confinement, escalation following release of
explosive or flammable fluid (operator error,
defect, impact process control failure,
corrosion),

module layout/proximity, orientation of
equipment, predominant wind direction
(mitigation measures include: reduce degree of
confinement, spacing based on consequence
assessment,

escalation barriers)

Fire Protection and Response

Active/passive insulation, fire / gas detection,
blow down / relief system philosophy,
firefighting facilities

Operator Protection

Means of escape, PPE, communications,
emergency response, plant evacuation

Process Hazards

Inventory

Excess hazardous material  (mitigation
measures include: minimise hazardous
inventory, alternate processes and utility
systems)

Release of inventory

Excessive process stress, impact (penetration
by foreign object), process control failure,
structural failure, erosion or corrosion
(mitigation measures include: recognise and
minimise process hazards during design,
inherently safe plant, containment and
recovery measures)

Over Pressure

Offsite sources, process blockage, thermal
expansion, connection of process to utility
systems, chemical reaction

Atmospheric conditions, blowdown, fire, hot
surfaces, chemical reaction
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Over/under Temperature

Excess / Zero Level

Overfill storage tanks, loss of function in
separation vessels, blow by to downstream
vessels

Wrong Composition / Phase

Offsite contamination, failure of separation
process, build-up of wrong phase (sand,
hydrates, etc.), toxic substances

Utility Systems

Firewater Systems

Fuel Gas

Heating Medium

Diesel Fuel

Power Supply

Steam

Drains

Inert Gas

Waste Storage and Treatment

Category

Guideword

Expanders

(Examples of guide word application - not
exclusive)

Chemical/fuel Storage

Potable Water

Sewerage

Maintenance Hazards

Access Requirements

Override Necessity

Bypasses Required

Commonality of Equipment

Heavy Lifting Requirements

Transport

Construction/
Existing Facilities

Tie-ins (shutdown
requirements)
Concurrent Operations

Reuse of Material

Common Equipment
Capacity

Interface — Shutdown /
blowdown / ESD

Skid Dimensions (weight
handling/equipment
(congestion)

Soil Contamination (existing
facilities)

Mobilization/ demobilization

Health Hazards
Endemic  diseases, infection, malarial
mosquitoes, hygiene - personal and / or
Disease Hazards catering, contaminated water or foodstuff,
Health Hazards social, e.g. AIDS,

VD, etc. stagnant water, poor living conditions

Asphyxiation hazards

Asphyxiating atmospheres, failure to use

appropriate PPE, vessel entry, working in
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confined spaces, smoke, exhaust

Carcinogenic Chemicals in use
. Hazardous atmosphere, asphyxiating
Toxic . .
atmosphere, chemicals in use
Noise, radiation (ionizing, e.g. radioactive
Physical scale or non-ionizing, e.g. tlares, UV, sunlight),
ergonomics
Mental Shift patterns
Diving, working in water, working at heights,
Working Hazards hazardous equipment, hazardous surfaces,
electricity
Excessive journeys, extreme weather, quality
Transport of roads (mitigation measures include:
effective journey management)
Project Implementation Issues

Prevailing influence

Stability and contractual conditions, contractor
selection constraints

Contracting Strategy Legislation Governmental contracting requirements
Additional engineering and construction
External Standards standards
Expanders

Category

Guideword

(Examples of guide word application - not
exclusive)

External Environmental
Constraints

Governmental environmental requirements

Hazards Recognition
and

Management

Hazard Studies

HSE Case
Hazards and Effects Register

HAZOP, SAFOP, QRA, PHR, EIA, HRA, etc.

Project Controls

Quality assurance (change control,
interdepartmental involvement and interfaces)

Geographical Infrastructure

Plant location, plant layout

Contingency Planning

Recovery Measures

Medical support, tirefighting support, spill leak
/ clean-up support, security / military support,
evacuation

Level of Indigenous Training

Quality of local workforce and contractors

Competency

Training Requirements

Level of Technology
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4.1 C FAULT TREE ANALYSIS OF LEAK FROM VAPOURISER UNIT

Operational
failure

coolant temp
increases

Failure of flange

Failure of tubes
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APPENDIX 8: (Section 4.11.2)

Plant specific equipment data as per site specific conditions.

. Number of | Operating period in hr. /
S.No Equipment type Failure -
1 Process vessel 51
1450000
2 Compressor 40
752000
3 Heat exchanger 124
19900000
4 Glycol Pump 39
445000
5 P 39
e 445000
6 Road tanker 47
17100
7 Pipi 6
pne 388000000
8 Pipeline 104
5960000
9 Flange 327
3368520
11 Valve 439
1827600
12 Filters 48
12495
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APPENDIX 9: (Sec 4.11.2)

Example Calculation for Process vessel

Generic data from ORDEA / OGP is assumed for calculating failure rate
frequency.

Mean value = 1.4e-04
Standard deviation = 4.24e-05

Using equation 1 and 2, calculate shape parameter and scale parameter in gamma
distribution. As we have assumed generic data as gamma distribution.

aprior = 1966'8
B prjor = 12826'5
Plant specific data

The failure cases and period of failure observed during the time is considered
from filed specific data refer data in annexure table.

No of failure cases observed = 51

The period observed failure = 1447200

Using equation 3 and calculate the failure rate specific to the facility location.
A= Failure rate = 3.59e-05

Using equation 4 and 5 calculate the posterior parameter of apost and Bpost.
Olpost = 51

Bpost = 1525074.771

Hence using equation 6 calculate the mean value of posterior frequency.
Posterior frequency = 3.34e-5

Similarly the calculation is made for all the process equipments are selected for this
study. The following tables show the Bayesian spread sheets which give details
about the assessment of generic data with plant specific data and provide update
assessment.
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