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STE
CHARACTERIZATION

Geotechnical,
geophysical and
environmental surveys
Laboratory testing
Geohazards and seismic
studies

Metocean
characterization
Environmental and
social impact
Stakeholder
engagement

Ecosystem protection

ENGINEERING FOR OFFSHORE

Conceptual design
Basic Design and FEED
Special Sudies

Safety and Loss
Prevention

RBI

RCM

CMMS

Permitting

CONSTRUCTION

Project control

Field engineering

Field HSE supervision
Construction supervision
Commissioning and start-
up

Final Acceptance Test

supervision

OPERATION

O&M Manuals

Training Design, e-
learning and 3D
modeling

Maintenance and
Inspection Engineering
Structural Health
Monitoring Systems
Failure Analysis &

Fitness for Service



OBJECTIVE AND OUTLINE

OBJECTIVE:

Offshore geohazards can represent a significant portion of
the overall risk of a project. Aphased approach for
conducting a geohazard assessment in order to mitigate and

lower the Project Risk Profile is discussed.

OUTLINE:

= What are geohazards ?

= Implication of geohazards for industry
= Approach and examples

= Conclusions

D *APPOLONIA




WHAT ARE GEOHAZARDS?
ANY GEOLOGIC FEATURE WHICH CAN HIT YOUR STRUCTURE

Tsunami from instability phenomena '
or active fault movement ' Wk ' 1

gzl . - it



WHAT DO INDUSTRIES ASK US?

» Are geohazards present in the area?
= Doesthey represent arisk to the project?

= How can thisrisk be minimized?

HOW CAN GEOSCIENTIST REPLY?

= |dentification (survey data)

= Laboratory testing (age/ frequency)
* Engineering Evaluation (severity)

= Risk Assessment (register)

Mitigation (intervention)
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PHASED APPROACH

CAN BE AVOIDED?
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PHASED APPROACH

CAN BE AVOIDED?

ISIT ACTIVE?

DEFINE
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PHASED APPROACH

CAN BE AVOIDED?

NO
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PHASED APPROACH

CAN BE AVOIDED?

Possible
rolling
L/H<1.8 and W/H<1.8

DEFINE
MAGNITUDE /
FREQUENCY

Table B 4.1: Boulder impact hazard matrix

Probability of boulders impacting with Kinetic energy > 110kJ (Ppam)

0<:20.01

2085
0.5=+>0.85

DEFINE RISK AND

0.15+20.5

MITIGATION MEASURES

i 0.012+20.15

Probability of
boulders hitting the
pipeline (Puir)

0 <+20.01




CONCLUSIONS

= Geohazards must be assessed in the context of the risk

they pose to a specific project

= Risk must consider both the potential for the hazardous
event to occur and the impact on the submarine

structure

= Aphased geohazard assessment defined in the early
phases of the project can mitigate and lower the Project
Risk Profile
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