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: «i |sk Mgt is so effective why do
=N _Jor Accident Events still happen?
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Manage RISk
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chance of Busmess&“Ta"gets bemg met

y Compliance
: Governance
ye Operability / Reliability / Availability
; Occupatlonal Safety

- -

ention of Major Accidents which impact
- - P ople
f—:‘ - Eﬁwronment
— == Relatlonshlp with Regulators (License to Operate / Fines)
— Reputation — external & internal stakeholders
~ — Shareholder Involvement
— Access to Funds / Investment
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Management
Process

l ASsess

_Plan: 1'3ev'elopment (and implementation) of a project specific or annual Risk Management plan to
iIdentify what assessments are required, when they should be undertaken and who is responsible.

ASSessS: Assess risks, determine if they are acceptable by comparing against tolerability criteria then
if they are not, take action to reduce the risk to acceptable levels

Assure: Monitor, review, audit and document the process to provide assurance that the actions have
been implemented.



RISK POSED BY A HAZARD = FREQUENCY * CONSEQUENCE
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Consequence
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Frequency

Hazard identification

Risk evaluation

Risk management




LRISK'MGT NOTJUST ABOUT
'DOING SUMS?”

E‘ff:{ Risk Mgt takes place in
the context of Effective
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- ® Review & Monitoring
e Audit
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FOGLIS on Major Acudent E}TE@_@.
ody “does” risk mgt

ate Life (e.g. Driving

Cycling)
fle U
atlonal Safety (e.q. Hazard Spotting)

_' one aspect - Mgt of Major Accident Events
om Major Accident Hazards (MAH)

AH i deflned as a hazard with the potential to result
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-~ = Substantial Loss of Asset / Plant Downtime
— Major Reputational Impact
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IAE th[‘acterist-it?" e

2 Initiating Event
le Barrier Failure
lon Robust Barriers

-

= ( .',..,a imon Mode failure — a single failure takes out
'*.;-'?1 ultlple barriers

"Tf 7HERE BUT FOR FORTUNE

"" Complacency Occupational Safety performance
’ IS NOT ALWAYS an effective predictor of MAE

;\
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Multiple Barrier Failure

(Extract from BP. Deepwater Horizon Accident Investigation Report)

Well Integrity Hydrocarbons Entered the Hydrocarbons Blowout Preventer
Was Not Well Undetected and Well Ignited on Did Not Sea
Established or Control Was Lost Deepwater the Well
Faiied Horizon

Crifical Factor Critical Factor
. ' y Y
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Reservoir
Hydrocarbons

EXPLOSION
AND HRE

BOP Emergency Operation

Fire and Gas System
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Annulus Cement
Mechanical Barriers
Pressure Integrity Testing
Well Monitoring

Well Control Response
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J Carry ' - Focussed Risk Assessments at key
s of the business life cycle,
ir output and recommendations

=+ Use Rlsk Assessment to drive an

_ __“ ' to deliver effective operation

- Dey pragmatic leading indicators of MAH
performance




I|cat|on of Bow I.IES'
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centrate of their value in:

cilitating the Planning and
: nderstandlng of Risk Assessments

Drlvmg Assurance processes
'-‘—Supportlng Delivery of leading MAH
indicators




Use of Bow Ties, = ..
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the actions (or lack of them) that can

-:_n ,_a MAH and the multiple barriers (hard &

'in place to minimise the risk. It depicts
arious measures, systems and / or factors

—— “Prevent occurrence of a MAH
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%de-:_.:,,__—._ControI / minimize the hazard
'_' - — Lead to escalation of the hazard
— Minimize the consequential impacts of a hazard.
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sypical Bow Tie Diagram
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hinkage to the Mgt System

Figure 4 BowTie Analysis Diagram
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e— Well Control / Overview,

1.0 Hydrocarbons in
Formation during
Drilling Operations

Drilling into Shallow
Gas

Hydrocarbon
Release on Facility

Blowout
| Loss of Well =
Control

Riser Failure Fire / Explosion

ML

Environmental

Loss of Rig Stability discharge

Loss of Well
Integrity




Drilling into Shallow
Gas

Control

[/ Causes 1

Drill from a Low Risk

Offshore Pre-spud

Drill Pilot Hole when

Shallow Gas

Location Meeting Shallow Gas Potential Procedures
— Iil —
™ ™
. o Kill Mud Not
Inad:e:latltaetist)el:smlc Available when
Needed
Pocket Identification Minimum Mud Held in
by Seismic Survey & Reserve Pit During
) Offset Well Data ) Suface Hole
[+
(- )
— Rig Positioned at Riser Failure
. Wrong Location
—
r‘l Independent Position
Verification
— \_ J

Loss of Rig Stability

Loss of Well
Integrity
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Example— Well Control / C

Loss of Rig Stability

auses 2

Drilling into Shallow
Gas

Riser Failure

Site Survey Conducted
and Boreholes Cut

Pre-loading Test

Rig Operated Within
Design Limitations

Make Well Safe
Downhole
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High Current -
Scouring

Operations Exposed
to Extreme Weather

Weather Forecasting

RPS

Regular ROV
Inspection to Monitor
Scouring

Consider Rock
Dumping if Scouring is
an Issue

Loss of Well

Integrity




S EXamE le — Well Control [/ Consequences 1

Hydrocarbon
Release on Facility

Fire / Explosion

Environmental

discharge
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Capping Support Vessel Spill R -
- (Well Control Containment Drillling of Relief Well Oil Polution Emergency
- s g o Plan
Specialist) Equipment

AN

Relief Well location
not
determined/ready

Approved Relief Well
Plan in place prior to
spud

Delayed repsonse

Rig and Equipment
Mobilisation Plan
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Effective Tool to identify and
2 risks throughout a

Iny / project life cycle

(oSt effective when done at

i€ appropriate stage of the

= Lifecycle

= o= Powerful tool to drive risk

~— — awareness and an

~  understanding of risk barriers
~ ~ into the workforce

- o Demonstration (to Regulator
/ Stakeholders) of commitment
to risk management

RPS
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Conclusions — RisksMgt
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Complexity.
— The modelling of multiple
barriers can be time

consuming and results
difficult to interpret

— Heavily information
dependant. GIGO

Scarcity of skilled resources
Lagfging indicators
ineffective. Very infrequent /
small population

Dependant on HSEMS
Implementation




iConclusion — Bow Ties ...
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nart in this Risk
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cess througn:
2 Lpgle J)rJ ing Understanding: Communicating the

5 / meaning of RA into both mgt and
orce

SEPIO\N ldmg Assurance:

= = That RA recommendations are implemented

;:" = That all barriers (hard & soft) are in place and

—effectively implemented

0 Su porting the delivery of leading MAH
Icators by driving assurance reviews / audits
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= Overview

agement is Neither a Panaeaa—Noﬁgl.g’ OTP"
be a very effect’ﬁ%ﬂl but only provided that:

purpose HSE MS is in place
E MS is implemented through effective
2ment

Mgt Is carried out by competent staff / contractors at
avant lifecycle stages
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= Actio f arising from risk assessments are properly
— emented

— e 'Management and Workforce’s perception of the Company
- Risk Management culture is aligned

® A rigorous Assurance programme is in place to verify
/drive HSE MS implementation and the actioning of risk
assessment recommendations
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