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ROLLING OUT II\kRVENTIONS TO ENGTHEN Tﬁ ORGANIZATION

REDUCING MAJOR
ACCIDENT RISK

® ¢

DRILLING
v Deades.

N

\ 2

WHAT IS A DRILLING CONTRACTOR DOING?

¢ ACTIVELY ADVERTISE THE ASSETS IN THE MARKET TO WHOMEVER IS BEING
LICENSED FROM AUTHORITIES TO EXPLOIT A WELL OR FIELD AND WILLING TO
CONTRACT THESE ASSETS
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PREPARATION FOR OPERATION — GAP ANALYSIS

RIG
TECHNICAL
SPECIFICATION

AUTHORITY
REQUIREMENTS

CONTRACT
REQUIREMENTS

INTERNAL
REQUIREMENTS

THE CLIENT HAS THE INFORMATION OF THE OIL/GAS WELL/FIELD

&mm

=~ oD

MARKET IMPLICATIONS - CHALENGES

* THE BUSINESS MODEL CHANGES DUE TO THE MARKET FLOTATIONS

* SAME AMOUNT OF WORK ON PREPARATION FOR OPERATION NO MATTER THE

DURATION OF THE CONTRACT

e PUTS EMPHASIS ON THE ORGANIZATIONAL ASPECTS

¢ ALSO OTHER GEOGRAPHICAL AREAS OF OPERATION WITH DIFFERENT
REQUIREMENTS, ARE PART OF THE DAILY CONTRACT/OPERATIONAL SCENARIO

* TYPICALLY NORWAY AND UK ARE LOOKED AS «ONE MARKET»

* DIFFERENT REQUIREMENTS FOR THE SAME NAMING OR VICE VERSA

F—
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— Barriers

Safety barriers must be maintained in an integrated and consistent
Safe late ife manner in order to minimise risk.

The far narth

™ 16112004 ERegister for news <8 Tip someone & Print

Management responsibility

*Barriers
Failure or weakening of barriers is a general cause of incidents.

Th far north

Constant challenges related to well integrity. gas leaks and aging
facilities mean that special attention must con
these areas.

1o be paid to

We see a need lor better understanding of the interaction
Between operational, organisational and technical elerments in

She barriprs

The industry

= The industry must ensure that relationships between rizk azsessments and barrier management are
made clear, and that these have a dear place in managing the enterprize.

arg

* Robust and specific barrier strategies and performance reguirements must be developed.

* Operational, organisational and technical karrier elements must be manifested in the risk
assessments.

il i 10T

The PS&

- The P5a will develop and implement supervision based on the principles enshrined in the barrier

note.
The Ofishore Installafons
(0fishore Safely Direstive)
{Sately Case ef) Regulafions 2015
¢] terpgtic approach is necessary to identify those systams that oonstitute|

uch systems many individual components may ke SECEs, but
SEC ES +| The term 'contribute substantially to a major accident' is intanded
Tomoae hose parts whose fallure would not directly initiate a major accident, but
would make a significant contribution to a chain of events that could result in or
aggravate a major accident. Typically, these elements will include items of
emergency equipment and software that are required to, and must, work anly in
smergencies and other unplanned abnarmal situations,

L154 (Firs edition)
Published 2015
95  Identification of SECEs should include consideration of systems for the
detection, control and mitigation of major accidents. Items improving reliability by
providing redundancy or diversity should also be considerad. ikttt

WIS =1a=1} AN TSI TS T TN LT OAST LIS A0 L) P ) L L | e TR
variation because of the specific circumstances of design and operation of the
installation. The list of SECEs on an installation will vary aver time. For example,
some will ke introduced for limited duration activities such as combined operations.

Phomn e
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A governing
process

Written Test regime
and
planned
maintenanc
e

Safety Verificatio
Case / AoC n
Scheme

Analysis

1."

.&.oﬂﬂﬂl DRILLING
- for Decades.

A governing
process

Actions

Test regime
and
planned
maintenan
ce

Written

Verificati Performanc
on e Standards

Scheme

1!_?

ﬁ.OIJFJEI.I. DRILLING
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PS: Connects Risk Assessments, Design and Maintenance

Risk Assessments
(design, construction
& operational phases)

Design input to
barriers through
Function, criteria

and assurance

documentation
MAH / Bowtie

As assurance
activities

Maintenance
Criticality / activities

FMECA

Test regime:

TBAMI

Performance
Standard (PS):

Verification
regime:
class,
- Function authority &

- Criteria tech.
Assurance support
Verification

=~ oD

Structure systems

51 Hull {in<l. watertight chosures, pontoons and columas)
52 Derrick (inch. hoisting equipment and compensating equipment)
53 Helicopter facilities (incl. helldeck structure)

54 Cranes

55 Topskle struchire

Marine systems.

[ P system

Mz Navigation aids

3 Ballast and bilge system

e Drains

M5 Posmoor ATA

Drilling systems

o1 Mud system (incl. degasser)

b2 BOP and emergency disconnect system

o3 Choke and kill system (incl, emergency blowdawn)
o4 Cement system

Ds Marine riser (incl. diverter)

06 Orilling instrumentaticn

o7 Well test system

Fire and gas systems
FGL Fire and gas detecticn

tem (ind. fire water main, fi
som, fxed fire-fighting

re water pumps, dnll

Emergency 5

atdown

F4 ot fire protecton
— sarthing conti
F&& Portable fire-fighung and resaue equipment

Utility systems
U VAL
e Emergency communication

Power systems

BRd Escape chutes and Iife rafs
ERS FRE (personal protective squipment)

1058

EREN (emergency response rescue vessel) and fast rescue craft)

ErS Altemabve muster areas
Temporary and third party equpment

TE1 Temparary and third party squipment

Managesnent systems.

11.05.2017



Ref No:
ol

Heading / description L1 (EN}
Odfell ref

M3 TBAMI-PS-SCE M3 Ballast and Bilge System
Equipment: Ballast water pumps

NOTE:
The goal of this test is to reveal hidden and dangerous failures
All findings to be recorded in CMMS history,

Abbrevations
TBAMI = Technical Bariier Against Major Incidents

Versioninfo| Work description | Resources plannedI Spare part planned |

Wersion info | Work description ‘ Resources planned | Spare pait planned l

& Changed By 4928
(] Changed Date: 24.06.2016
]

He

Ref No: (] Changed By: 43928

07 1) Changed Date:  24.06. 2016
Heading / description L1 [EN) H
Function test

NOTE: -

No pre testing or maintenance is allowed before TBAMI test is performed,

This test requires orfe man [ERD) in purp room, and one DPO starting the pump from CCR.

-DPO starts the ballast pump from CCR

-ERO Check in the pump room that the pump is starting, the pressure is coming up to nomal, and that the
suction and delivery valves open up all the way.

- Check that the vacuumn ejector starts when pump staits, and stops after 30 seconds, or when the discharge
pressure kansmitter reaches the pre-set value

- ERD also checks for any abnomal noise or vibration,

- DPO Confirms running signal, amperage, and pressuies on Kongsberg YMS. Slsa that there is no alams on

Kongsberg VMS for the relevant ballast pump.

NOTE:
According to TBAMI, stop test of pump is a seperate job. This shall be done after start up test is finished and

approved

Page 7of 7

Verification Scheme
— How it works

A governing
process

Verifi
er
audit

Test regime KPls
and follow
planned up
maintenanc onshor
e on the rig e

on

the
rig

Verifier Synergi

issues case for
potenti

recomm
Ell endation

actions s
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- Technical barriers - systems & resources

Industry
MAH
knowledge
Risk
studies Nsfi cc Maint
(QRA, codes classif Aa;n ’
CORA, (tech. & M ‘t:e's"’t's
bowties hierarchy fmeca’
, etc)
Unit specific
performance
standards
as%t?gz:e Verification
I tiviti
S or MOC activities ﬁm‘.;"’"‘..,...

Maintenance
Management
system

Verification
scheme

¢ ﬁoﬁfmumwﬂe
" -l Derades




BOW-TIE: ldentification of barriers &
Pperformance shaping factors

Both technical,
organizational and
operational

B s

Overview — Common barrier impact

How:
Drill on the risk leading to an Top Event such a blowout,
collision, etc. (Left hand side of the BowTie’s)

11.05.2017
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BowTie Use

& -7

7 77
e Rig built to Class Well will be Implement
st requirements secured and emergency
prepared for procedures,
Insight: DnV GL disconnect if including damage
binder/ Class possible control
certificate CMS no: 43412, CMS no:47532
Odfjell 45812 odfjell
Odfjell resp: Odfjell |0dﬁel| resp: OIM
Technical odfjell resp: Rig PS: ER1-9
Authority Sup Barrier
. . arrier type:
PS: N/A PS: ER8 Organisational
Barrier ?vpe: Barrier type:
Technical Operational
Ty

MAH / TOP EVENT / THREATS

= M Large inclination
oirig

-

Large inclinstion,
Structural failure of rig Loz of the rig

a4l

Anchor damage to
the hull

T v—




SAFETY CRITICAL TASKS
TS W meledidsn e meeble e @ s e |

Loss of stability

Less of buayancy

Ballast system farlure

Plamnas maintanance
system testing
testing
Fmengency aperation of

vahves pertonm
Start/stop puma

Detect and

Design Instruct
Act accoring to

Lmergerty procedures proceduses

Attivate
smergancy

Drmergency procedures release

redease inl all
Functions

testing

Secure the well
Oisconnect
Relaeats

Sesture thie well

TSL

()

ERO
AL e

ARLteam

RO

[0

oM
<RC

Mecanic

=

Hig super

fig super
o

Frueatian
Traiming matsix
Systematic Fam.
CAS slemant
Drilts & Excer.

Viarity consition &

preventive resting

performance perforn test

performance execution
performance exacutian
performance  execution
operational execution

wperational execution

performance  perform test
werlfy condition &
preentive testing

operaticnal execution
operational executian
oparaticnal axeeutian

DOFFELL DRILLIMNG
oD

Onshore
Induction;
Department
GtC

Training matrix

Offshore Induction
Safety Tour
(MODU)

Buddy System

Systematic
Familiarization
Equipment
Familiarization

Competence Assurance

ODFFELL DRl LING
TorOncain

11.05.2017
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— Operational & organizational barriers

knowledge

assurance

Risk
studies
(QRA,
CORA,
bowties

etc)

Operational
context

Safety
critical
tasks

Quality

Verification
activities

systems &
resources

Systematic
Familiarization
and unit specific
equipment
familiarization

Competence
Assurance

5% of well contral

2 Blowout on the rig

3 Subses blowout

Acute o spil/charmical

4
spil

s Faling loads

o Radinactive radiation

R Incomplete detonation of
explosives

8 Frrefexplonion n test area/
drilling flud system

" Fira in angine roomy/amar-

gency generator

10 Firein lving quarters

Ship eolision/drifting

object

12 Struensal faiurs
Falbiraoin ballast

13 systemy deplacement of
loads

Mydrocarbons in formation during

drillng
. Hydrocarbons in formation during
subsea complebon and warkaver
Operatons 15
. Shallow gas
. Towic gas
. Hydrecarons in fermation during 15
driling
. Hydrocarbons in formation during w
subsea completion and workover
oper ations 18
. Shallow gas -
. Shallow gas
. Mydrocarbons under pressure on a0
the soabod
+  Mydrocarbons in formaticn during -
drillng
. Hydrocarbons in formation during
coibed tubmg work
. wall testing a5
. Dropped chjects = Crana oparations
. Dropped chbjects = derrack
Oper Jons. L)
. Dropped cbyects = pyse-handing .
Mot considered as a MAH
1%
Parforatng gun charges
20
. Well testing
. Entrained gas within the mud
RyStem

Generstor room fire
Accommodation fire
Ship collsson

Loss of intagrity

Loss of stabilty

nvum- neuhem (dritt]
Extrame waathar

Pocr/severe weather
during rig mova [contrel
system falure durng rig
mave)

Helicopter acckdent on the
vig

Hficopter accident dose to
ng
Man overbosrd

Madical emergency)work
sceutant

Acts of criene (incl.
terrorism)

Loss of position (DF)
her

Radivactive
radiation

M

Medical
amarganey

Acts af crme

Lagg of inkagrity

Loss of power or control in transit

Holcopter transpart

Hebcopter transport
Mot consdered as 3 MAH

Hot considered a5 a MAH

tiot considered as & MAH

Station hoiding faiure

Mechanical faikire

Some DSHAS are not regarded as MAHs, but are treated in different documentagon such

Emergency response plan [ERP)
erboard Emergency preparedness analysis (BR8]
Emergency preparedness analysis {EPA)

Ship securty plan (S5P)

F—
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