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ABSTRACT

This thesisS v (i A TethSic¢al Féasibility Assessment and Risk Analysis of Deep Water
Drilling in the lonian Sea and South Céeteas elaborated the period between Januanyd
Julyof the year 2013 with the assistance of th&boratoryof Applied Geophysicsf the
School ofMining and Metallurgical Engineeringf the National Technical University of
Athens.

For many yearsoffshore explorationand productionin deep water was financially
unfeasible. However, nowadaysue to the increasing oil pricesmany companiesare
focusingin the field of deepwatedrilling, investing up to 10Billion USDin 2012. It is worth
mentioning that 306 of the global oil prodution comes from offshore drilling, thus

contributing in global economy and making deepwater drilling a matter of great importance.

The purposeof this thesisis to show the current technological level fexploration
and production of hydrocarbons in deepater, to bring tothe surface the technical
particularities of offshore deep water drilling, and in addition to show the challenges and
dangers that are related to them. The goal is the determination of the criteria for rig
selection, taking into accounthe technical particularities and the externaisks. The
ultimate goal isa more specialised approach ftre offshore area othe lonian Sea and
South Crete. This projectvas mainly motivated by the start of seismic exploration in this
area in combinatiy ¢AGK | ISYSNIft gl {SyAya O2yaiRSNI

and production activities in Greece.

Finally, thiswork attempts to show thehazardsof deep water drillingtaking into
consideration the regulatry and legislative frameworkegarding d&fshore hydrocarbon
activities worldwide, as welisto examinekey issuesmainly related toenvironmentaland
humanhealth and safetyThe evaluation of environmental risks takes into consideration the
regulations governing offshore drilling and the expace from other relevant projects of

European countries and the United States of America.

In Chapter 1basic definitionsfor this work are introduced, as well as a review on

the historical, local and economical background of the development of offshore drilling.

I 1 BmMBY
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In Chapter 2 the potential technical particularities (cementing, casing and drilling

fluids) and challenges of deepwater dnigj design are analysed

In Chapter 3 the main types of production and exploration rigs are presented while

indicating the range of water depths that they can be used.

In Chapter 4 issues regarding operational and human health and safety are
presented. Mbreover, the potential environmental impact of exploration and development

of offshore hydrocarbons is summarised.

In Chapter 5 the basic components of the regulatory framework governing the
offshore activities of exploration and production of hydrocarbamorldwide, in Europe and

Greece are presented briefly.

In Chapter 6 the geology of Western Greece and matters that are related to seismic
activity in this area are presented. In addition, a presentation of environmental
particularities of the area is e and also a categorisation of the sea depths of the area and

an illustration of the topography of the seafloor.

In Chapter 7 topics related to the risk of offshore drilling in deep water are
presented,while selecting the right technology for its mitigan, evaluating certain factors

that must be bore into mind while planning the drilling.

In thelast Chapter final conclusions are extracted and certain observations are made

concerning future drilling in the Greek area.
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Caspian/Black Sea,
29

Other Europe, 53 Mediterranean, 45

Q‘CA.Z\YhmB‘J’h,‘C"¢h_h/\“>"_‘/\ h_\;'>h_‘/\“’\

w7 oB Ah ¥ ‘>h5’_hhj)“’4"'hz""““C“ ¢ ht > B h Y " h T8
Joint Research Centre, 2012)

[~ ¢ ' v > " h VEC Y Yt g ¢ h h Yoo ¥
h = 'h~ < w& A" ~j ' " h hh~ ' _¥"tSChY phY >t ¢ h =~ . " AhTHh-  ~
4omM T T RS <Yt
[ AhgowmY [h TCwY A CY Yt h . ">h _h R
(http://www.oilrigdisasters.co.uk/)
r-.- .z

[t _h o 0! { B¢ h Y>>

Macondo 42200

Piper Alpha 1270

Petrobras P36 515

Enchova Central 461

Sleipner A 365

Mississippi Canyon 311 A (Bourbon) 274

Mighty Servant 2 220

Mumbai (Bombay) High North 195

Steelhead Platform 171

Petronius A 116
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http://home.versatel.nl/the_sims/rig/mhn.htm
http://home.versatel.nl/the_sims/rig/steelhead.htm
http://home.versatel.nl/the_sims/rig/petroniusa.htm

Jhoh . ">h h B h ASE LIy A A" B hhyx
[oAmMewm Y heY<r
[ T AahgOPHY BT - <8 B hA AL A (thttpd/www bilnddisasters.co.uk/)
J’s"‘_h_'ﬁ" B/\"_"/\BI
Piper Alpha 167
Alexander L. Kielland 123
Seacrest Drillship 91
Ocean Ranger 84
Glomar Java Sea Dirillship 81
Bohai 2 72
Brent Field Chinook Helicopter 45
Enchova Central 42
C. PBaker Dirilling Barge 22
Mumbai (Bombay) High North 22
Usumacinta 22
o[h h . " >h h S B - T Y Ch <8t thn "N
- h v Chy YUAA NP U A NS Y <Y Y
J”/\h;ﬁ(_bfoy o[h p h_ '>h_h > B _‘ >8 1 h <« _5’5
(http://www.oilrigdisasters.co.uk/)
J’B"‘_h_‘(‘" J’""_'_h _B‘
1 w7 E . "1 Ol
Macondo 4000000
Sedco 135F and the IXTQ@Vell 3500000
Ekofisk Bravo Platform 202381
Funiwa No. 5 Well 200000
Hasbah Platform Well 6 100000
1. 7 Ah@&S hg5- h "~ “hy YA h': h h . " >h
s~ Ah 1 h ¢ h ¢ h Ah <> 1 h S K "' A htoh ¢ h h o
1 8 1 7 >Wond Offshore Accident Dataset . + ¢ 8 A _ = . >w AN 8 h
EuropeanCommissiorointResearctCentre.
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http://home.versatel.nl/the_sims/rig/alk.htm
http://home.versatel.nl/the_sims/rig/seacrest.htm
http://home.versatel.nl/the_sims/rig/o-ranger.htm
http://home.versatel.nl/the_sims/rig/gjs.htm
http://home.versatel.nl/the_sims/rig/bohai2.htm
http://home.versatel.nl/the_sims/rig/chinook.htm
http://home.versatel.nl/the_sims/rig/enchova.htm
http://home.versatel.nl/the_sims/rig/cpbaker.htm
http://home.versatel.nl/the_sims/rig/mhn.htm
http://home.versatel.nl/the_sims/rig/usumacinta.htm
http://home.versatel.nl/the_sims/rig/ixtoc1.htm
http://home.versatel.nl/the_sims/rig/ixtoc1.htm
http://home.versatel.nl/the_sims/rig/ekofiskb.htm
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[ ooAang4y B> b L oA s T o\ EurogeAn@dmmissioointResearch 4 h
Centre 2012)
Ap1Bpog atuynpdarwy ava turto Movadag

Turtog Movadag Atuynpota MNeprotatika Map'oAiyov atuynpora Achpavra
ToLHEVTEVLA KOTAOKEUN 81 419 74 136
FswtpnTiKo Aoio 91 65 3 4
FPSO/FSU 10 68 8 23
Jacket 716 889 127 252
Jack-Up 552 210 13 33
Aywyog 139 111 1 4
HpBuBiZopsvn 277 626 147 119
BuBwlopsvn 19 5 0 1
YroBaAdoola sykardotacn 4 6 0 2
TLP 13 132 22 29

[P AhgBPE . " >h _h ©h' ' <’ Y Cuh ' G[& gytogean . S h _h

Commission]ointResearchﬁ:éntré 2012)

Atuyn cupBavta o oxéon He T Asttoupyia g e££5pag Katd TV onoia cuvéRnoav

Zupfav Karaoksurp Opufn Adpavsia It Asitoupyia AAAN Mapaywyr) Yrootripi§n Mstadopd
Actoyia AykUpwong 21 117 16 27 10 13 9 8
‘Exkpnén-Aappon 0 228 1 86 1 43 0 0
Kénwon 32 141 A 98 23 379 9 70
Avatpornn 12 44 3 18 8 156 1 43
Karéppeuon 21 130 13 18 51 98 12 35
AtOxnpa yspavou 29 302 4 54 4 251 2 4
Mrwon avriksipévou 38 509 4 127 14 403 3 14
Expnén 11 49 0 16 13 98 1 4
Dutié 27 195 5 51 43 678 21 10
EnabimhaciG; | 11 18 4 4 5 1 1 40
KaTaoKeung pe nubpéva
AtOxnpa pe sAtkomTepo ¥ 14 1 1 38 2 0
Awappon ot yaotpa 11 17 4 3 6 4 31
Avsgheykn kAion 10 37 2 32 6 9 1 20
BuBwon 20 36 0 18 120 27 0 45
Actoyia pn?(aVLOpwv 1 9 2 0 4 0 3 14
mAsucToTNTAS
Eikide Okonc, Mty 16 87 15 16 10 4 3 103
KUHOTLOHOU
Arhan Bipsian patioso 11 240 7 107 2 1499 3 4
n aspiou
AcTtoyia pupoUAKRoNG 3 1 0 4 0 0 0 102
HpGE e yeinpran 0 353 0 152 1 50 0 0
Xwpig Srappon
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e AT EAL A W, h>s <" w, Ad 1 _°7 W< T T
B -t - _ Bt h = -t Y h AN h . " >h h o
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