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A The offshore oil and gas industry is important to the United Stat

A It can be a dangerous industry.

A As engineers and designers we have a huge impact on the safe
of others and the environment.

A It is important to consider safety and the environment in our
design and our decisions.
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BP Macondo Well Incident Information:

A
A

A

11 people died
Transocean Deepwater Horizon Drillship sank

According to the US government, between 12,000 and 25,000 BOPD and its
associated gas have been released into the GOM.

According to BP, the present cost of the response exceeds to $1.3 billion, including
the cost of spill response, containment, relief well drilling, grants to Gulf states,
claims paid, federal costs, and Louisiana barrier islands construction project.

Thousands of offshore workers will likely face unemployment due to the effects of
placing a drilling moratorium. Support industries will also be affected.

Harm to marine and wildlife is still being assessed.

Typical incidents have to be avoided in the future
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This presentation will cover:

A An overview of offshore concepts
A Advantages and disadvantages of concepts

A Drivers for selection
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Offshore Industry Milestones:

A 1947¢ First offshore platform installed in 20 ft. of water

A 1984c¢ First TLP installed in 480 ft. of water

A 1988¢ Bullwinkle Offshore Platform installed in 1,350 ft. of water
A 1997¢ First Spar installed in 1,930 ft. of water

A 2007¢ Independence Hub Semi installed in 7,918 ft. of water

A 2010¢ PerdidoSpar installed in 7,820 ft. of water
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Oil Production in 2009:

A Global Oil Production: 86.2 MM B O k& national Energy Agency)
A Global Offshore QOill PdeUCti@;ﬂZ?.8 MMBOP [Douglas westwood)

A US Ol PrOdUCtiOQ 5.3 MMBOP [¥nergy information Administration)
A US Offshore Oill PdeUCti@ﬂ..? MMBOP LEnergy information Administration)
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~ MMS Definitions

Shallow Water
0-1,000 feet
Deepwater
1,000c¢ 5,000 feet

Ultra Deepwater
5,000¢ 10,000 feet

Tallest LaneBased Structure
Burj Dubaic 2,864 feet




Background Information
MUSTANG Bottom Founded Platforms Installed

Compliant Towers — Sanctioned, Installed or Operating

Roriols = = = =

World Records:
First Compliant Tower: Baldpate
World’s Deepest Compliant Tower: Petronius
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Hundreds of Platforms 5 Compliant Towers
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Background Information
Deepwater Floaters Installed
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Spars, DDFs, DDCVs - Sanctioned, Installed or Operating
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Neptune Medusa Genesis Gunnison Front Runner Boomvang Nansen Titan Tahiti Holstein Kikeh Mad Dog Hoover/Diana Constitution Red Hawk Horn Mountain Devils Tower Perdido
1997 2003 1999 2003 2004 2002 2002 2010 2009 2004 2007 2005 2000 2006 2004 2002 2004 2010

588 m
1,930 ft
US GoM

Evolution of Spars

cell MiniDoc
Spar  (Bemnott & Assoc)

1,330 m
World Records: 4,364 ft
First Spar - Neptune (Deep 0il Technology Classic Spar) Malaysia
First Truss Spar - Nansen (Technip)
First Cell Spar - Red Hawk (Technip)
First Drilling/Production Spar - Genesis (Technip)
World's Deepest Spar - Perdido (Technip)
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18 Spar Facilities

1,710m
5,610 ft
US GOM

2,383 m
78171t
US 6GOM
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TLPs - Sanctioned, Installed, Operating or Decommissioned
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1984 207 1992 1995 201 207 1998 1969 200 2008 1994 199 201 1997 1999 2008 2003 1999 2004 205 2007 208 2009 205

503m 518m
18501t 1,699 1t

Equatorial Guinea )5 GOM

8sam mm

28161 28821 910m

Us GOM US GOM 2951 %7 m
World Records: s oM 32061
First TLP - Hutton (Brown & Root) US GOM
First New Generation Wet Tree TLP - Morpoth (SBM Atlantia SeaStar)
First New Generation Dry Tree TLP - Prince (WorleyParsons Sea/MODEC)
World's Deepest TLP - Magnolia (ABB ETLP)
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1178 m
3863 ft
Angola

25 Tension Leg Platforms




Background Information
MUSTANG Deepwater Floaters Installed

A Wood Group Company

Semi-FPS/FPUs - 15 Deepest Facilities Sanctioned, Installed or Operating
V) BHR| BH| BH] moreny L

Helix Innovator Na Kika P-40 P-56 P-55 Thunder Hawk P-52 Thunder Horse Blind Faith Atlantis Independence

Producer | 2003 Marlim Sul Marlim Sul Roncador 2007 Roncador 2008 2008 2007 Hub
2010 2004 2010 2012 2012 2007

640 m

2,099 ft

US GOM 770m

2,526 ft
Brazil 936m
3,070 ft 1,006 m
US GOM 3,300 ft
Malaysia

1,700 m
5,576 ft
Brazil 1,795 m

5,888 ft

World Records: Brazil

First Semi-FPU - Argyll (Converted MODU)

First Wet Tree DDS - P-51 (Aker DDS)

First Dry Tree DDS - Cheviot (Moss Octabuoy)

World's Deepest Semi-FPU and FPS - Independence Hub (SBM Atlantia DDS)
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39 SemiFPS Facilities
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Background Information
Deepwater Floaters Installed

Toraw
Dalia
2006

Note:

1. Didon is currently the deepest installed and operating vessel in the world.

Golfinho Il
2008

ToraL

CLov
2012

% Denotes Current World Record for Water Depth of Operating Vessels.

FPSOs - 15 Deepest Facilities Sanctioned, Installed or Operating
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Torau

Girassol P-54 Seillean Agbami Whale Park Opportunity Oil Parque das
2001 2007 2006 2008 2011 2008 Conchas
2008

183 FPSO Vessels

bp

PSVM
2011
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¥ Didon BW Peace Pioneer
2006 2009 2010

2,000 m
6,562 ft
Tunisia

2,500 m
8,202t

Brazil oo

8,530 ft
US GOM
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