FPS Spending: $20 Billion a Year and Growing

By Bruce Crager

Endeavor Management

2700 Post Oak Blvd. P+713.877.8130

Suite 1400 F+713.877.1823 E [ ] dea'V'OI\
Houston, Texas 77056 www.endeavormgmt.com




FPS Spending: $20 Billion a Year and Growing

This article was originally featuréda & 9 Y RS I it Diljo Dajlydan@iglid, 2014 issue.

FPS Spending: $20 Billion a Year and Growing

Let’s quickly review the industry’s forecast for deepwater development: Capital spending on
floating production systems is ramping up this year. The industry will be investing over $20 billion
per year for at least the next four years.
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FPSOs Are the Dominant Choice

The industry’s overwhelming choice of floating production system for its new deepwater
developments is the FPSO.
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248 FPS Projects Are in Various Stages ofPlanning

The industry already has 248 FPS projects in bidding/final design or under study.

Floater Projects Planned or Under Study = 248

72 Floater Projects are in Bidding 176 Floater Projects are in the
and Final Design Stage " Planning or Study Stage
(as of March 2013) (as of March 2013)
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Brazil, W. Africa, and SE Asia Driving FPS Demand

The bulk of the new installations will be in South American (Brazil), West Africa, and Southeast Asia.
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FPSEngagement
Qualified survey responders confirm the location of the new FPS installations. However, a

significant portion of those with FPSO experience are not yet actively engaged, but are likely to
become very busy over the next few years.

Are you currently working on a new FPSO project and,

if so, for what geographic area?
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FPSO Form Changes?

The next question is what form these new FPSO installations will take. Will they all be shaped as a
traditional ship design or take other forms?

Are all FPSO’s Shipshaped ?
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Sevan Hull is an Example of Form Adaptation

The short answer is: No. FPSO designers will adapt and design to fit the environment, economic
limitations, and desires of the operator. In witness of this is a cylindrical design from Sevan; this
one can process and store up to 250,000 bbl of produced oil in tanks at the base of the structure.

Sevan Piranema Technical Data

Operator, Field, Location Petrobras, Piranema, Brazil
Date Built / Converted 2007

Owner Sevan Marine

Operating Water 1,090 meters (1,600
Depth - Phase 2)

Number of

Locations d

Max Liquid

Handling 30 MBOPD

Oil Storage
Capacity

250 MBBLs

Mooring System
Type

9 Point Spread
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Incorporating Drilling Equipment Makes FPSOs a Longer Term Solution

As part of their operational mission, some operators will prefer FPSO (Floating Drilling Production
Storage and Offloading) concepts that take a longer, field life-cycle view by incorporating a drilling
package for field development and infrastructure service work. Some drilling packages will be
permanent, but other designs allow the use of platform rigs for short-term drilling or well service
campaigns. Over the life of the field, the operator will save compared to the expense of mobilizing
a semisubmersible or drillship for this work.

Azurite Graphic - FDPSO
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Repurposed Barges Offer Small Field Options

Depending on the environment, some FPSO developments will use repurposed barges, such as in
this San Jacinto field installation. Though not a high-volume facility, it is suitable for smaller fields
and is a concept appropriate for more benign environments.

San Jacinto Technical Data

Operator, Field, Location Conoco - Kepiting, lkan Pari, Sembilang - Indonesia

_ Date Built / Converted 1986 Built / 1994 Upgraded

Owne ?
4 Coldstacked

Operating Water 91 meters,
Depth Sembilang
Number of 3
Locations
Max Liquid
Handling 11,000 bpd
Oil Storage
Capacily 53,000 bbls
Mooing Syeen 8 Point Spread
Type
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Existing Facility Limitations Can Constrain Entire Developments

There are many fields where production is constrained by the existing facility. The Zafiro Producer
was insufficient to service an expansion in the number of field wells and their resultant oil flows.

Zafiro Producer Technical Data

Operator, Field, Location ExxonMobil, Zafiro Block B, Equatorial Guinea

Date Built / Converted 197311996
Owner ExxonMobil
Operating Water
Depth 180 meters
Number of 1
Locations
Max Ligid 80,000 BOPD
Handling
Oil Storage iz
Capaciy 1.9 Million Barrels
Moormg Sysiem 12 Point Spread
Type
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Zafiro Expansion Integrated Multiple Vessel Additions

To meet the need for additional capacity, Zafiro Field’s FPSO was transformed from a single vessel
facility into a multi-vessel, integrated configuration using two additional vessels. The original Zafiro
Producer FPSO was upgraded in the field with an additional 5,000 tons of process facilities while
production continued. For safety reasons, the FPSO storage tanks were not in service during these
upgrades and as FSO was moored adjacent to the FPSO for crude storage. This picture shows an
additional VLCC shuttle tanker which is offloading the FSO.

Zafiro Producer Technical Data
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Storage Innovation at Oribi

Another interesting configuration is at Oribi Field off South Africa, which uses a semisubmersible
form with a central drilling package, and has limited oil storage in the large lower tanks of the
columns. Processed crude was normally sent to an FSO adjacent to the semi FPSO. The FSO also
acted as the shuttle tanker to transport the crude to a refinery in South Africa. When it the FSO was
out of the field, production continued by storing the produced crude in the semi’s column tanks.
When the FSO returned to the field, the crude in the column tanks is pumped to the FSO.

ORIBI Development

ORCA Floting
Praduction Facifity
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ORCA FPSO Produces the Oribi Field

The FPSO in this case (Oribi) is the ORCA, a repurposed semisubmersible rig built in 1970 and
converted into a mobile offshore production system in 1997. This unusual system illustrates the
point that future FPSOs will come in many forms to meet the needs of the producing field and the
operator’s economics.

ORCA Technical Data

Operator, Field, Location PetroSA, Oribi, South Africa
A Date Built / Converted 1970 Halifax Canada / 1997 Conversion
Owner PetroSA
Operating Water
Depth 120 meters
Number of 1
Locations
Mex Liquid 30,000 BOPD
Handling
Oil Storage
Capacity 34,000 Barrels
¥ oareg Syslen 9 Point Spread
ype
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FPSOs the Clear Deepwater Choice as Activity Grows

The FPSO is the most flexible of floating production systems and will continue to be the system of
choice for deepwater development. Making the correct configuration choice among the many
options will take insight and wisdom, as well as deepwater experience, to understand the many
tradeoffs required.

Conclusions

* Floating Production Systems have become THE solution for
water depths over 1000 feet and for many marginal fields

* FPSO’s make up the majority of the FPS’s now and
forecasted for the future

* Qurindustry continues to develop innovative solutions

« Subsea production is the common method for developing
wells for FPS solutions

 The size and cost of FPS units continue to grow significantly

* Qur industry is near full capacity and more projects are
coming !
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About Bruce Crager

Executive Vice President — Offshore, Subsea and Marine — Endeavor Management

Bruce has 40 years experience in offshore drilling and production, primarily in management
positions. This has included significant experience evaluating and providing all types of field
development solutions, particularly those based on floating production systems and subsea
production equipment.This Endeavor Insight is brought to you by Endeavor Management, a
management consulting firm that leads clients to achieve real value. Endeavor Management’s Oil
and Gas practice can provide independent and unbiased help when tackling the challenges of
strategy, leadership and culture.

Bruce joined Endeavor in 2010 and is responsible for the development of an experienced team to
support clients in the areas of strategy development, organizational change/development, decision
analysis, and in technical areas such as field development planning and operational improvement.
Since joining Endeavor, Bruce has consulted for many clients, including Addax Petroleum, Afren,
Audubon Engineering, Barra Energia, Cal Dive, Cameron, ENI, Maersk Oil and Gas, Petrobras,
Pemex, Ridgewood Energy, Shell and VAALCO Energy.

Education:

Bachelor of Science — Ocean Engineering, Texas A&M University— College Station, Texas, 1975
Master of Business Administration, University of Houston— Houston, Texas, 1979

For more information about Endeavor Management’s Qil and Gas practice and specifics about our
expertise in Offshore, Subsea and Marine visit : http://endeavormgmt.com/industries/oil-and-gas/

About Endeavor

Endeavor Management, is an international management consulting firm that collaboratively works
with their clients to achieve greater value from their transformational business initiatives. Endeavor
serves as a catalyst by providing pragmatic methodologies and industry expertise in
Transformational Strategies, Operational Excellence, Organizational Effectiveness, and
Transformational Leadership.
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Our clients include those responsible for:

Business Strategy

Marketing and Brand Strategy
Operations

Technology Deployment
Strategic Human Capital
Corporate Finance
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The firm’s 40 year heritage has produced a substantial portfolio of proven methodologies, deep
operational insight and broad industry experience. This experience enables our team to quickly
understand the dynamics of client companies and markets. Endeavor’s clients span the globe and
are typically leaders in their industry.

Gelb Consulting Group, a wholly owned subsidiary, monitors organizational performance and
designs winning marketing strategies. Gelb helps organizations focus their marketing initiatives by
fully understanding customer needs through proven strategic frameworks to guide marketing
strategies, build trusted brands, deliver exceptional experiences and launch new products.

Our websites:
www.endeavormgmt.com
www.gelbconsulting.com
www.gulfresearch.com
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