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Background Check

•1956‐1974 : Oklahoma (born & raised)

•1974‐1978 : Stanford U (education)

•1978‐2010 : Norway (problem‐solving)
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Oklahoma

•Small‐time, big‐time O&G industry

•Innovation pays

•Rags‐2‐Riches (Phillips, Kerr‐McGee)

•Can’t ain’t in the dictionary

•Keep your eyes open for opportunity

•Rig in The Netherlands (1962)

•Rig in Bergen Norway (1977)
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Stanford U

•Learned how to learn

•Muz Standing

•PVT, PTA

•Hank Ramey

•Gas engineering, PTA

•Bill Brigham

•PTA, Well logging
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Achievements in Norway
• Problem solving

• Research (PVT, EOR, GC, IO) – NTNU & PERA
• Teaching (PVT, EOR, GC, Gas, DCA, RE & PE) – NTNU (link)
• Consultancy (PVT, EOR, GC, IO)

• Sharing thru publishing
• Well Performance (IHRDC, Prentice‐Hall)
• SPE Phase Behavior monograph
• Papers

• Pillar collaboration
• Mike Golan
• Mike Fetkovich
• Aaron Zick
• Michael Michelsen
• Keith Coats

• Founder
• PERA
• Petrostreamz
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PERA 

• Founded 1988

•Curtis Whitson, professor dr.techn.

• ~15 employees & associates

•Seven PhD/MSc engineers and one office manager.

•Worldwide consulting

•Compositionally‐sensitive reservoir processes.

• Software development

•Pipe‐It (through Petrostreamz subsidary).

•EOS‐based specialty software.
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PERA Consulting
• ADCO / ADNOC
• Anadarko 
• Anadarko
• BP
• BHP
• Bunduq
• Burlington / LLE
• Chevron
• Cimarex
• ConocoPhillips
• Deminex
• DPC
• Ecopetrol
• Edison
• Encana (Cenovus)
• ENI
• Expro
• ExxonMobil
• Hess
• HLJOC 
• JVPC
• Maersk

• Noble Energy
• Occidental (Oxy)
• OMV
• PDO
• Petrobras
• PetroCanada
• PetroSA
• PDVSA
• Preussag
• Qatar Petroleum
• ResLab
• Saudi Aramco
• Schlumberger
• Shell
• SINTEF Petroleum
• Statoil (Hydro)
• Total
• Unocal
• Vintage
• Wintershall
• RasGas

Active 2009Active 2009‐‐2010 projects2010 projects
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PERA Consulting

• Algeria
• Angola
• Australia
• Canada
• China
• Colombia
• Denmark
• Egypt
• Equitorial Guinea
• Ghana
• India
• Indonesia
• Iran
• Iraq
• Italy
• Libya

• Malaysia
• Netherlands
• Norway
• Oman
• Pakistan
• Phillipines
• Qatar
• South Africa
• Tunisa
• UAE
• USA
• Venezuela
• Vietnam

Active 2009Active 2009‐‐2010 projects2010 projects
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Chinese Connection

•1980s
•Zhongxiang Chen (dr.techn.)
•Yuanchang Qi (PhD)
•Hua Hu (PhD)

• 1990s
•Tao Yang (post‐doc, employee)
•Huiling Sun (MSc)

• 2000s
•Nan Cheng (PhD)
•Huijuan Yu (MSc)
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Norwegian 
Petroleum 
Directorate

www.npd.no
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www.npd.no

•Facts

•Maps
• You name it, there’s a high‐quality map for it
• GoogleEarth

•Data
• Field production
• Facilities, pipelines
•Wells
• Logs
• Cores, Images, …

•Reports
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Every field, every month !
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Ekofisk

Troll

Ormen Lange Snøhvit

Norwegian 
fields we’re 

going to take a 
look at …
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Ekofisk

• Shallow water depth (70 m)

• Discovered 1969
• Initial production already in 1972!
• 40 years and still going strong!

• Giant (6 billion bbl , 8 Tcf) IFIPs

• Fractured chalk
• 30‐40% porosity
• 0.5‐5 md matrix ; 0.5‐100 md fracture‐matrix
• EOR (Water? HC‐gas ? N2? Water? CO2 ?)
• Subsidance / Compaction
•Modeling

• Hugely successful waterflood
• Technology Triumph #1.
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Troll

•Moderate water depth (300 m)

• Discovered 1983
• Initial oil production already in 1996.
• Earlier 4‐well template TOGI project.
• Hydro / Statoil split operatorship.

• 45 Tcf and 3+ billion bbl IFIP
• Shell valued “thin” oil = USD 0 initially! 
• >1 billion bbl already produced! (250‐500 million bbl remaining)
• Pioneering horizontal well and FPSO (1990) – Technology Triumph #2.

•Untraditional Phased Development
• Initial (small) gas TOGI project.
• Oil “rim” development.
• Gas development.
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Snøhvit

•Moderate water depth (320 m)

•Discovered 1984
•Initial gas production in 2007.

•Pressure depletion.
•19 subsea production wells.
•Subsea‐to‐land with 160 km multiphase pipeline.
•CO2 extraction and reinjection – 1 well (so far). 
•LNG transported to USA.
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Ormen Lange

•Deepest water depth (850‐1100 m)

•Discovered 1997
•Initial gas production in 2007.
•Hydro (now Statoil) operated pre‐production.
•Shell operates production.

•Pressure depletion.
•24 subsea production wells.
•Subsea‐to‐land with 2 x 120 km multiphase pipelines.
•1200 km gas pipeline from Norway(land) to UK. 
•Potential need for subsea compression in future.



42 Norwegian Oil & Gas Fields – Technology Triumphs                       April 8, 2010

Norwegian
Gas Pipeline
Network
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