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Shell EP R&D Technology focus areas

Seeing in the Earth

Geology, seismic sensing, HC-detection 

Accessing the Earth

UB drilling, well engineering

Draining the Earth

Int. res. modelling, time lapse seismic, smart fields

Processing & Transporting fluids 

Infrastructure offshore, Deep water technology

3D viewer



• Key Business: Technology development

• Key Focus: Where Norwegian industry is leading

• Key Goal: Rapid application of successful technologies 

in the Shell Group

• Aspiration: Window for Norway into the Shell Group

Shell Technology Norway A/S



Shell Technology Norway A/S

Technologies Resources

Key areas Subsea processing 80 %
Systems
Equipment
Installation

Cleaner Production
Discharge to Sea
Emissions to Air

Technology Deepwater 15 % 
support areas Smart fields

Gas utilisation

Facilitation Subsurface 5 %
Other



OG21 - Focus Areas & Technology Targets Areas (TTA)

Environment

Increased 
recovery

Deep water

Small fields

Gas value chain

•Zero harmful discharge to sea
• 30%red. emissions to the atmosphere

•Stimulated recovery
• Cost effective drilling

•Real time reservoir management
• Deep water floating technology 

•Long range transport of well stream
• Seabed and downhole processing

•Competitive gas production and   
offtake



Discharge to Sea



Projected water production on NCS 

Source:  OED/OD, 2004





UKCS – OSPAR baseline/targets 





STN Discharge to Sea - Program objective

STN to coordinate/lead development of technology to reduce discharge to sea 
from E&P activities

All activity aimed at achieving maximum benefit at minimum cost (environmental 
risk assessment)

Enable access to new areas

Existing Assets

• De-bottlenecking
• Remote operation
• Monitoring

New Developments

• Subsea systems
• Remote operation
• Drilling and well operations
• Enabling technology



STN Discharge to Sea - Program outline

+ Environmental Risk Management (DREAM/ERMS)
Risk is field specific and risk assessment provides tool for targeting optimal cost 
benefit efforts
Tool used by all NCS operators, application spreads internationally 

+ Produced Water Treatment
Specific technology to address continuous discharges
Increased volumes and stricter legislation

+ Spills & Leak Detection
Enabler for subsea/remote operation

+ Monitoring of oil in water
Enabler for subsea/remote operation, improved operation

+ Discharge from drilling operations
Enabler for access to new areas



Water treatment moves upstream…

EPCON
C-TOUR
MPPEPECT-F

Mares Tail©
CTC

VIEC
CDS
ConSepT
KPS

Down-hole separation:
DGRASS
Cyclonic devices

Troll pilot
S2B
Cycep
CDS/FMC

OG21/OLF JIP

In-line
separation

Separation

Bulk  removal Water polishing
Discharge

Sea level

Subsea separation

Bulk  removal Water polishing
Discharge

Seafloor

Sub-surface PWRI (water-flood or disposal)

Trends in water treatment’



NCS development portfolio









Emissions to Air







Emissions to air

• Emissions to air:
– Focus area in STN 
– Program establishment in progress

• Align with OG21 strategy, - reduce  CO2 and NOx by:
– Energy efficiency measures
– CO2 sequestration
– Gas turbine with steam injection or SCR
– Renewables offshore



Global outlook

• Legislation for discharge to sea increasingly stricter
– Front-edge in Norway/Europe
– Experience transfer from Norway to less “mature” areas

• Environmental risk assessment gaining support outside Norway (Used 
by Total, ENI, Petrobras, CP and Statoil outside NCS)

• Strong focus on leveraging and experience exchange (i.e. NSOM)

• Enabling technologies for new, vulnerable areas



Shell in the world 
With approximately 119,000 employees in more than 145 countries and 
territories around the world, the companies that comprise the Royal 
Dutch/Shell Group are engaged in Exploration and Production, Gas & 
Power, Oil Products, Chemicals, and Other industry segments including 
Renewables, Hydrogen and Trading.

Exploration and 
Production

17,100 employees

$9.1 billion earnings

Gas & Power

2,100 employees

$2.3 billion earnings

Oil Products

81,600 employees

$2.9 billion earnings

Chemicals

8,600 employees

-$209 million earnings

Other industry 
segments

2,800 employees

-$267 million earnings

Source: Annual Reports, May 2004



END



Emissions from the Norwegian Petroleum Sector

CO2: NOx:

Source: MPE/NPD





Maximise recovery from existing assets

Expand into new assets, regions, markets

Minimise unit costs

Timely identification, speedy deployment and wide scale 

application of the right technologies !!

Shell EP global challenge
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30% Reduction of Harmful Emissions to Air

Reduce the emissions of environmentally harmful gases to air. 
Focus on the gases for which a major part of the total national 
emissions are emitted by the oil and gas industry, and for which
no roadmap to lower emissions is implemented.

Specific Emission Targets for year 2010:
52 kg CO2 equivalents per Sm3 oil equivalents delivered

The target is challenging, but within reach

0.12 kg NOx per Sm3 oil equivalents delivered
Very difficult to reach. Current prognosis showing much higher 
emissions.

Objective:
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30% Reduction of Harmful Emissions to Air

30% reduction of harmful emissions to air very ambitious.
No quick fix solutions in the pipeline. 
A mix of short term and long term solutions needed:

Energy efficiency measures
CO2 sequestration
Gas turbine with steam injection
Cooperate with sectors where cost of NOx reduction 
measures are lower (e.g. convert ships to gas or install 
catalyst)
Renewables offshore

Possibilities:



7

Challenges
Difficult to start NOx projects as long as the future 
Norwegian NOx regime is unknown

The main obstacle for CO2 sequestration is 
economy. A stable, long term framework that 
makes CO2 handling economical viable needed to 
get pilot projects off the ground.

Uncertainties regarding geological storage of CO2
vs. international protocols needs to be solved.



Main Objectives

Develop new knowledge and
technology to ensure economic 

and environmentally sound 
development of the resources 
on the Norwegian Continental 

Shelf
---------

Strengthen the industry’s 
competitive advantage in a global 

market by developing new and 
attractive technology products 

and systems

OG21 – Oil & Gas in the 21st Century





Leverage, funding and cooperation

• OG21/OLF focus on discharge to sea and emissions to air
– 1 of 9 Technology Target Areas (TTA) focus on souring, leak detection and water 

treatment technology

• Petromaks programme (NRC) 
– Water treatment to increase processing and transport capacity

• Demo 2000
– RMR, SILD, OIW monitoring, DGRASS, Subsea separation, VIEC, Sand 

management, ResMan (Downhole water monitoring), ++

• Operators cooperation (NSOM, JIPs)

• Suppliers – Universities - Institutions
– EPCON, C-Tour, KPS, CDS, AK, FMC, ABB (Vetco Aibel), ConSepT, …
– NTNU, UiB, UiO, HiS, …
– SINTEF, RF, CMR, …



Leverage, funding and cooperation

• OG21/OLF focus on reduced emissions to air
– Technology Target Area focus on CO2 and NOx
- power generation efficiency (steam injection, operational), energy management 
- alternative power sources (renewable, power transfer from onshore) 
- CO2 management & infrastructure 
- mapping emission reduction potentials

• Petromaks programme (NRC) 
– CO2-EOR

• Governmental Innovation Fund
– 2 billion nok fund for development of emission free gas power

• Bilateral agreement US/Norway and Carbon Sequestration Leadership Forum
– Technology cooperation on CO2 capture and storage

• Operators cooperation (NSOM, JIPs)

• Suppliers – Universities - Institutions



Kilde: OLF



Shell WindEnergy
CO2-EOR at Draugen

• JIP with Statoil and 50% funding by the Norwegian Research 
Council (NRC). Awaiting funding approval from NRC.

• Study of CO2-EOR on Draugen and Heidrun,transport of CO2 and  
CO2 capture from Statoil methanol plant at Tjeldbergodden

• Linked to Statoils plans of doubling methanol plant capacity and 
power plant construction at Tjeldbergodden.

• Learn from Statoil study of Gullfaks
• Combine with WAG study.
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