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Presentation Notes
Welcome etc
Why am I here today as EVP sustainability in SINTEF?
Because gas is a transitional fuel to a low carbon future  and gas is more than natural gas, among others it is also CO2 and Hydrogen
My origin in natural gas as my PhD was titled:  "Experimental and theoretical studies of environmental aspects of natural gas combustion"- this was in the previous millennium or century (1994) and we were really happy if we could produce as much CO2 as possible to have the highest possible combustion efficiency and still keep formation of nitrogen oxides at bay. This has changes in the way that we are still striving for the higest possible efficiency but we also care more and more about the climate footprint from production, transport and use of natural gas.
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Partnership with
NTNU

e Strategic and operational
cooperation since 1950

e Joint use of laboratories and
equipment

e Cooperation covers research
projects, research centers and
teaching
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Description of the partnership of SINTEF and NTNU (Norwegian University of Science and Technology), which comprises the following elements:
 
Strategic coordination. NTNU and SINTEF have drawn up a joint strategy .  
Regular meetings of our respective top management teams.
 
NTNU personnel work on SINTEF projects.
SINTEF staff teach at NTNU.
We share laboratories and equipment.
We collaborate on major projects, research centres and Gemini centres.
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Becoming a gas nation

Discoveries of natural gas e.g. at
Haltenbanken and Tromsgflaket

—
1973 1981 1984 1987 SPUNG 1993 2002 2007
Hammerfest LNG plant at Melkgya
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In the 1970s, LNG industry went through rapid growth period with a significant increase in production capacity of LNG (base load plants).
At the Norwegian yard Moss Rosenberg, the The Moss® spherical containment system was developed and the first ship was delivered in 1973.
NTH-SINTEF Refrigeration engineering took part in the development of its insulation system based on experimental measurements and experience.
At the same time they took interest in getting knowledge on the behavior of hydrocarbon mixtures.
(Japan planed to substitute coal with natural gas at large scale, and their preference of the Moss spherical tank system for security reasons, played an important role in this development.)

The interest increased with the gas discoveries made in Norway during the 1980s.
In 1983, Statoil and NTH-SINTEF initiated cooperation on development of  LNG production technology. 
As SPUNG, a state R&D program for utilization of natural gas was launched in 1987, the Refrigeration engineering group at NTH-SINTEF 
performed several research projects and educated several PhD students within the program. The knowledge gained through PhD work 
covered a broad range of LNG related knowledge gaps
SPUNG: 
Chemical conversion
Energy production
Storage, transport and distribution
Research program of significant volume, close cooperation between industry – research - education

The LNG related research focused on
Measurement and calculation of 
	thermodynamic properties of natural gas mixtures
	key performance parameters of heat exchangers – pressure drop and heat transfer for mixtures undergoing condensation and evaporation
This knowledge, and the 15 educated PhDs who worked within industry and research was vital for the development of the Mixed Fluid Cascade 
Process, developed by Statoil and Linde, and applied at Hammerfest LNG plant
Approved by Parliament 2002
Production began in 2007
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Innovation
project, Mini
LNG, Naturgass
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Gas Technology Centre NTNU- SINTEF 2014-2017 Priorities

GTS works through six axes:

1.Increase the visibility of gas technology R&D at
NTNU/SINTEF

2.Promote new R&D initiatives

3.Influence Norwegian national priorities

4.Ensure top quality education and recruitment of
students and researchers

5.Active in networking and internationalization

6.Promote internal coordination and synergism in gas
technology R&D at NTNU/SINTEF
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A global outlook- where are we heading?

SINTEF



Challenges faced by Norwegian exporters

* Maintain economic viability
* Expensive production

* Low current prices
* Maintain flexible production and transport

* Reduce greenhouse gas emissions

* Enable production from new fields
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Energy
Perspectives 2016

Long-term macro and markel outlook

Long-term projections of
the global energy sector

Bloomberg

NEW ENERGY FINANCE
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2013 Fossil  Non-fossil 2050 2013 Fossil  Non-fossil 2050 2013 Fossil  Non-fossil 2050
6DS 4DS 2DS
I Biomass and waste i Hydro  mwmw Other renewables Nuclear B Naturalgas mmOQil mwCoal ==e=Share of fossil fuels
Key point The primary fuel mix in the 2DS is more balanced across different sources.
SINTEF

Source: IEA Energy Technology Perspectives 2016
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The IEA and Statoil Energy Perspectives see hardly any change in gas usage- safe heaven – this correspond to the Renewal scenario of Statoil (2DS)- But we are targeting 1.5 deg and we will not pick the most cost effective measures and fossils would still be on the defence line – retracting- as RES will always be preferred for fossil- time to think new solutions.


AN ACCELERATING IMPERATIVE

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

Kyoto — 8 years from signing to coming into force

Paris < 1 year!
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Kyoto : 11 Dec. 1997- entered into force 16 January 2005
Paris: 12 December 2015- enter into force 4 Nov 2016 (30 days after it was triggered- 55%, 55 countries)


Norwegian Oil and Gas Revenues (2015)
Norway

Gas ? Oil
114 Sm?3 @ 113 Sm?

Q 0

.e.
227 mrd NOK ~200 mrd NOK
(2015) (2015)
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Topics v Documents v What's new v Ministries v

You are here: Governmentno « What's new « Development of a full-scale CCS project

Development of a full-scale CCS
project

Press release | Published: 2016-10-06

The Government proposes to grant 360 million Norwegian
kroner for the continued planning of a full-scale CCS
(Carbon Capture and Storage) demonstration facility in
Norway. The Government also proposes continued
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Green field development - and green fuel?
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Scenarios for remote gas production (2009) —
time to do it again?

Applied Energy 86 (2009) 2681-2689

Contents lists available at ScienceDirect APPLIED
ENERGY

Applied Energy

journal homepage: www.elsevier.com/locate/apenergy

Scenarios for remote gas production

Grethe Tangen, Mona J. Malnvik *

SINTEF Energy Research, Sem Saclands vei 11, N-7465 Trondheim, Norway
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Summary @

* Natural gas can be integral in the energy and climate revolution — many opportunities

e Several opportunities to grab which are not yet taken- it's time to put bets on some
developments which will happen

e Linear thinking and extrapolation don't work any more

* Innovations are needed in the field — core technologies to pave the road for continued
and long term value creation from natural gas

e Scenario building can be a helpful tool

Good luck with the conference and the fruitful discussion to be
hosted at the TGTC-4 event!
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Fritt fra Loius Pasteur "Chance favours the prepared mind"- igjen for å pushe på proaktivitet- tiden er  inne for å ta noen sjanser og bets I O&G- de selger feil product og er på en forvitringsbane- ikke på ressurser men på etterspørselen på det de produserer på medium/lang sikt
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Teknologi for et bedre samfunn
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