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Molina et al. 2021. 

Geothermal Production from Existing Oil and Gas Wells: A Sustainable Repurposing Model. SPE-207801-MS. 

“The geothermal energy industry 

has never quite realized its true potential 

despite the seemingly magical promise of 

nonstop, 24/7 renewable energy sitting 

just below the surface of the Earth.” 



Geothermal potential on NCS
Mainland Norway

• 18 ℃/km mainland average.

• Several deep wells indicate >26°C/km (red dots)

North Sea/NCS

• 34.6 ℃/km North Sea average geothermal gradient

• 45℃/km locally in e.g. Central Graben, central Utsira High.

• 59 ℃/km Gro discovery Heat flow map on the 
NCS

Temperature Distributions NCS 

Source: NPD fact pages
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Water 
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Geothermal 
gradient 
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Reservoir 200°C Isotherm Notes 
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T °C 

depth 
(m rsf) 

depth 
(m rsf) 

Dist. below 
reservoir (m) 

production; structure 

Balder 25/11-4 S 127 52.9 94 1773 3782 2009 Oil/Gas;   fpso 

Grane 25/11-21A 129 46.8 83 1775 4275 2500 Oil;   platform 

Fram H-Nord 35/11-15 360 46.5 121 2601 4298 1697 Oil/Gas;   subsea 

Johan Sverdrup 16/2-10 115 46.1 84 1820 4337 2517 Oil;   platform, electrif.  

Tambar 1/3-4 72 45.1 186 4128 4430 302 Oil;   wellhead platf. 

Edvard Grieg 16/1-15 111 44.7 95 2125 4476 2351 Oil;   platform 

Rev 15/12-17 87 44.3 123 2770 4512 1742 Gas/cond;   subsea 

Dvalin 6507/7-15 399 39.9 164 4100 5012 912 Gas;   subsea 

Gyda 2/1-8 66 38.6 154 4000 5183 1183 Oil;   decommissioned. 

Morvin 6506/11-8 380 38.6 167 4320 5186 866 Gas/Oil;   subsea 

Kristin 6406/2-3 372 38.5 163 4230 5198 968 Gas/Cond;   semi-sub 

Embla 2/7-27 71 37.7 151 4000 5307 1307 Oil/Gas; wellhead platf. 

Valemon 34/11-5 190 37.8 152 4010 5292 1282 Gas/Cond;   platf. 

Kvitebjorn 34/11-3 208 37.5 142 3790 5337 1547 Gas/Cond; p  latf. 

Martin Linge 29/6-1 125 34.9 149 4275 5723 1448 Gas/Cond;   Platf+FSO 
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https://www.forskningsradet.no/en/call-for-proposals/2023/knowledge-building-project-industry/

Moving forward:  R&D Proposals

https://www.forskningsradet.no/en/call-for-proposals/2023/knowledge-building-project-industry/


Up to NOK 160 million for research on environmentally friendly energy

Demonstrate support of long-term and sustainable development of the energy system, 

contribute to the transition to a zero-emission society, and 

promote a competitive Norwegian industry.

The project must concern at least one of the following eight areas:

✓ energy transitions and impacts on society, the climate and environment

✓ new renewable electricity based on solar energy, wind power, hydropower, bioenergy or other thermal energy

✓ energy efficiency and decarbonisation of industrial processes

❑ hydrogen and other hydrogen-based energy carriers, as well as biofuels

❑ batteries and electrification of transport

NFR funds up to four times the confirmed industry cash contributions, max 14 M NOK. 

NFR: Energy, transport and low emissions
ENVIRONMENT-FRIENDLY ENERGY



Demonstrate the potential for offshore geothermal as part of the energy mix

Map geological potential - evaluation of data from oil, gas, and water wells 
to map “hot” spots for possible geothermal projects.

Use digital solutions to assess geothermal resource potential and accelerate 
prospectivity analysis and, ultimately, the delivery and performance of 
geothermal installations

Conceptual offshore plant designs and integration into existing grid systems

Business cases: 

Address the economics (CAPEX/OPEX/LCOE)

Map synergies with CCS, blue- and green H2, and sustainable marine 
mineral mining) 

Addressing Scope 3 synergies

Policy framework – social and environmental issues 

Oil and gas wells/geothermal wells

Governments, regulators and stakeholders

Scope/deliverables

Potential power output of ORCs for some selected fields on UKCS. 
Source: Auld et.al (2014): 



Work 
packages

Title

WP 1 Exploration & characterization of geothermal resources

WP 2 Upstream technologies for heat mining options

WP 3 Downstream technologies for heat mining options

WP 4 Costs, ROI, Business cases 

WP 5 Social, environmental and regulatory challenges 

WP 6 Education and dissemination

WP7 Project Management 

Work packages



Geothermal in the media

High costs and limited potential to reduce GHG through electrification offshore



Description/application scope and maturity 



GHG reduction potential/main challenges and 
opportunities



https://www.nrk.no/norge/xl/kraften-fra-havbunnen-1.15854345

https://www.nrk.no/norge/xl/kraften-fra-havbunnen-1.15854345


Discussion

Way forward:

mature project proposal with partners

In-kind contribution


