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Overall summary: Near-term solutions will be important also in the longer run, but new
technologies could make significant contributions to achieve near-zero emissions by 2050

From the long-list in the DNV-study in 2022, geothermal
energy was the only additional technology identified as
potentially important in a 2050-perspective

The Menti-polls confirmed traditional measures as important
also towards 2050. In addition, geothermal and nuclear power
were suggested as important 2050-opportunities

The break-out sessions provided additional insights: a holistic energy system
approach as well as CO2 capture technologies and offset mechanisms, are
important long-term measures

Long-list of decarbonisation measures

Replacing gas turbines through electrification
% Electrification: Power from shore (coordinated approach)
* Electrification. Power from shore (individual approach)
7% Electrification: Local supply from offshore wind
& '% Gas-fired power hub with CCS
Reducing emissions from the gas turbines
Q Compact topside CCS
4¢ Hydrogen and hydrogen-derived fuels for power production
¢ Optimized gas turbines: Utilisation
Increasing the energy efficiency”

177 Energy efficiency through reservoir management: Water
management

QQ’ Energy efficiency through reservoir management: Artificial
intelligence

Q‘." Energy efficiency through reservoir management: CO2-EOR
~ (.7 Optimized gas turbines: Waste heat recovery
v » Geothermal energy to reduce electrical power demand offshore

Electnfication with Offshore wind
Electrification from shore
setiar reservoll manogamen
Electrification with nucear power
as power with CCS - offshore

Gas power with CCS - onshore

ecthermal energy for power and heat
Lrtificial imelligence to reducs energy neads
Optimized use of gas turbines
fydregenfammenia os fuel in gas turbines

Gas turbines waste heat recovery

Electrification with Offshore wind

Gas power with CCS - onshore

Gas power with CCS - offshore

Electrification from shore

Electrification with nuclear power

Hydrogen/ammonia as fuel in gas turbines
etter reservoir management

Geothermal energy for power and heat

Other

s turbines waste heat recovery

Optimized use of gas turbines

Artificial intelligence to reduce energy needs

* The 2030-measures are the most important also in the 2050-perspective,
but with offshore wind and gas power w/CCS moving higher on the list.
Better reservoir management is still a key technology. Nuclear power is a
potential game changer, but associated with many challenges including
regulations, safety and costs

* Data science methods, including Al, may reduce emissions when
implemented efficiently in other tools, e.g. tools for better subsurface
understanding. Data sharing and collaboration is important for efficiency
and safety but introduces security concerns that must be managed

* Relatively little enthusiasm for using hydrogen/ammonia as fuel in gas
turbines. TG1/TG5-workshop more optimistic than TG2/TG3/TG4-
workshop. Several safety and working environment challenges need to be
solved if this solution is further pursued

* Achieving near-zero emissions in 2050 will require a holistic approach to
the whole energy system including gas, hydrogen, CCS and low-emission
power

* Technologies which primary goal is to improve efficiency, are also
important for reducing GHG emissions, e.g. drilling technologies that
reduce time, and well completion and subsea separation technologies that
reduce water lifted to topside

* When all power from offshore gas turbines has been replaced with low-
emission sources, 15% of emissions still remain. These emissions must also
be addressed to meet 2050-targets

* Several new technologies and offset mechanisms received attention, e.g.:
* Direct air capture / direct ocean capture
* Using heat pumps offshore
* Direct exhaust treatment & injection
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Summary — Workshop 3 June for TG2, TG3 and TG4

The 29 workshop participants were actively engaged through Menti polls and TG-specific break-
out-sessions. This summary note includes a preliminary discussion of results from both

09:00 Welcome, plenum, Gunnar 5 minutes

09:05 Project purpose and objective, Gunnar, 10 minutes -
09:15 Mentj poll, All, 10 minutes presentations
09:25 Presentation of pre-reads, Gunnar, 30 minutes
09:55 Transfer to break-out rooms, 5 minutes

10:00 Group work in Teams break-out rooms, 30 minutes, led by
TG-leaders

10:30 Break, 15 minutes

Break-out Break-out Break-out
room TG2 room TG3 room TG4

10:45 Group work in Teams break-out rooms continues, 30 minutes

11:15 Back to plenum - TG-leaders report from break-out sessions,

_ Plenum
3x8 minutes reports and
11:40 Menti poll, All, 10 minutes summartes

11:50 Next steps & closing remarks, Gunnar, 10 minutes

12:00 Adjourn
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Main takes from TG2/TG3/TG4 Menti polls, 3 June

Results from the 2022 DNV study on most important technologies in a 2030
perspective, were confirmed: power from shore, offshore wind, reservoir

management, and gas power with CCS

2a) What are the most important measures to reach near-
zero emissions by 20307 (allocate 100%-points)

23% Electnfication from shore
»
23% Electrification with Offshere wind
o
Battar raservolr managament
Gas power with CCS - onshore
as power with CCS - offshore
Artificial ircelligence to reduce energy needs
e
Gas turbines waste heat recovery
Optimized use of gas turbines
» yaregen/ammenia os fuel in gas turbines
=
Gecthermal erergy for power and heat

Electrification with nudear power

2¢) Which other options do we have to reduce emissions to near-zero by 2050?
(provide answer and give up to 3 votes to others' answers)

“other” technologies

23%

16%

13%

13%

10%

9%

5%

“Other” suggestions 4%
shown below 3%
20

2%

1%

2¢) Which other options do we have to reduce emissions to near-zero by 20507

(provide answer and give up to 3 votes to others' answers)

In a 2050-perspective, many of the same technologies were thought to be
important, with offshore wind as the most important. Nuclear power and

came high on the list as potential measures

2b) \What are the most important measures to reach near-
zero emissions by 20507 (allocate 100%-points)

Electnfication with Offshore wind

Electrfication from shore

Bettar reservoir managament
Electnfication with nucear power

Gas power with CCS - offshore

Gas power with CCS - onshore
Other

gccthc rma erergy for power and heat

Artificial intelligence to reduca energy needs

o, Optimized use of gas turbnes
v tydregenfammenic as fuel in gas turbines
-, aas turbines waste haat recovery

2c) Which other options do we have to reduce emissions to near-zero by 20507
(provide answer and give up to 3 votes to others' answers)

Power Market with efficiant

Demand destruction Keeper Wells

Reuse of facilities and
equipment

Supply destruction

16.08.2024

Fusion Energi

Closer cooperation between
all operators and cther
stakeholders to standardize
solutons and reduce carbon
footprint.

Direct exhaust trectment
and Injection

Subsea gas to power
(Including subsea CCS)

Focus on anintegrated
energy system including gas,
H2. CCS & power

Retroft old wells flexible energy demand Mere efficient driling

operations

CCSindepleted Repair instead of replace
reservoars and reuse
Wells for CCS

Repair, recycle, on
demand

Cooperation across
licensees , operations
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Energy efficiency per boe
produced

Cecs for retrofitting old
regulations of price from non instalations

regulating sources




Main takes from TG2/TG3/TG4 break-out sessions 3 June

Main takes from the TG2 session Main takes from the TG3 session Main takes from the TG4 session
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Summary — Workshop 11 June for TG1 and TG5

The 17 workshop participants were actively engaged through Menti polls and TG-specific break-
out-sessions. This summary note includes a preliminary discussion of results from both

09:00 Welcome, plenum, Gunnar 5 minutes

09:05 Project purpose and objective, Gunnar, 10 minutes Slenurm
09:15 Menti poll, All, 10 minutes presentations
09:25 Presentation of pre-reads, Gunnar, 30 minutes
09:55 Transfer to break-out rooms, 5 minutes

10:00 Group work in Teams break-out rooms, 30 minutes, led by
TG-leaders

10:30 Break, 15 minutes

Break-out Break-out
room TG1 room TG5

10:45 Group work in Teams break-out rooms continues, 30 minutes

11:15 Back to plenum - TG-leaders report from break-out sessions,
2x10 minutes Plenum reports

11:40 Menti poll, All, 10 minutes

and summaries

11:50 Next steps & closing remarks, Gunnar, 10 minutes
12:00 Adjourn
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Main takes from Menti polls TG1/TG5, 11 June

Results from the 2022 DNV study on most important technologies in a 2030
perspective, mainly confirmed: power from shore, offshore wind, and gas power
with CCS. Optimization of gas turbines high on the list. Reservoir management lower
on the list than in TG2/TG3/TG4-workshop 3 June

In a 2050-perspective, many of the same technologies were thought to be important,
with offshore wind as the most important. Nuclear power high on the list. Some support
for hydrogen/ammonia as fuel. Other emissions than gas turbine emissions also need to
be reduced to achieve near-zero

2a) What are the most important measures to
reach 2030 goals? (allocate 100%-points)

Electrification from shore

ectrification witl shore win
Gas power with CCS - onshore

as turbines waste heat recovery
Gas power with CCS - offshore
Optimized use of gas turbines

etter reservoir management
Electrification with nuclear power
Artificial intelligence to reduce energy needs

eothermal energy for power and heat
Other

ydrogen/ammonia as fuel in gas turbines

2b) What are the most important measures to reach near-
zero emissions by 20507 (allocate 100%-points)

Electrification with Offshore wind
Gas power with CCS - onshore
Gas power with CCS - offshore
Electrification from shore
Electrification with nuclear power
Hydrogen/ammonia as fuel in gas turbines
etter reservoir management
Geothermal energy for power and heat
“Other” suggestions Other
shown below Gas turbines waste heat recovery

Optimized use of gas turbines

Artificial intelligence to reduce energy needs

2c) Which other options do we have to reduce emissions to near-zero by 2050? 2c) Which other options do we have to reduce emissions to near-zero by 2050?
(provide answer and give up to 3 votes to others' answers) (provide answer and give up to 3 votes to others' answers)

Heat pump Fusion technology Increased effort on i s i Direct co2 capture

Demand Consolidated CO2 New Processes for H2
destructionActively by infrastructure; palnning Generation - higher

o&g

4
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Main takes from TG1/TG5 break-out sessions

Main takes from the TG1 session Main takes from the TG5 session
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Appendices with all TG-
notes and Menti-polls
available on request
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