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Northern Lights — transport, mjection and permanent storage of CO,
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Volume ambitions and timeline pre-set
Pre-investment for onshore storage location made

Offshore storage

FOV Energy _'

Recycling plant, Oslo
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Northern Lights CO, storage concept <

- Storage Complex:Lower Jurassic Dunlin Gp. within
ELOOT

- Johansen and Cookms. main storage units

- Drake Fm. primary seal (seismic reflector)

31/5-7 (Eos) —

- 2500 m below sea level, secondar seals exist

- Semiregional sloping aquifer, underexplored
- No well penetration within ELO01 until 2019

« 18 m core from well 3143 ~ 20 km N of license

- High-energy shallow marine depositional environment
- N-S trending coastline, &V deepening trend

- Sand presence, quality and extent main uncertainty

Based on seismic data from CGG | L
<

B Draupne Fm secondary seal complex

Seabed B Rogaland Gp secondary seal complex
B Heather C

Storage Complex defined stratigraphically and Moo Skt oty o comin
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Timelne for subsurface work

I
tone Milestone

v

Milestone Miles FID
0 1 2
6t March 28th 15% Aug Sept- 16th-17th
May June Sep Dec 2019 April ;gg% 2019 Q%itg 2nd Dec 26" Feb March 6" May
2018 2018 2018 2019 2019 2020 2020 2020
2018
- 2018 2020 —>
Smeaheia Screening Committed to AVP: Well site Discharge Ri 31/5-7 (Eos) ESP DST CAR/SORE:
o g ig Partners
put on study West decisionto  syrvey application modifications  Well spud End: started Complete FID
hold completed Hercules rig drill well 18t Jan 2020 (end: 2" decision basis
Decision to Consent March)
Commenced proceed to drill
screening study application
Aurora

Aurora screening

The 31/5-7 (Eos) well was drilled and logged from December 2"4, 2019 to January 18, 2020
A production test was performed from February 26" to March 1st, 2020

Wellresults
implementation
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Subsurface methodology — preparing for swift decisions

Geomodelling input:
capturing uncertainty span

Geomodelling approach:
full flexibility

Benchmark for well results:
Project Acceptance Criteria

Geophysics:

Seismic envelope
T/D conversion
Attribute maps

Geology:

SumNeg soft
relative acoustic
impedance

Intra Johansen
proxy +10 ms -
15ms

Large-scale correlations

Five depositionalconcepts incorporating
attribute maps

Verticaland lateraltrends

Definition of imiting factors for storage

capacity

* Constram:license boundary

e Testing ofcrucialparameters

FMU™ (Fast Model Update) setup

* Seamless static to dynamic interaction
for stochastic simulations

Readiness to incorporate well results

* Continuous and interactive process

SRS ST
1{((’.0;1 seismic.data fr

.

Delta + spit

w

Criteria to proceed to FID within time frame

Sand presence and quality

e Injectivity

* Monitorability

* Connectivity
Pressure mn Dunlin Gp.

* Hydrostatic or <3 bar depleted
Sealintegrity
Detailed welldata acquisition,analyses and
implementation program
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Static model
Net-to-gross maps
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Risk (not to scale)

Wellresults mpact on subsurface uncertamties

Risk summary,

A
1 Pre-drill

Flowing/
injectivity

v

Monitorability \/

\/

Connectivity

schematic

Post-drill, static data acquisition

106 m Net sand Johansen,
good quality

Yes,good quality,
P data (mobility)

Good quality, high NtG

Thick correlatable sands

75m Drake, XLOT,no P depletion,
continuous seismic marker

Good seal,but possible swifter
migration towards North

Delta + spit

W

31/5-7 (Eos)

CO, migration distance vs time

1000 Perm shift (0.34 - 0.67)

13000 Perm shift (0.0 - 0.34)

Perm shift (-0.61 - -0.30)
11000 License boundary
~10000 m from injection point

CO, migration distance, m

[ Cook storage unt
Bun

Johansen storage unt __ #74 Troll Vest gas province

225888

Only Permeability and Relative Permeability impacting migration speed

Monitorability

Connectivity

Post-drill, core measurements and

dynamic data acquisition

Modelled seismic response
from 5-7mlayers

22-32 km continuity from well test

Residual (operational) risk
Basis for monitoring and
mitigation

Monitorability
Connectivity

[ Migration/Leakage |
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Summary and conclusions

The Northern Lights project’s ambition is to create the mfrastructure for industrial-scale transport,injection and permanent storage of CO,

- Contingencies to subsurface work: .
- Storage area pre-selected
« Pre-mnvestments made on facilties (onshore storage,satellite)

« Tight timeline to FID

« Storage concept:

+ Ijection n sloping semtrregionalaquifer (Lower Jurassic Dunlin

Gp.) within ELOO 1 .

- No wellpenetrations

« Approach to subsurface evaluation in the time frame:
- Arange ofgeological concepts and relative likelihood developed

- Swift evaluation process by testing pre-wellassumptions with the
wellresults

« Modelng approach (FMU) flexible enough to mcorporate the well
results (while stillin wellplanning phase!)

Eos wellresults: success!
+ Screened out most ofthe proposed concepts

« Re-assessed geologicalunderstanding (more resolution on

depositional processes)
« Confirmation than planned volumes can be stored

+ FIDdelvered on time

Lessons learnt:crucialfactors

« Comprehensive front-end work

+ Detailed plan for analyses and implementation of wellresults n
the time frame
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