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Northern Lights – tra nsport, injection a nd perma nent stora ge  of CO2
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3rd pa rty

Volume a mbitions a nd timeline  pre-se t
Pre- investment for onshore  stora ge  loca tion ma de

Eos

31/2-3

31/8-1

Northern Lights
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Northern Lights CO2 stora ge concept

• Storage Complex: Lower Jurassic Dunlin Gp. within 
EL001

• Johansen and Cook fms. main storage units

• Drake Fm. primary seal (seismic reflector)

• 2500 m below sea level, secondar seals exist

• Semi-regional sloping aquifer, underexplored

• No well penetration within EL001 until 2019

• 18 m core from well 31/2-3 ~ 20 km N of license

• High-energy shallow marine depositional environment

• N-S trending coastline, E-W deepening trend

• Sand presence, quality and extent main uncertainty
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EL001
31/5-7 (Eos)

31/2-3

Stora ge  complex

Expected CO2 extent
in 20 49 with 37.5 Mt 
(Pha se 1 injection end)

1-2 deg

4 
km

31/8-1

Stora ge  Complex defined stra tigra phica lly a nd 
a rea lly, CO2 to rema in within EL0 0 1

Ba sed on se ismic da ta  from CGG  
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Timeline  for subsurfa ce  work
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May 
2018

Smeaheia 
put on 
hold

6th March 
2019

Commenced 
screening study 

Aurora

June 
2018

Screening 
study 

completed
Decision to 

proceed

Sep 
2018

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

2018 2019 2020
AVP:

decision to 
drill well

16th-17th

March 
2020

CAR/SORE:
Complete 

decision basis

2nd Dec 
2019

31/5-7 (Eos) 
well spud End: 
18th Jan 2020

26th Feb 
2020

ESP DST 
started 

(end: 2nd

March)

6th May 
2020

Partners
FID

Well site 
survey

April 
2019

28th

June 
2019

15th Aug 
2019

Discharge 
application

Consent
to drill 

application

Sept-
Oct 

2019

Rig 
modifications

Dec 
2018

Committed to 
West 

Hercules rig

Aurora screening

Static and dynamic reservoir modeling (FMUTM – Fast Model Update)

Well preparation
Drilling-logging ESP 

DST
Well results 

implementation

Milestone 
0

FIDMilestone 
1

Milestone 
2
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Delta + spit

Beach ridge

Shoreface

Offshore bar
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2 corre la tions

Subsurfa ce  methodology – prepa ring for swift decisions

5 |  Document Title

Geomodelling input:                       
capturing uncertainty span

Geomodelling approach:                          
full flexibility

Benchmark for well results:                
Project Acceptance Criteria

Geophysics:
• Seismic envelope
• T/D conversion
• Attribute  ma ps
Geology:
• La rge-sca le  corre la tions
• Five depositiona l concepts incorpora ting 

a ttribute  ma ps
• Vertica l a nd la tera l trends

Front-end loa d

Definition of imiting factors for storage 
capacity
• Constra in: license  bounda ry
• Testing of crucia l pa ra meters
FMUTM (Fast Model Update) setup
• Sea mless sta tic to dyna mic intera ction 

for stocha stic simula tions
Readiness to incorporate well results
• Continuous a nd intera ctive  process

Criteria to proceed to FID within time frame
• Sa nd presence a nd qua lity

• Injectivity
• Monitora bility
• Connectivity

• Pressure in Dunlin Gp.
• Hydrosta tic or <3 ba r deple ted

• Sea l integrity
• Deta iled well da ta  a cquisition, a na lyses a nd 

implementa tion progra m

White : high
Red: low

SumNeg soft 
re la tive  a coustic
impeda nce
Intra J oha nsen 
proxy +10 ms -
15ms

Sta tic model
Net- to-gross ma ps

Ba sed on se ismic da ta  from CGG  
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Delta + spit

Beach ridge

Shoreface

Offshore bar
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2 corre la tions

Well results impa ct on subsurfa ce  uncerta inties
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Pre-drill

Residual (operational) risk
Basis for monitoring and 

mitigationR
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 to
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Sand presence

Seal

Flowing/
injectivity

Connectivity

Migration/
Leakage Connectivity

Monitorability

Monitorability

Migration/Leakage

Risk summary, schematic

10 6 m Net sa nd J oha nsen, 
good qua lity

Yes, good qua lity, 
P da ta  (mobility)

Modelled se ismic response  
from 5-7 m la yers

Thick corre la ta ble sa nds

Post-drill, static data acquisition

Post-drill, core measurements and 
dynamic data acquisition

2.2-3.2 km continuity from well test

75m Dra ke, XLOT, no P deple tion, 
continuous seismic ma rker 

Good sea l, but possible  swifter 
migra tion towa rds North

Good qua lity, high NtG

Connectivity

Migration/
Leakage

Monitorability
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Summa ry a nd conclusions
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• Contingencies to subsurface work: 

• Storage a rea  pre-selected

• Pre-investments made on facilities (onshore storage, sa tellite)

• Tight timeline to FID

• Storage concept: 

• Injection in sloping semi-regiona l aquifer (Lower Jurassic Dunlin 
Gp.) within EL0 0 1 

• No well penetra tions

• Approach to subsurface eva lua tion in the time frame: 

• A range of geologica l concepts and rela tive likelihood developed 

• Swift eva lua tion process by testing pre-well assumptions with the 
well results

• Modeling approach (FMU) flexible enough to incorpora te the well 
results (while still in well planning phase!)

• Eos well results: success!

• Screened out most of the proposed concepts

• Re-assessed geologica l understanding (more resolution on 
depositiona l processes)

• Confirmation than planned volumes can be stored

• FID delivered on time

• Lessons learnt:crucia l factors

• Comprehensive front-end work

• Deta iled plan for ana lyses and implementa tion of well results in 
the time frame

The Northern Lights project’s a mbition is to crea te  the  infra structure  for industria l-sca le  tra nsport, injection a nd perma nent stora ge of CO2
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