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Agenda

= 4D survey requirements
= Arfugl field background
= 4D history and feasibility

= Opportunistic Multi-client 4D monitor
= The decision
= Acquisition and processing

= 4D results and analysis
= Summary / future work
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4D survey requirements Source & Receivers

Geometric repeatability
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Arfugl Field Introduction: location map
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2 discoveries: A rfugl discovered in 2000 and Arfugl North discovered in 2012.

Field development: 2019-2021.

O Discovery wells



Arfugl Field Introduction
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®  Cretaceous Lysing Fm, Gas
field

®  Stratigraphic pinch-out to
the east

= 60 x 3km

= Average 30m total thickness
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4D history at Arfugl

Year
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hardening ' &'AK@FBP

Water flooding

4D feasibility

= Hardening: water
replacing gas and
pressure depletion

Gas expansion

softening '

After production

= Softening: gas
saturation increase (gas
cap expansion or gas
out of solution in the
aquifer)

Before production
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2022 Multi-client monitor?

Dual source
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4D history at Arfugl

Year
05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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2022 repeatability

= 2022 Multi-client survey matched legacy
azimuth by 6-degree deviation

= Phased 4D project

shots

receivers

Phase 1: Geometric repeatability analysis

Phase 2: 2005 outlin

Phase 2: Full 2017 outline
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Seismic Processing

= Hard rugose seabed/multiples = |ntermediate cubes
= Weak underlying reflectivity = 4D Co-denoise At 7o Bl o ¢
= Small expected 4D changes = Good collaboration AR A De-multiple |
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4D analysis: 2005 3D stack Crossline
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4D analysis: 2017 - 2005 Crossline

@ AkerBP

N SE
? - T - ——
- - - - -
| Repeated 4D data (17-05) ]." - . . -/ R ie: Anfie Sta¥ g v
» "o » - . p— f” o - i > -
» - - -
| ~——y - . . - : \ -, ~ - .
_2200’ ~ ol — . - - . ‘, <
."“\‘ .,‘ s »‘ ‘..o - Q. - .a :; e * 2"
- .b - - P - -& . ". o . - '
’ - - -4 - -0 . — -
e - - "“ ‘- — o — " - - ‘w Hardening
-24001 - — A Dl “e e — \'? ~SC - Hardening depletion
| . L —UN - - — - \— Water replaceme
- ~ - ‘
" . 5 o - -
B p -
. » .
-2600+ -
-
- Top Lysing
GWC , - —
-28001 - =
‘J\ Base Lysing
\\ . - Hardening interpreted as
pressure decline and
. water replacing gas
-3000- e , ' ,
0.05 0 500 1000 1500 2000 2500m
0.00 " & .
008 1:4 ABP17-BPNO5_FULL_T_MATCH_TSHIFTED_PHS-90 o
-32001 8
5 - 13




4D analysis: 2022 - 2005 Crossline

Non-repeated 4D data (22-05)
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contact - gas out of
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{ Hardening
Hardening depletion

Water replaceme

Softening Depletion
Gas expansion
Gas out of Solution
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Summary

= |nclude 4D in value proposition of Multi-Client surveys
= Low-cost alternative to proprietary survey
= Future work: 4D with non-repeated azimuths

The 4D data results are important for reservoir
characterization and infill well opportunities at Zrfugl

= Hardening: Mapping of the waterfront, potential flow
units, segmentation

= Softening: depletion in the aquifer. Lack of softening
may indicate compartmentalization
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