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Heidrun field mstallations and geology =
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Heidrun field dramage strategy
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Heidrun IOR and well solutions
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Heidrun IOR and well solutions
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A-4 Heidrun “‘Manara” Smart Completion equinor

- Six inflow stations, covering eight reservoir zones
- Start-up September 61,2021
- Swellpackers — Estimated 55 days to fullseal

Formation

__

Tilje 2.5
Tilje 2.4

Tilje 2.2
Tilje 2.1.2
Tilje 2.1.1
Aare Fm. 7.2 8 466 24 6 -
Aare Fm. 7.1 4 290 28 5
Aare Fm. 6.2 56 1655 63 4+5
Aare Fm. 6.1 6 133 95 3
Aare Fm. 5.3 15 504 71 2/3 Are 6.2 Inflow st. #4 & #5
Aare Fm. 5.2 7 272 51 2 Are 6.1 Inflow st. #3
Aare Fm. 5.1 3 35 166 1 Ares.3 Inflow st. #2
Are 5.2 |
Are 4.4
9 %" casing shoe 8 " rat hale TD
(2636 mMD / 2254 9 %" Open hole (3483 mMD / 2490

mTVD) 60° mTVD, 80°)

Reservoir fluid
I Gas
I Ol

I \Water

Springar
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Ex# 1: A-4 Inttialclean-up — Standard WellParameters
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- Standard wellparameters give no
mformation about;

- Zonalcontribution and clean-up.

- Expectation before start up

- No mitial water production

- Potential water producing zones
- Lower part ofwell, Aare Fm 5.1

- Aare Fm. 6.1 n neighboring well
shut-off due to thief zone causing
water/sand production
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Ex # 1:Inttial clean-up — Standard Well+inflow station parameters equinor %
Flow Rates
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Inflow station parameters:
+ Chokes

Pressures

Temperatures
Rates

Water cut
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Ex 2:Sand Incident — Inflow station rates and water cuts
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Sanding incident November 2021

- Station rates and water cut gives
additional nformation

« An extreme mcrease ofrate instation # 1
was observed

- Most likely a massive water breakthrough
with high amount of sand

- Tubing filled with water +sand

Solution
« Shut-in Station # 1

- Wellstarted up easily with GL, within a
few hours

- First sample at surface,Sand volume
1,3% Next 0,0 1%.

- Massive sand production avoided

Open 07 June 2023
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WellA-4:Operational summary with mflow stations m the completion equinor =
Clean-up phase and production optimization Sand control
With inflow stations installed With inflow stations installed
* Zone-wise clean-up confirmed from inflow stations - Water breakthrough and associated sand production
- Pressure and flow development in each zone detected within minutes.
available continuously. - Shutting in the correct zone enables continued production
« Zone-wise production optimization possible. ofthe well
. No intervention activity needed - Sand may be produced out ofthe wellm a controlled way
Without inflow stations installed Without inflow stations installed
. Zone-wise clean-up difficult to assess - Sand mcidents detected from wellhead pressure/sand
« Pressure and flow development in each zone only if measurements.
mterventions are done (ie.,production logging) » The wellnormally needs to be closed.
« Limited opportunities for zone-wise production - Often an intervention (logging/bailing/pluggng/straddlng)
optimiza tion is needed to get the wellbackin production.
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Challenges and way forward for Heidrun smart wellimple mentation

"The more you know, the more you realize you don't
know." — Aristotle Summary

‘Smart”wellcompletions has been and are valuable parts

« Reservoir models not necessarily ready to model of Heidrun’s well technology toolbox.

development at zone-wise levels.

The additional nstrumentation m ‘modern”smart wells
* Is it more beneficial to control the water? leads to opportunities to improve production optimization,
sand management and reservoir management.

Next step for Heidrun is to mstall similar technology in a

Pressure development in A-4 first 6 months water injector to enable targeted water injection.
-
e The further use ofthe smart welltechnology is evaluated
e continuously based on cost-benefit analysis.

Pressureé, Pressureb, Pressure4, Pressure3..

okt 202 nov 2021 des 2021 Jan 2022 feb 2022 mar 2022 apr 2022
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to present this m the NPD Teknologidag 2023: equinor
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= Petoro AS = ConocoPhillips Skandinavia AS

= Equinor Energy AS (Operator) =Var Energi ASA
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