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Outline

« Introduction to Smerbukk Sar
- Fishbones wells
- Production experience

- Summary
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Smearbukk Ser

- History

Production started 19.05.1999 from Lower Garn
5 subsea templates, 1 available slot
Production from the Garn, lle, and Tilje reservoirs

Drainage strategy: Initially gas injection from R- and
PB-templates, now mostly depletion. Currently
planning the next step of the blowdown phase

Drainage of the lle started in 2006, Lower Tilje in
2007

Marginal facies development started in 2015 with the
first dedicated well into the Upper Garn. Fishbones
qualification and first use in Equinor
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Motivation for use of Fishbones in Upper Garn on Smerbukk Ser
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Low permeability, less than 10 mD

Fracture length — Underlying reservoir is gas filled with lower
pressure. Risk of fracturing into underlying reservoir with
conventional fracturing

Internal barriers — Within the reservoir there are internal
barriers that needs to be penetrated for increased reservoir
exposure

Sand strength — Competent and consolidated sandstone

requiring no sand control

Fits well with Fishbones technology
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PB-1 Y1H /Y2H Well objective

- First well from the PB-template on Smarbukk Sgr (2015)

- Planned as a multilateral well with two long horizontal reservoir
sections

« Mainbore (Y1): targeting oil in Upper Garn Fm. 3 and 4
« ~2200m horizontal section
- 5 %" liner and Fishbones
- Lateral (Y2): targeting oil in Upper Garn Fm. 3 and 4
- OH sidetrack
« ~2000m horizontal section
- 5" pre-drilled liner, blanks and swell packers

equinor
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PB-2 Y1H / Y2H Well objective

- New well from the PB template on Smarbukk Sgr (2021)

- Planned as a multilateral well with two long horizontal reservoir
sections

« Mainbore (Y1): targeting oil in Upper Garn Fm. 3 and 4
- ~1500m horizontal section
- 5 %" liner and Fishbones

- Lateral (Y2): targeting gas in Lower Garn Fm. 2
« OH sidetrack
« ~1000m horizontal section
- 5" pre-drilled liner, blanks and swell packers
 Pre-installed plug to seal off Y2H during clean-up

equinor
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Interpretation of production performance PB-1 H

3,820 |

Inflow tracer interpretation (2015):

*  Mainbore (w/Fishbones completion) produces with a s ]
higher rate than the lateral

TVD [m]

3,850 4

* Higher productivity in zones where Fishbones |
completion is installed

3,870 |

e
4,500 5,000 5,500 6,000 6,500
MD [m]

Equinor interpretation of production log (2017): ! Expected Fishbone performance (2015
Coere - Interpretation of open hole logs™ and zonal pressures™
* The majority of the production is originating from the ek L indicate roughly same contribution from both branches
mainbore (Fishbones branch) (+/- 5%)
« Equinor’s interpretation is that ~50% of production "V L . Computational Fluid Dynamics (CFD) analysis indicates
is coming from the Fishbones completion e R h bronclh rate increase of 10-20% by installing Fishbones
L completion

* Including both open hole sidetracks
** Measured and estimated
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Interpretation of production performance PB-2 H

Production start-up (2022):

Due to lower pressures and shallower lower
completion in lateral, well did not start-up at first
attempt in September 2021

New attempt made in January 2022, bull heading of
gas, slightly higher pressure and with mud cake more
disintegrated, well started up

Inflow tracer interpretation (2022):

* Low response/concentration from heel tracer in the
Fishbones branch

* High response/saturation from toe tracer in the
Fishbones branch

Production performance (2022):

* The majority of the production is originating from the
lateral (LG) as it has much higher Pl and mostly gas
is produced

* Equinor’s interpretation is that Fishbones branch is
performing as expected ~ 200 Sm3/d oil rate
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i PB-2 H Base Case

7. en et g s ® Y1H: Fishbone

j e Y2H: Predrilled liner w/ swellpackers

SCSSV @ 400mMD

TR!
- * Oil tracer
casin,
o

PG © 3330mMD 3723 TVD S0dog * Water tracer

© 3930mMD/3783mTVD/62deg . Pre-installed plug

~400m Blanks to seal off heal/dip
/ ’
Swellpacker a

mmmmmm

~90m pre-drilled

5%

Swellpacker belgy umettoT above A | she
= 3.2 @~4600 mMD ~= HIII —
S6mpredrilled T -~ g b - oo
+540 m blank

\
Lo )

7
320 m pre-drilled

Swellpacker above Garn2 @~5180 mMD

Expected Fishbones performance (2021):

« Based on simulation using ResInsight software to model
Fishbones, an additional recovery of ~25% is expected
compared to a predrilled liner from Upper Garn
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https://resinsight.org/wells-and-completions/completions/
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Summary

The Fishbones technology is well suited for the Smarbukk Ser Upper Garn reservoir. It has a solid business case with a low cost
and no apparent downside risk

Operational learnings
- The installation and pumping job for Fishbones went according to plan on both PB-1 & PB-2 wells
« Clean-up of wells with low Pl needs time and pressure for a successful operation

« Ensure good hole cleaning and stable hole conditions for running of completion as OD's are large

Interpretation using tracers & PLT for PB-1 H indicate higher productivity in zones completed with Fishbones, compared to
expectations based on interpreted reservoir properties and measured pressures

Based on experience and evaluation, Equinor believe that Fishbones stimulation can add value to reservoirs with
permeabilities in the range ~ 1-100 mD. Further use of the Fishbones is being evaluated on wells fitting above mentioned
criteria

SPE-180390-MS

First Installation of Multilateral Drilling Stimulation Technology in Tight Sandstone Formation (S. Torvund, K. Stene and H. Jensaas, Statoil ASA; E. Renli, J. K. Rice and T. Jergensen, Fishbones AS)
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