Science.

Applied to Life."

Case Study

3M™ Ceramic Sand Screens for HPHT
Open Hole Applications

Simple and cost-effective alternative to gravel pack

Customer challenge

Operator Wintershall Dea anticipated
sand control issues over the wells’
lifetime during development of HPHT
Dvalin field offshore Norway. Due to
extremely high reservoir pressure,
temperature and gas production rates,
conventional sand control methods
appeared challenging to apply.

Extremely high flow rates were
expected from the short reservoir
section leading to high impingement
velocities and potential hot spotting.

Customer Value

Solution offered

Custom design of 3M™ Ceramic
Sand Screens was developed and
qualified to address reservoir
challenges and target production
rates.

Geomechanics calculations
predicted wellbore collapse onto
the screens, therefore improved
robust screen shroud design was
implemented and tested prior to
deployment.

The customized screen has 7.88”
max OD, configured on an R3 joint
and slot sized by application to
400 pm. A thick robust shroud was
configured to withstand up to
5000Ibs of point loading.

» Simplified Open Hole sand control completions design.

> Elimination of technical challenges and risks of gravel packing in HPHT

conditions.

» Reduced operational risk and cost avoiding pumping services — less
equipment footprint and personnel required offshore for deployment.

> Deployment of 3M screens in 1st well completed within one day.

» Erosion and corrosion resistant robust screen solution to meet field life.

Where
North Sea, Norway
Dvalin HPHT gas field

When

Screen development, qualification and
manufacturing 2017 - 2019.
Deployment — Starting Q4

2019,4 wells campaign.

Brief summary

Operator sanctioned first stage of Dvalin
HPHT gas field development with 4 wells
campaign. Having extremely harsh
reservoir conditions and limitations in
sand control method selection, operator
and 3M developed customized 3M
Ceramic Sand Screen design for Open
Hole application to address existing
challenges.

Key features

Drilling rig Transocean Artic
258 km offshore381m water depth

HPHT application:
Pressure= 750bar,T= 160 °C

Production rates expected per well:
105 MMSCFD

Why ceramics ?

Metal sand screens tend to fail rapidly in
highly erosive environments. Changing filter
media material to ceramics (non-oxide
silicon carbide) provides extreme resistance
to erosion leading to increased production
rates and period.
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Wellbore schematics disclaimer: the 1st well with 3M Ceramic Sand Screens deployed was an S-shaped well. The above
schematics are given for reference purposes only to show the screens placement in open hole.

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use
and performance of a 3M product in a particular application User is solely responsible for evaluating the 3M product and determining whether it is fit
for a particular purpose and suitable for user’s method of application. User is solely responsible for evaluating third party intellectual property rights
and for ensuring that user’s use of 3M product does not violate any third party intellectual property rights. Unless a different warranty is specifically
stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at
the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY
OF NON-INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF
TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or
refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are
based on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information
is intended for persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license

under any 3M or third party intellectual property rights is granted or implied with this information.

The management system has been
certified according to DIN EN ISO 9001,
DIN EN ISO 50001, DIN EN ISO 14001.
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