The Geothermal Production Challenge
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What needs to be done to unlock the
geothermal potential successfully and
what are the challenges to overcome?
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Safety Moment

HOUSING

» Bolted Bowl Pump in deep set Geothermal.
« Could break off due to lateral string movement
 May cause loss in hole and loss of well
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Current geothermal pumping landscape
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Current Praxis

Stand Alone Well

13-3/8” Carbon Steel tie back+inhibitor (Luttelgeest)
13-3/8” Internal GRE lined tie back (Vogelaer)
13-3/8”-13Cr POD (Delft)
10-3/4” GRE Lined. Drift: 9.22” (W EENCIILY]

Maximal Drawn Down

. Different Pump
Maximal Flow per well —>
> per well
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Result: Geothermal Landscape Europe

Europe Geothermal Wells with ESP
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Standardization

Multlple Well @ Target Flow
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Field adapt with modular Pump
to bring lift at target flow

Optimal efficiency at Target —) Standard Pump on all
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 Bolt on Discharge « Same 9.50” OD
* Bolt on Standard Intake + Same Centralizer
SN35000 SN50000 - Bolt on Geolntake « 158 bar rated housings
9.50” OD ”
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Extended Operating Window

Energy Saving during low heat demand

Extended Window
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Benefits of Standardization

= Reduce well testing cost

= Operate at maximal efficiency
= Pre-plan and pre-order surface system
= Faster project implementation
= Standardized Stock Holding

= Faster deliveries

= Better Pumps

= Standard well design

= Standard surface systems

= Reduce well engineering cost
= More Competitors

= Easier to exchange vendor

= Lower prices

Higher Returns
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Holzkirchen Germany 155 °C
Virtual Pump Intake Pressure
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