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Geothermal closed-loop systems provide the operator with the ability to harness heat from
virtually any location on the globe. These systems offer flexibility in selecting the fluid used,
which can be water or other options like supercritical CO, which help optimize the heat
extraction and consequently enhance power output. These systems usually need a single well
and can be based on a “pipe-in-pipe” solution, with Vallourec THERMOCASE' vacuum-insulated
tubing (VIT) as the key component.
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To maximize efficiency, the cool
fluid is injected in the annulus
between the THERMOCASE' VIT and
the casing pipe and gets heated up
while flowing down the well.

Once it has been heated up, the fluid
travels up the THERMOCASE' VIT
and exits at the surface, where it is
used to power turbines or directly
for district heating.

THERMOCASE' VIT’S
best-in-class insulation

and high-service temperature,
make it a central component

of the downhole heat exchanger.



4 USE CASE SCENARIOS WITH

THERMOCASE' VIT

THERMOCASE' VIT has been designed to provide high-quality
geothermal performance in a number of different situations.

9 Create a closed loop in hot dry rock

In certain regions, underground rock can
heat up to 300°C or more. This superhot
rock often has very few fractures,
meaning that fluid is not available
downhole or its very low permeability
does not allow a traditional geothermal
regime with a geothermal well. The
alternative? THERMOCASE' VIT can

be used in a closed-loop system to
minimize heat loss between downhole
and the surface.

Thanks to a vacuum, heat
transfer is dramatically
reduced between the
inner and outer tubes.

2 Convert depleted oil & gas wells into
geothermal closed-loop wells

Oil & Gas wells may become depleted
and have to be abandoned. In some
cases, the bottom-hole temperature is
high enough to consider its geothermal
potential. With THERMOCASE' VIT,

the additional expense of plug and
abandonment can be avoided by
converting the well into a geothermal
well, thus giving it a second life and
generating a new revenue stream.

THERMOCASE® VIT
supports diverse
geothermal use cases,
including well conversions.

2 Convert non-productive geothermal
wells into closed loops

Around 30% of all geothermal wells drilled
are unproductive.

This is because of low or inexistant
downhole flow rates - and THERMOCASE"
VIT can enable large heat extraction even
with low mass flow rate from the well.

By converting the well to a closed-loop
system, efficiency is increased and lost
CAPEX is saved.
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THERMOCASE® VIT has
proven its quality, resilience
and long service life in the
field for over 40 years.

2 Optimize heat storage

Geothermal operators can store heat
underground. This heat is captured
during the day or during the summer

in underground fluid, and can then be
recovered for use at night or in the colder
seasons. However, regular OCTG tubulars
have low insulation properties, resulting
in lost heat during the transfer back and
forth between surface and underground.
By using THERMOCASE' VIT, such heat
loss is prevented, significantly improving
efficiency.



WHY THERMOCASE VIT
ADAPTED FOR GEOTHER

THERMOCASE' VIT is a cost-effective solution for geothermal closed-loop systems.
Thanks to its excellent insulation properties, hot and cold fluids can co-exist in close
proximity, which is not possible with standard tubing.

Through its unique design, THERMOCASE' VIT minimizes fluid heat loss, increasing
the well’s overall power output and making the most of your resources.

Main featur
Provides vacuum between the inner and
outer pipes.

Heat loss is reduced by up to 95%
compared to standard tubing with an
energy loss factor between 0.030 to 0.076.

Product Ran

Buoyancy
force
(kN/km/
s9)

Air Weight

Dimension Tubing ID (In) OD (In)

(kN/km)

3523 s 1995 3.500 201 43
4528 21/:; 2.441 4,000 279 74
4535 e 2992 4500 305 58
5545 U, 3.958 5.500 432 75
7055 1572)/5; 4892 7000 584 130

THERMOCASE" VIT is designec

Option
Choose from these additional features to
meet the specific needs of your project:

Customizable coupling insulation.

Pre-load.

We’re here to help

to withstand thermal pressure of at leas

Designed with API grades.

Features flush OD and flush ID.

Proven in the field with major operators
since 1999.

Minimum
Recom-
mended

Casing

Drift (In)

Min
Available
Tension
(kN)

Max
Available
Tension
(kN)

Max BH
Pressure
(Mpa)

Energy
Loss Factor
(g/m.s)

464 1,384 0.033 4.500 58.2
645 2,706 0.030 5.500 44.2
922 1,963 0.054 5.500 371
1,281 2,302 0.076 6.500 36.7
1,766 4,627 0.068 8.500 241

Cable clamp for temperature sensors.

3Cr, 13Cr and CRA grade materials available.

Thin wall.

Our team can support you to get the most from your geothermal

® Thermal simulation with dedicated
softwares .

¥ Customized design of THERMOCASE®
VIT (tensile performance optimization).

> Well design optimization for a closed-

loop system (mix string design).

» THERMOCASE' VIT inspection
and K-value recertification.




CASE STUDY #2

Hot Dry Rock
(Low permeability)

Bottom Hole
temperature of 230°C

CASE STUDY #1

INCREASED POWER
GENERATION WITH
THERMOCASE VIT

While closed-loop systems offer
advantages including reduced
costs and greater heat extraction,
they require special tubing.

A geothermal operator planned

to use an existing unproductive
geothermal well in California, USA,
for closed-loop testing. The initial
casing size was 9-5/8” with an open
hole depth of 2,500 meters and a
downhole temperature of 160°C.

After consulting Vallourec, an
optimized design was created using
4.5” x 3.5” THERMOCASE" VIT for a
total depth of 1,500m.

Vallourec adapted the VIT design to

include centralizing fins and clamps,

allowing fiber optic cabling to be
run downhole for instrumentation.

Thanks to the THERMOCASE"
VIT system, generated power is

expected to increase from 0.6MW to

AMW electric.

Hot Dry Rock has more stored
heat than other rock formations,
but is generally too impermeable
for geothermal applications. Using
a closed-loop system with VIT, it
is possible to avoid permeability
issues and significantly increase
power generation.

?® A geothermal operator in Japan
planned to install a closed-loop
system in a hot dry rock formation
with a bottom hole temperature of
230°C.

» The THERMOCASE" VIT system was
optimized based on multiple factors
(well depth, temperatures, working
fluid, etc.), providing the thermal
insulation required to retain the
generated heat.

9 With the VIT system, the well
produces at nearly 80% efficiency
(i.e. maintaining 80% of the possible
power available downhole) at a
flowrate of 4.2 | /s.
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