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Low and medium temperature geothermal energy for district heating

The updated market study, for the year 2012, gives the following results,
the results will be online end of September :

- High energy is limited to 17,2Mwe for two plants (Guadeloupe and
Alsace).

- Direct uses of the heat which began in 1969 has an installed capacity
of 400 MWth mainly in lle -de-France and Aquitaine basin. The annual power
installed is of 32MWth and this 8% increase will continue till 2200.

- The installed power for shallow geothermal installations  using heat
pumps has demonstrated 1900MWth which is more than 4, 5 time the power
installed for direct uses.
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- Net energy annual savings o450 000 tons of oil equivalent.

- Shallow geothermal represents 82% of the geothermal heat
produced annually.

- Geothermal energy ensure 3,4% of heating needs of the country.
- Geothermal energy avoidaround 1million tons of CO2 emissions
per year.

- More than 1,2 million of French citizens are heated and
sometimes cooled by geothermal energy

- Turn over of the activity is 550 millions I in 2011 71%for shallow,
23%direct uses and &6 high temperature)
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The strong point is the abundance of geothermal reSource., = rosmidstinmm
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Direct uses trends show a significant restart of the
drilling activity in the Paris basin and many projects
are planned in Aquitaine. New zones and new
geothermal shallow reservoir are going to be
developed because of low temperature new network
using heat pumps.
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New developments:The old doublets when cased in sufficient diameter
are revamped in triplet the two existing wellsbeingreAAOAA EIT { 0
transformed in two injection wells and a new production well in larger

diameter is drilled.

INTERMEDIATE NEW DOUBLET
INITIAL DOUBLET TRIFPLET ARRAY 51-75yrs
0-25 yrs 26-50 yrs I
P WH I I WH | I |
P P
. Former doublet wells Former injector wells abandoned
Initial cased wells lined (7°) as injector wells New anti-corrosion injection well
9°5/8 casings : > ;
New anti-corrosion production well
@ rroduction well
Reservoir impacts
@ injection well
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New developments:

A new doublet can be drilled sub-horizontally in the reservoir allowing a
significative increase in the production flow-rate or giving the possibility
to exploit the reservoir even if the permeability is low.
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cycle with aquifers or closed systems with vertical probes. The main
iInnovation has been carried out by a subsidiary ofSoletancheBachy
which provide now commercial sonic drilling. The advantages of this

technology are:
Boreholes are drilled and cased by rotating and vibrating the rod at
resonant sonic frequencies
A vertical probe of 150m can be realized and equipped in one day
There is no need of mud and the volume of sediment coming from the
well is reduced by 90%

The well is cased and the crossing of subsurface aquifer is not a
problem
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New developments:

At the surface, the installation of a heat pump or the connection to the
network of buildings which requires a lower temperature permit to lower
the reinjection temperature. The usual delta T in doublets is in between
30 and 40C which give an installed thermal power of 9 to 10 MW if you
reinject the water at a temperature between 15 and 2Cyou boost your
potential by 50%.

The main change is also the creation of very low temperature networks
which are distributing the geothermal heat temperature using

centralized or decentralized heat pumps, these new networks are based
on shallow resources (0 to 500m) and well adapted to small blocks of 1000
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The installed power is still increasing, but the professional believes that the
individual house sector, which represent in already 2/3 of the total installed
power don't restart quickly, the target of the geothermal road map will be never
attained.
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Thank you for your attention!
www.afpg.asso.fr



http://www.afpg.asso.fr

