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State of Play in 2015

e Total Installed Capacity in Europe:
ca. 22.900 MWth

¢ 1.7 million units




GROUND SOURCE HEAT PUMPS: NUMBER OF NEW UNITS INSTALLED NEW IN 2015(14)
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Largest BHE-fields in Europe

Country | City, Name No. BHE | Depth BHE (m) | Total BHE (m) | Year
RO Magurele near Bucharest, ELI-NP 1080 125 135000 2015
CH Zurich, FGZ Wohnquatrtier Friesenberg 500 250 125000 | constr.
CH Zurich, ETH-Campus Honggerberg 425 200 85000 | constr.
FI ?, Shopping centre 50000 | constr.
CH Wallisellen, Richti-Areal 220 225 49500 2012
SE Karlstad, Campus Karlstad 204 240 48240 2014
NO Larenskog, Nye Ahus hospital 228 200 45600

Fl Sipoo, SOK Logistics Centre 150 300 45000 2012
SE Lund, IKDC / Chemical Inst. 165 230 37950

CH Basel, Novartis Campus 170 220 37400 2012
NO Oslo, office/flats Nydalen 180 200 36000

SE Stockholm Saltsjobaden, flats 156 230 35880

SE Stockholm, office Skanska Lustgarden 144 230 33120 2014
CH Rotkreuz, Suurstoffi 220 150 33000 2014
NO Bergen, Sartor 162 200 32400 2014
DE Libeck, IKEA Danischburg 215 150 32250 2013
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Geothermal heat pumps in Europe

Installed capacity per capita
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NUMBER OF INSTALLED GSHF UNITS AND ANNUAL NEW INSTALLATIONS
IN 2015; NUMBERS SHOW THE RATIO OF HEW UNITS IN RELATION TO EXISTING OSHP STOCK

A market dominated by a small
600 30 number of countries:
-  Sweden is the dominant market;

600 26 - France and Germany are big
players but penetration is small;
400 20 - Lithuania, Poland, UK and Slovenia

are the most dynamic markets (in
terms of growth).

GSHP units operational in 2015 (2014) = 1000
Mumber of new GSHP units in 2015 (2074) x 1000

300 | 16
Poland:
200 10 - Heat pumps: > 45 000 units
(GSHPs);
100 6 - Installed capacity: ~ 705 MWth
(— 500 MWth GSHPs)
. dowaae. .__ , - Heat production: ~ 3670 TJ (incl.
W o e v o v oo ~ 2 500 TJ heat pumps, GSHP)
v O oL i m S WEn I wnoEao
280+ SO0 SE=o=00
Bl Operational in 294520 P sales in 2015 (2014)



Business models, the challenge

Geothermal is a competitive H&C solution

Full heat cost of a residential house in Germany
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But the cost structure makes its financing more difficult...
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without solar thermal component, since

2009 no longer allowed for new building|in

Germany as to EEWarmeG
Natural Gas LPG Fuel Qil GSHP AirHP DH conv. GeoDH

Graph 6: Heat full cost
in @ modern residential
house with 150 m? floor
area in Germany in 2011,
including all taxes and
comprising the heat dis-
tribution in the building,
after values from ASUE
(see text for details)



Next generation of technologies
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 Towards low temperature GeoDH
systems with HP

 Large versus Small GeoDH
installations

* Increase operational time: from
doublet to triplet

e GeoDH from CHP: new

opportunities with EGS 'mn

» EGS purely for industrial heating:
case of ECOGI project

e Geothermal District Cooling

e Combination with other sources:
Biomass, solar etc.
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Development of smart
thermal grids:

» 1st generation: Retrofit .‘:ﬁ s
and decarbonise DHC,

develop off-grid RES
systems

e 2nd generation: deploy
intelligent thermal
grids, interconnected

Production well
Submersible production pump

Injection pump

Injection well

Geothermal heat exchanger

Back-up (peak-load)/relief boiler

Heating grid

Substation

Geothermal reservoir (Dogger limestones)
10 Cooled fluid zone
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Towards smart thermal grids

Towards the 2"d generation of Small Thermal Grids Iceland [PdL—[PQ—
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FLEXIBLE, ADAPTING

* Inthe short-term to the
energy supply and demand
situation.

¢ In the medium-term by
adapting the temperature level
in existing networks and the

INTELLIGENT

They are intelligently planned and
operated, and enable the end-user to
interact with the heating and cooling

® FIeXI ble an d ad aptl n g installation of new distributed micro-networks :yst‘em. They can,l
¢ Inthe long-term by aligning the network development hor Ir?stance, Sl:,pp Y
e Intelliogent with urban planning s e
n e Igen N and to off-grid e
o o EFFICIENT applications. J
 Efficient \
They are [ J—
i el INTEGRATED
designed
© I nteg ra.ted to achieve
the highest — They are integrated in the whole
141 overall efficiency of the energy system, urban energy system from a
e CO m petltlve by choosing the optimal combination SMART spatial point of view (related
of technologies and enable a maximum THERMAL to(lj.lrban plann)lng Zaframe'fers
i exploitation of available local energy and processes), and from an
- Slzab I e resources by cascade usage. GRID energy system point of view
(e.g. optimising the interfaces
1 to other urban
- SeCUFIng Energy Supply COMPETITIVE == networks —

: | electricity,
They are cost T T T sewage, waste,
effective in a SRESERNS < ICT, etc).
way that makes — J
operation L

affordable, both for consumers and businesses.
They increase the cost efficiency of heating

and cooling supply, and create opportunities Y SECURING T
for customers to participate. ENERGY SUPPLY
o
They increase I
SIZABLE security of l l l

’ : at a local level
applied for neighbourhood by using local sources of energy for
level or city-wide,

. heating & cooling.
e according to the demand \.
of heat and cold.

energy suppl
1 ” These systems can be both e
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