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Heat Pumps

Hot water == .

tank

Heat pump

Low-temperature
underfloor heating

" Borehole
heat exchanger

>1,500,000 units world-wide
Growing at the rate 25%/year
Savings of 30-70% when heating
and 20-50% when cooling
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ric Power Generation

24 countries produce electricity f rom
geothermal energy

Total of 11,131 MWe of installed
— US = 3151 Mwe
— Philippines = 1907 MWe

— Indonesia 1307 MWe 1904 — Larderello,

Operating with a capacity factor of 73%; Italy
In US > 90%
270 million barrels, or 41 million tonnes

of oll/yr (about 3.5 days or 1% of
world’s production)
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Geochemistry

Reservoir Engineering

G. Suemnicht, 2011
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Ultimately must
demonstrate the resource

« Typically 100 -1000 m
for measuring
temperature

Can be rotary or core
holes-need 3-6 inch
holes for flow testing

Can be designed and
sized to be converted
to production, if
successful.

Courtesy West Indies Power
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Geothermal wellN

2000 gpm

G. Suemnicht, 2011
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. ' Power Plant :Raft River, Idaho

Maximum T ~150°C

4 Production; 3 Injection

Wells e
Production: ~ 5,000 gpm
Produces ~10-11.5 Mw, e
Capacity Factor >90%
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GEOLOGY

GEOCHEMISTRY "| ‘ PROJECT

Financing
GEOPHYSICS Development driling

Well testing

Numerical modeling

Pipeline construction

RESERVOIR } I Power plant construction

Commissioning
Generation

G. Suemnicht, 2011
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GWh/yr

12,605

Sweden 10,000
U.S.A. 8,678
Turkey 6,900
Iceland 6,806
NEToET) 2,862
Hungary 2,206
Italy 2,098

New Zealand 1,969

MWt

3,687
3,840
7,817
1,495
1,844
822
694
607
308

Main Application

bathing

GHP

GHP
district heating
district heating
bathing (onsens)
spas/greenhouse
spas/space heating
industrial uses

N
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Chemical analyses
provide information on:=

Reservoir temperatures
(based on content of

SiO2 and ratios of Na-K-"
Ca and K-Mq)

Reservoir salinity
Scaling potential

Extent of the Resource
Fluid Origins

Reservoir monitoring
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B SIS [y sical Technlques

Electrlcal Methods
« Magnetotelluric (MT)

Potential Field Methods
e Gravity

 Magnetics

o Seismic reflection

Information on:
Reservoir Depth
Extent
Geometry
Permeabilty

1000 2000 3000 4000 5000 6000 7000 8000 9000

Ussher, 2007
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