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Thermal gradient along the
Earth’s radius

As a result of tectonic processes,
the thermal gradient in the crust
varies enormously from one site to
another.

A “normal ” thermal gradient Is
considered to be about
30°C/km(depth). However, in some
sites It could be as high as 800
°C/Km.
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Geothermal resources classified on
the basis of temperatures found at
“reasonable ” depths:

rlicjrigrograitife (220 0 — 920

ViidNemperaiteN({20ieE—220/60C)

Loy iagfgereitfe (50 9C — 120 9C
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Geothermal resources classified
on the basis of geological and
hidrological factors:

Hllelreipiernnel

IHOL, AR/ eEK

Vianne
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Use of Geothermal Energy

| High Temperature Hidrothermal systems @

Use of Geothermal Energy - Medium temperature hydrothermal sources &

1 Incipient: Engineered hot-dry rock resources +
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High Temperature
Hydrothermal Systems

Electric power generation by direct
separation of steam

Electric power generation through
organic Rankine cycles, utilizing "spent”
fluids

Large -area thermal conditioning of living
and commercial guarters

Direct uses of heat in "spent” fluids In
Industrial or agricultural processes
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Medium temperature
hydrothermal sources

Electric power generation
through organic Rankine cycles

Large -area thermal
conditioning of living and
commercial guarters

Direct uses of heat in industrial
or agricultural processes
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Geothermal resources classified
on the basis of geological and
hidrological factors:

Hllelreipiernnel

IHOL, AR/ eEK

Vianne
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Incipient:. Engineered hot -dry
rock resources

Electric power
generation from heat
delivered to the surface
by circulating
exogenous water
through the hot rock
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Virtues of Geothermal Energy

Reliable and continuous

Flexible; could be used as
base generation or load -
following mode

Low CO , emissions

Competitive costs
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CENTRAL COSTO Lugar/

(US¢/KwH) Costo
Ciclo Combinado Gas (560 MW) 325 W 1
Carboeléctrica (2 X 310 MW) 4.41W 2
Térmica Convencional (2 X 380 MW) 4.42" 3

Cerro Prieto

Los Azufres
Los Humeros

Hidroeléctrica (Internacional) 5-6 5

Chicoasén 487 W
Microhidroeléctrica 3-45
Nucleoeléctrica 56-7.11%% 6
Eoloeléctrica 7.00@ 7
Biomasa 6-12® 8
Solar Térmica 11-13® 9

: Can @

Solar Fotovoltaica ok2-30 A0 ) EENERGY
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Disadvantages of Geothermal
Energy

A measure of
uncertainty

Capital -intensive
initially
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R&D on Geothermal Energy
In Mexico

Geouinerrrzal Exploraior) ‘ Susialnawllity of geoirierrzl
reservolrs

CFE-Subgerencia de Estudio

CICESE CFE-Subgerencia de Estudios
IIE IIE
CIE
NN UNAM-Juriquilla
Direct Uses of geginerrrzl UNAM-Instituto de Geofisica
Zrierc)y CICESE , .
Universidad Autonoma de Baja
UNAM-Instituto de Ingenieria California
IIE Universidad de Michoacan
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