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Origins of geo’rhermo\ developmen’r
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1955

o The National
Commission for
Geothermal Energy is
funded

o The first exploration
well is drilled in Pathe

1958

o The first exploration
well is drilled in Cerro
Prieto

1959

o The first geothermal
power plant (3.5 MW) <
starts operations in Modern development: Cerro Prieto (1973), Los Azufres (1982), Los
Pathé Humeros (1990), Las Tres Virgenes (2001), Domo San Pedro (2015)
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Geothermal market legal framework

Geothermal Energy Law (August 2014) and its regulations

Legal instrument: Registration Permit Concession

3 years (one possible

extension of 3 years) 30 years (or more)

Validity span: 8 months

- Drilling of production and
injection wells

- Superficial gathering
installations

- Construction and
installation of power plants

- Operation and development
of the wellfield

- Detailed geological and
geochemical studies.

Only regional - Geophysical surveys
Main activities: geological and/or - Mandatory drilling of 1
geochemical surveys up to 5 exploration wells

. - Roads and other civil
Maximum extension of works

a single geothermal
zone is 150 km?




Current concessions & permits
Under the Geothermal Energy Law, SENER has issued:

13 exploration
permits granted to
CFEin 13
geothermal zones in
the states of Baja
California, Chiapas,
Guanajuato,
Hidalgo, Jalisco,
Michoacéan, Nayarit B

and Puebla 7‘3 %}

! o~
“’%ﬁ
15 exploration permits in the same states 4 A

plus Baja California Sur, granted to the mf«

Six exploitation concessions:

o Cerro Prieto, Los Azufres,
Los Humeros, Las Tres
Virgenes and Cerritos
Colorados granted to CFE

o Domo San Pedro to Grupo
Dragon

following private companies: Grupo Dragon, Up fo
Grupo ENAL, Mexxus-RG, Storengy-RG, November
Geolnnova, Pl Ingera, Diamante, Argaman 2018



Additional zones: The
2011 report

O

Report commissioned by the Inter-American
Development Bank and the Energy
Regulatory Commission of Mexico

Gathering of available info on the most
iImportant geothermal zones in Mexico

Description, location and main geological &
geothermal features of each zone

Two preliminary models (one volumetric and
other of gradual de-compression) were
applied to each zone, both coupled to
Montecarlo iterations, to estimate the
geothermal-electric potential

Inter-American Development Bank

Evaluacion de la Energia Geotérmica en
Meéxico

Informe para el Banco Interamericano de Desarrollo v la
Comision Reguladora de Energia

Meéxico, DF, mavo de 2011

Preparado por:
Dr. Gerardo Hiriart Le Bert

Con la colaboracion de:
Ing. Luis C.A. Gutiérrez Negrin, Fis. José Luis Quijano Leon, Lic. Armando
Ornelas Celis, Ing. Salvader Espindola, Ing. Isaias Hernandez




Volcan Ceboruco
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San Bartolomé de los Banos

Acoculco
48 MW

Volcan Chichonal
45 MW

Volcan Tacana

Los Negritos Ixtlan de los Hervores Puruandiro 52 MW

20 MW 15 MW



PRELIMINARY POTENTIAL IN MW

GEOTHERMAL ZONE STATE

Potential In
eqach zone
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*Currently
Domo San
Pedro

8. Volcan Ceboruco

9. Graben de Compostela*
10. San Antonio El Bravo (Ojinaga)

11. Maguarichic
12. Puruandiro

13. Volcan Tacana
14. El Orito-Los Borbollones
15. Santa Cruz de Atistique

17. Hervores de la Vega

20. Santiago Papasquiaro

_—

Jalisco
Jalisco
Hidalgo
Michoacan
Puebla
Michoacan
Michoacan
Nayarit
Nayarit
Chihuahua
Chihuahua
Michoacdn
Chiapas
Jalisco
Jalisco
Chiapas
Jalisco
Nayarit
Guanajuato
Durango

52
70
33
21
107
17
24
74

27
1

45
36
7

10-94
26 -113
6—-61
5-37
38—-177
0-23
3-44
34 -113
35-175
10-43
0.2-1.7
3-17
21-99
1-21
2-22
9-84
20-71
12 - 59
3—12

Volumetric model De-compression
Probable value Rank (90%) model

83
49
32
48
15
20
50

36

1
12
52

9
13
45
45
17
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Total estimated geothermal potential l
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TOTAL:
2358 MW
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conventional)
geothermal
resources at T 2
150°C

400

200

0

Operating Proven Probable Measured Indicated Inferred

' *Terms according to the

High Certainty Low Australian code.



Comparison to other estimates

Figure 13: Reference Case renewable power generation growth, 2010-2030 IRENA, 2015
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Estimate of the
Mexican Geothermal
Roadmap (SENER,

2017): 1,670 MW
(12.7 TWhly)

Previous slide
estimate: 2358 +
932 MW (24.4
TWhly)
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Hydropower Solid Biomass & Solar PV Geothermal

Biogas

m 2010 m 2020 m 2030




Geothermal direct uses

Vision of the Mexican Geothermal Roadmap for Direct Uses (SENER,
2018): “To have by 2030 a developed national market of geothermall
direct uses with an installed capacity of 3,800 MW1."

m 2017 QA0S 2013 2020 zo21 2022 20O NENnas zO2E 2027 2028 2m2o MAORE

Total
1558 155.9 1,950 3,B00 ' capacity

Geothermal
Heat
Pumps

Other
developments

Cascade
arrangements
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