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Aplicacion de SIG para la exploracion del subsuelo

Caso de estudio: Almacenamiento de aire comprimido en el
subsuelo y almacenamiento de CO,
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1. Necesidades iniciales

* El sector energético se encuentra en un profundo cambio. El fomento de las energias

renovables y la necesidad de reducir las emisiones de COZ2.

* El subsuelo ofrece oportunidades para apoyar las energias renovables (tecnologia CAES) y

reduccion de emisiones de CO2 (CAC).

* La exploraciéon del subsuelo reporta por tanto beneficios, pero existe un alto riesgo

exploratorio.

* Es necesario establecer una correcta estrategia de exploracion basada en criterios de

seleccion técnico y socio-econOmicos.

 La utilizacion de herramientas SIG contribuye a esta exploracion.
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Opciones de almacenamiento de CO2

1 Uso del CO2 en la recuperacion de metano en capas de
carban (ECBM)

2 Capas de carbon no explotables

3 Reservas de petrdleo y gas vacios

4 Grandes cavidades

& Incremento de la producion de petrdleo

6 Acuiferos salinos profundos

7 Rocas basalticas

Produccion petraleo/gas
Inyeccian de CO2
almacenamiento de COZ

Almacenamiento Geoldgico de CO2
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1. Necesidades iniciales

» Etapas contempladas en la caracterizacion del subsuelo (>600m)

\ \

CARACTERIZACION—————> MODELIZACION
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2. Soluciones adoptadas

assaciation

CO2SiteAssess

Herramienta de caracterizacion de alternativas susceptibles de
ser consideradas almacén geologico de CO2

sigCAES

Herramienta de caracterizacion de alternativas susceptibles de
ser consideradas almacén de aire comprimido en el subsuelo.
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3. Herramienta CO2SITEASSESS

r
| POTENCIALES
ALMACENES DE CO,
y
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3. Herramienta CO2SITEASSESS

AVANZA CO2: area under evaluation

Herramienta de evaluacion
de estructuras para
almacenamiento
geologico de CO2

Aplicacion en la Cuenca del
Guadalquivir

MAPA GEOLOGICO

PENINSULA IBERIC. ALEARES Y CANARIAS
>

P Proyecto AVANZACO2
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3. Herramienta C—OZSITEASSESS

CASO DE ESTUDIO. Guadalquivir

* Evaluacion de hasta tres estructuras geoldgicas a profundidades superiores a 800m

* Evaluacion técnica y socio-econdmica
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interpretation X data.
regions
Distance (km) =250 2507100 <25
. Impurity content Impurity content
co |
2 Quality up to 2% less than 1%
1025
Population {(km) <10 Unfavorable >50
topography

Environmental 0 1020

resources (km)

Cultural resources 0 1020

(km)

Location Offshore (deep) Offshore (shallow)
2l Climatology Extreme
‘E| Affected
2| e Little Al
g Infrastructure

New infrastruture None

S
<= v ‘
.- - ~-;:’ ’ 4/ ~ E



_ﬂ?dﬁj
ENTERNAVAON AT

G J,-,. jﬁw_«

rffJIL@}EI bE

know THETERRITORY

BEVIILA

Availablo onfing at www sciancedroct. com Enaroy
= ScienceDirect g 3
Procedia

lilﬁ[:\"lER Tinergy Procodia 63 (20114) 4377 - 4786

GHGT-12

Application of multicriteria algorithm to select suitable areas for
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4. Herramienta sigCAES
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Criterios sacioeconémicos

Transporte

Criterios técnicos

Poblacion

Geoffsica

Informacién previa

Estructura

Comportamiento elistico- pléstico (Creep)

| Propiedades geomecanicas Young Module

Temperatura (Gradiente térmico)

Bl Permeabilidad

Geologia

Didmetro horizontal de la estructura

Potencia

Mineralogfa e intrusién

Forma de la cavidad
Construccién de la cavidad** Gestién de la salmuera
Disponibilidad deagua fresca

DOMO SALINO

* Consi de i
@ ** Se considera la construccién del hueco mediante mineria por disolucién
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4. Herramienta sigCAES
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Herramienta de evaluacion
de estructuras para
almacenamiento
de aire comprimido
en el subsuelo

Aplicacion en la Cuenca
Vasco-Cantabrica

R0
| ok |
SRHHORHD)

s, | e— il M seoms Proyecto TECFUTURA

TRESIES | AVRENY)

i
h
WS
NI
NSO
9
RN | 3
0
BN
019
i
m
g
m
RN
g
3000
300N
o
il
o

€® avSIG A

assaciation




know THETERRITORY
BEVIILA

4. Herramienta sigCAES
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Criterio informacion previa

Kilometres
Criterio energia
disponible

Geofisica (sismica de reflexién

Evaluacion de parques edlicos
y redes principales de
transporte eléctrico y gravimetria) y sondeos
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4. Herramienta sigCAES

Resultados de
evaluacion de todas
las alternativas

Considerando la
estructura AHP para

establecer un primer nivel

de jerarquizacion
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VALOR 1 3 5 9
CRITERIOS PESIMO NORMAL OPTIMO
Orduia Rosio Murguia
Maestu Mena
Generacion de energia =sielg ~liges
Alloz
Arteta
Anoz
Energia Murguia Rosio Mena
Estella Alloz Orduna
. Afana
Transporte - lineas de
evacuacion NS
Oro
Arteta
ANnoz
Murguia Mena Rosio
Entornos naturales Maegtu Orguna Alloz
protegidos fefiana Oro
Estella Arteta
Espacios Anoz
singulares y Murguia Rosio
protegidos Maestu Mena
. Oro Orduna
Folaleeton Arteta Afiana
Anoz Estella
Alloz
Murguia Anana Rosio
Oro Maestu Mena
SOMEEDS Arteta Estella Orduna
Anoz Alloz
Mena Rosio Murguia
Anoz Ordufa Afiana
Informacion Gravimetria Maestu Estella
previa Oro Alloz
disponible Arteta
Geofisica Murguia Mena Rosio
Ordufa Afiana
Sismica Alloz Maestu
Oro Estella
Arteta
ANnoz
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Multi-criteria method and its application for compressed air energy storage in salt

"ML Cnz Castafieda, ' Bamards Liamas, " Carics Lain, " Juan Fous
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Abcirast

Tre fight against Cimate Change requines hamessing noved ichnoiogies o demreass SO emissions. Renewabie
Energy must be among e man siategies for comphyng with the COP-21 apreements. Emergy storape
technoiogies wil Py a cruclal roie I Increasing both the sMciency, as wedl s the avalishaty, of tis kind of enemy
sourme (Msdener & Latz, 2013 Moreaver, Enemgy mrmbeclmnlo-ﬂ::wllmh reduce e supDly rsk of M
Electric Power System, by overcoming the anamgy,

Compressed Alr Energy Stomge (hereimxfer "CAEST) enables the eficent and cost effective shorge of lage
amounts of emergy (Lund & Saigl, 2005). There are several peciogical siructures that can be used as CAES,
however, the development of CAES I sait domes bs one of 9 iImsrmedists soitions, gven Sat it reduces the
I—:"""""-" L s expiorabion risk, whie the oost azsociated with Its development ks mot Figh and it |s cheaper than making a caviy in

Ce il e o ey a rock formation. Monsover, Rt IS the geologicyl stnucture: most sulled D make 3 cawity, In addtion T ofers a
reasonabie gecgraphical disbution and a Rearby ske with wind Tarms (Luo & 'Wang, 2012).

Hiowever, the rost assocabed with UNOSMQround SXEICrsan, 35 the fzk ESareEnt 10 MNing Epiorason, means thas
E Is advisable ko establish a detaled schedule to seieciand characierze stuchures io minimize the aforementionsd
risk (Llamas & Clenfuegos, 2012 In acconjance with the purpose of ssleciing the best geclogical siructure for 2
CAES from among the aliematies considersd, muit-crieria algorithms make & possible io esiablsh a hierarchy of
the akematves to be studied and (o cbjectively idemtt?y those: stnactures Wit T greatest potential

Holable ameng Se procedures and mabwemadcal aigorthms |5 the AralyScal Hisranchy Frooess (herzinafter
"AHF") mefod, devised by Thomas L. Saaty in e 1570s. This mefhodology has B advaniage of being simple
and dear [Saaty, 1377 The AHF breaks down the main problem nfo a hierarchical structure, enabling a detalled
and thorough analysis ko be camed out of e crieda levels considersd, IR such @ way as o constrac a breakdown
siruchure fo seiect sak domes.

Arcordingly, 3 structure hisrarchization method that makes possitie to objectwely establish the areas with the

greatest potential for CAEE, s presenizd, not only faking iechnical aspects Into acoount, bt scdo-sconomic ones
alsg (Liamas et al, 20E)L The speciying of the selecion algorifm for stnuchures In salne formatons makes
posshie o estsbizn 3 selschon amd cassificaton of mese shuchunes “or 3 artculr DUPSSa: neducing the
expigration risk nezizd fo underground stuciures and aPpiyia this methodoiogy I potential CAES locations. In
Eurcpe or any obher region arcund the word. in this case, S study was focused on the Basque-Cantabrian basain
| Zpain.

In the Basque-Cantabrisn basin, Is passibie 1o identtty up o sleven diapinc sruchmes, surfacing and Wit sufliclent
depth to develop & CAES. These pecullar charscienstcs alow 10 consider mew ressarch topics: estabish a new
defrition of energy shorage cagacty, conskderng not only the siorage of compressed air 2t great dept, bul ako

the definition of mini-CASS: with shorage capacky power In e range 10-100 MW, shallow siruciure and less
Evpensive Ban e conventional CAES. Moreover, the minkGAEZ wil be cefned In acoordance wilh the
rer CEDECLy of e ares

Triz research wil conirbute to implement CAES technciogy, which would be 2 miesions In the fizid of renswabis
ensmies. The communication will nclude fechnicsl descripion of the novel mini-CAES concept and Rz appiication
o an speciic region In Spain.

Feyworde: Structure selection, energy storage, Compressed Alr Energy Storage, Analtic Hierarthy Process.
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5. Beneficios
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MUCHAS GRACIAS

Aplicacion de SIG para la exploracion del subsuelo
Caso de estudio: Almacenamiento de aire comprimido en el subsuelo y almacenamiento de CO,
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