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EL. DESAHO: ESTABILIDAD SISTEMICA

Al 2011: 3.522MW de capacidad edlica instalada,
con mas de 2.500 turbinas repartidas en un area de
400 kilometros de ancho por 280 kilbmetros de alto
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EL. DESAFIO: MABILIDAD ECONOMICA
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160

150

140

130

120

110

100

90

80

70

60

Costos Marginales Promedio Enero—Marzo 2015

D.Almagro 220kV
m— A Jahuel 220kV

5

10 15 20 25
Tiempo[Horas]

Fuente: Elaboracion Propia con info CDEC-

SIC
0 VALHALLA






LA SOLUCION GLOBAL.
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LA SOLUCION GLOBAL
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LA SOLUCION LOCAL

ENERGY STORAGE POTENTIAL ESTIMATES USING GIS-BASED TOPOGRAPHIC ANALYSIS

Pumped Hydro Storage (PHS) Methods: Using GIS to identify topographic depressions in coastal locations e e s T

clostil tnpy sioindnnaung Pumpod hydroslectnc energy storage (FHS) and compressad energy
Over 20% of storage on the grid is We employ ArcGIS and GRASS GIS to locate local fopographic deprassions in digtal elevation modals (DEM) obtained wi0rage arva ({CALS) have e Cycle smengy and fnancial costs Bat are an

|| PHS. This is not surprising from NASA shuttle radar topography mission (SHTM) data. Wa then process the found depressons with a python script order of magnitude lower than conventional electrochemical storage
-

because PHS combines high that records depression tatitude, longitude, elevation, arcal extont, and potential onergy storage capacity, "c""':q"‘ gt ﬁ"": CAES w;g"c"::’: "““:d

energotic parformance (Ngure A)
with low financial costs {figure B). It
is however, geographically kmited
Coastal PHS, which uses the
ocedn as the lower reservolr, may
opon vast new storage potential

Owor reservor sepmated by ot least 100 m of hesd, but no more than 10
C ‘ We bound our search with critinea W i horizontal distanca ?uw'nmdﬂismmmm

that maks for good PHS: near the supphen, riparan scosysterms. and hydmiogic esvennments. A PHS taclity
::':;.':1‘::‘;:“__;:"?‘:‘ coast (<20km), not too high that Lses the ocean an the lowsr reservor bonefts from a smalier footprimt

T Pe C0n #ad wmae of 1he o (-:15([)(“" and not 100 low {",‘aOOml miumal freshamtar Impact, and 11w potential 10 be located near off shorw
LT L aLrsS W nggregatn the rosults and wind resources and population certers, Athough lschnologcally nascent,
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R s e ot AR procduce a kil e with pertinent
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A AR data for use In Google Earth
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today one coastsl PHE facilty axists, The storage potential for coantal PHS
B unknown. Can coastal PHS play & sgrificant ke i augmenting future
Povesr (rics with i high Taction of renawabie sneegy sufply? in ths study
we employ GiS-dased topographic analysa 10 quantfy the constal PHS
potorigl of severnl geogrmphic jocations, nchudng Cadforrue, Civie and
Peru, We developed automated techiigues shel seek ocal topographo
minsa in 50 m spetisl resobton shuttie mdar topogmanhy mission [SRTM)
G plevaton moces DEM) that satisfy the olioweng oferta conducive
ta PHES within 10 km bom the sea; mnkmum sleation 150 m; maximem
slrvation 1000 m. Preleninary results sugges! the global potential for
conttal PHS coud Do vary SOnficant. For mxaempia, in Norharn Chile wa
have identified over 2500 locations that satisfy the above criteria. 52 of
{hese locations cocld store over 10 miion cubic mesers of water or seversl
OWh of acory. We pian 1 rport a gobal database of canddate Constal
PHS locations and %0 estrmaty thelr energy $30MQe capacty
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Key Result:

Theeo 1a treenancous techncal potential for Detailed Results for Chile and Peru: Depression location, elevation and energy storage potential
coostal FHE n Chie and Peru
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Future Work. We plan 10 contimue 10 perform s analyss ot
coastal lncations woridwide. Once an abundance of potental
sos have boon established for a rogion, focus needs % shift to
secondary concerns that will determine peojact viabiity. We
plan 1o further amproy GIS analysas 10 quartity economecally
sansitive parameten the datance from citles, ‘oad centers,
germration resources, and the ocean. Envronmenialy senstve
parametern are impontant oo, YWe plan 1o Mior ot potantial
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ESPEJO DE TARAPACA

Solucion revolucionaria y altamente escalable. EDT es el primer paso de un concepto que
combina tecnologias probadas (CHB y Solar), que puede ser replicado e integrado con todo tipo de
renovables (i.e. Edlica), y que va a cambiar el mercado eléctrico chileno

Alternativa renovable competitiva. EDT es una solucion competitiva con tecnologias
convencionales - pero sin volatilidad de combustibles o variabilidad hidrologica -, que contribuye a
destrabar penetracion de renovables, a la independencia energética y a reducir la huella de
carbono

Fundamentos econdmicos.El modelo de negocios se basa en ingresos provenientes de PPA
con clientes finales, pagos por capacidad, trading y servicios complementarios. Este no
requiere subsidios de ningun tipo

Relacion con la comunidad. Valhalla ha desarrollado una relacion temprana, transparente,
participativa y permanente con la comunidad de Caleta San Marcos, la que viene desde antes
del inicio de cualquier estudio en terreno

Equipo experimentado. Valhalla ha incorporado un equipo de especialistas con amplia
experiencia en estructuracion de proyectos energéticos a gran escala, cubriendo ambitos de
Ingenieria, construccion, medioambiental, mercado, regulacidon economica, legal y Project Finance
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INTEGRACION COMERCIAL

Modelo Negocios 24/7

PROYECTO INTEGRADO COMERCIALMENTE

PLANTASOLAR PV
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Dia

300 MW disponibles para
generacion (PPA & spot sistema).

CENTRAL BOMBEO

1y

INTERCONNECTED @
ELECTRIC GRID ®

A

Noche
4, o
Eh 300 MW disponibles para

generacion (PPA & spot

300 MW disp-)onibles para FINAL CUSTOMER setema)
bombeo. 200 MW PPA
INGRESOS PRINCIPALES INGRESOS ADICIONALES
PPA \entas energia en
spat.
Pago por capacidad central SS.C

bombeo
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ESPEJO DE TARAPACA

Pumped-Storage Hydro

E)A\l@ﬂtf PUMPED-STORAGE HYDRO PLANT

Resarvolr
52.000,000 m3
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above sea-level

Control Reom Building and z Tunnel
Powerhouse Access Tunnel 730 m

— Pressure Shaft
535 m

Powerhouse
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UBICACION PROYECTO
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AREAS PROYECTO
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VISTA FRONTAL
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