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Global new investment in renewable energy

data source: Bloomberg Mew Energy Finance, UMEFP SEFI, Frankfurt School,
Global Trends in Renewable Energy Investment 2011
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Estimated Crustal Temperature at Skm Depth

Map derived from the AUSTHERMOS database of Chopra & Holgatz (2005)
Image is © 2007: Dr Prame Chopra, Earthinsite.com Pty Ltd
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Temperatures in the Earth

Temperatures Depth in
in Celsius kilometers
2,000

4,000 4,000

5,000° 6,000

The deeper you go, the hotter it gets (in Celsius and kilometers).



http://www.geothermal.marin.org/GEOpresentation/sld006.htm

Why Support Geothermal Energy?

. Geothermal Power is Reliable & Green Power of baseload power
. Geothermal Power Creates Jobs and Spurs Economic Growth

. Geothermal Energy Promotes National Security

. Geothermal Energy is Environmentally Friendly (Clean & Safe)

. Geothermal Supports Local Economic Development

. Geothermal is a Versatile Energy Resource

. Geothermal Energy is renewable & sustainable

. Geothermal Uses Humanly Approachable Technology

. Geothermal Energy is Widely Available

0. Geothermal Power plant need small area
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Countries Generating Geothermal Power as of

May 2012

Global Geothermal Snapshot — 10,098MW

7 o T T

575 (MW) 843 (MW) 536 (MW)

1. United States

3,086 (MW)

2. Philippines

1,904 (MW)

3. Indonesia

1, 197 (MW)

958 (MW)

9. El Salvador

204 (MW) 167 (MW) 628 (MW)

6. New Zealand

Gearing: ~30%

PPA: ~25 years+ with
BBB+ counterparty

EPC Contracts:
Fixed price and time

O&M contracts:
~25 years

Issues:

Higher O&M due to
corrosive nature of the
brine geothermal fluid

(AGEA ; s s

Financing Workshop' 8 March, 2011

Country
United States
Philippines
Indonesia
Mexico

Italy

New Zealand
Iceland
Japan

El Salvador
Kenya
Costa Rica
Nicaragua
Russia

Turkey

Papua New Guinea

Guatemala
Portugal
China
France
Ethiopia
Germany
Austria
Australia
Thailand
Total

Installed Capacity (MW)

3,187
1,904
1,222
958
883
768
661
535
204
202
208
124
82
93
56
52
29
24
16

7
7
1
1

0.3
11,224.3
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Growth in U.S. Geothermal Power
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http://www.geothermal.marin.org/GEOpresentation/sld067.htm

N L S BT SR S

: CENTRALIGEOLOGICAL’SURVEYiMOEAM ol ;‘i";,,,f», T A-Mﬁ, f‘m‘ a

The first geothermal power plants in the U.S. were built in 1962 at The
Geysers dry steam field, in northern California.
It is still the largest producing geothermal field in the world
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http://www.geothermal.marin.org/GEOpresentation/sld053.htm
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The first modern geothermal power plnts were also built in Larderello,
Italy. They were destroyed in World War Il and rebuilt. Today after 90
ears, the Lardello field is still producing



http://www.geothermal.marin.org/GEOpresentation/sld052.htm

Geothermal power plants
|n the islands of Japan

P A F8 7 (2011)
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Kirishima International Hotel|| Kokonoe
0.22MW 0.99MW From Wikipedia (Geothermal Power in Japan)




Hatchobaru Power Plant
N3 )j-,‘(

22



B aR R R B G S R




24



1
25°0'0"N

Semmet e

LT

1
24°0'0"N

1
23°0'0"N

et Covep sl o ogar ke
Jusharng Groeo 2ad o kot
Yebi Giroup 2 o cqervalents

B

z

® HAFTAL

22°0'0"N

I et s e s, sl sk
Tinarao Shom

0 25 50 SETEITY )
E=—3 Km =

— ! l L

120°0'0"E 121°0'0"E 122°0'0"E 5

.




CENTRAL'GEOLOGICAL'SURVEY,'MOEA

w
PoNoaow
o ow ®
Mﬁa % m
Ko A M

HE w & ¥
Mo B W W
%o -

L7,

o %« Agw
ReERRE 4L a®up

PPERRROPPPRORRRAE@E®

&

B oneonfEIasdd Iogs
o
24

o

@ ez
@ Mk

= Iy
i

F4+E
®eRe

Z <

TR

#
[V

R REHIRNEE
REMRRHEE

PRBODREILRAX DI PR KT Fg
5t W AR ® W ¥
Bt RRAREr s oA 0 F4+0HR

OPPRPPPPPROPPORPRPOOR® OB

Mf%.&,ﬂ
VIS

8-

26



7% 1 Motor-ColumbusggR® &
PV EMEY » 1972#85 &£ 0
Fo AR BE AN L LEH
# st > 100,000 1 500,000
+ 3
B R EFF 23300 7C)
Baizy YLEd o ¥ FEAX
F A AP R
AN ZEEER Y
5 B R Bl F
3

-~

32
P\’
-

’% ’ F!'J,uﬁ;ll ~

-

—

2778000 2780000 2782000 2784000 2786000 2788000 2790000 2792000 2794000 2796000 2798000
1

4 imat
=R e
E o, arivmima seeri s P A ol
EE o7, mpaateaZales
{5] 5] C6. TG SRR G 1P 2L
] o5 wima mpaa 2l
E cnmmempaals
[ o3, & smbie ssarine PR el
E e mmampiaals
B oL msEmpaaLs
[ 1 La kLR m R

([ D e mpda el

B, ZHE
Bx, KiLifaRis

K3, iia 2l
HEREamPia alE

K2, i e ZUE
B3 K, mamEZa L

I o T L
FPE L

T T T T T T i
300000 302000 304000 306000 308000 310000 312000 314000 316000 318000 320000




1970s ~1980s (¥ 84 )
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