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Primary energy consumption in Iceland
1940-2002
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Steps In the geothermal evolution In G

o=

en.g.l.n.e

lceland:

ISOR

1930-1970: The learning phase. Solving technical
problems and gain public acceptance for space heating
by geothermal energy

1970-1980: Fossil fuel replaced by geothermal in the
space heating sector — a major step forward

1980-1995: The space heating sector saturated —slow
Increase in geothermal for electricity and industrial use.
General low confidence in geothermal for electricity.
Learning period and promotion activity

1996-2006. Big steps forward in electricity production
from geothermal. Two new power plants, 90 MW and
100MW on-line in 2006. Rapid progress

WWW.IiSOr.iS ICELAND GEOSURVEY



Dissemination of geothermal knowledge

ISOR

Within Iceland

Web-based activities
- web-page ISOR

- the geological data viewer
named “Gagnavefsja”

Participation in meetings
Printed material
Teaching activities

Outside Iceland

UNU Geothermal training
programme

Development aid
International organisations
Governmental activities

WWW.IiSOr.iS
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Mikid rennsli

ENGLISH

Vatnsmesta borhola &
landinu er i
Kerlingarfilium, Han
var boru 2002 og gaf
um 250 Ifs
sidlfrannandi,

islenskar orkurannséknic
Starfsmadur TSGR hljtur heidursverdlaun Asusjéas (29.12.2008)

Stidrn Verdlaunasiods Asu Guamundsddttur
wWright veitti [ gaer dr. Steinari bar Gudlaugssyni
jardedlisfradingi heidursverdlaun fyrir 4rid 2006,
Werdlaunin hlytur Steinar bar fyrir marghattar
rannsdknir & landgrunni Islendinga. Steinar
hefur undanfarin ar stirt hapi sérfradinga 3
ISOR sem unnid hafa a8 adurnefndum
rannsdknum & hafsbotninum og undirblid
greinargerdir vegna vidredna um hafréttarmal.

f urnstign stidrnar sjddsins segir m.a. ad Steinar
se afkastamikill fraadimadur. Hann eigi a8l baki glastan feril sem
visindamadur og hafi jafnframt synt gdda farmi i ad midla pekkingu
sinni til annarra. Hann hafi motad rannscknir a landgrunni islendinga
og styrt verkefnum par af einstakri kunnattu og framsyni sem Iikleg
sé til 3 skila piddinni stdrum landvinningum.

Borun 4 Tigrn | Biskupstungum. (22.12.2006)

Mylokid er barun heitavatnsholu (Tj-6) a Tjarn | Biskupstungum med
gdadum arangri.

Haolan er 727 m djup, fodrud med 8* rori { 73 m dfpi. Hin var borud
med lofthamri | 200 m og med hjdlakrdnu og vatni par fyrir nedan,
AEdakafli er & 200-250 m dypi med 40-500C heitu vatni, en adalzd
haolunnar er & 715 m dypi. Hiti | botni hennar er yfir 100°C, Eftr ad
borun lauk war holan hreinsud upp og afkastaprofud. Han gaf rama
20 Ifs af 72°C heitu vatni § loftdzlingu vid um 55 m nidurdratt
vatnsbords, Vatnid er blanda ur badum sdakerfunum. Kyrrstatt
watnshord ifl nidurrennsli ar efri @8unum § ba nedstu er 3 7 m dypi.

Jardhiti er ekki & Tjdrn. Holan er um 1600-1700 m austan vid
Sybrireyki og alika langt suBaustan vii Efrireyki, Hin var stadsett af
sérfraedingumn ISOR Ot fra hitafraviki sem fram kam i 5 grunnum
leitarholum, Eigendur jardarinnar 1étu bora holuna og Jardbaoranir hf
borudu hana med Ymi. Notkun verdur til hitunar 3 ba og
sumarhisum,

Samstarfssamningur ISOR og Hdskala {slands (19.12.2006)

Gagrlsgar upplisingar
um systurstofnanir |
Evrdpu

Hahitavefurinn

& hahitavef
Orkustafnunar er ad
finna margvislegar
upplysingar um
hahitasvezai landsins.

IDDP vefur

Islenska
djdpborunarverkefnia er
med eigin vefsidu

Gagnavefsja -
kortagdgn

Gagnavefsid Orkugards
birtir fmsar upplysingar
urn jardhita og vatnafar
ar gagnagrunnum
Islenskra
orkurannsékna og
Orkustofnunar

Fyrir starfsmenn

Bdkasafn Orkugards
Innra netia
Skrifa forsidufrett
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.
Geological data viewer “Gagnavefsja” @)

It is operated in close co-operation with the National
Energy Authority (NEA).

It contains an open internet access to large parts of
NEA’s and ISOR’s data bases on geology and energy
Issues in Iceland.

iE'EIIR From: Steinunn Hauksdottir ICELAND GEOSURVEY
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Geological data viewer “Gagnavefsja” @)

It serve different user groups

— External version:
The public

Power companies and contractors
o Password protected access to propriatory data and publications

~ Internal version:
Scientists at ISOR

o Overview of available data and access to database, input and output of data
and primary processing

- English version

iE‘D'R From: Steinunn Hauksdottir ICELAND GEOSURVEY
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Printed material o)

Publications of printed material, books and newspaper
articles and radio & TV interviews are widely used to
make the public aware of the possibilities and
Importance of geothermal in our society.

ISOR and NEA issued last year a ———
comprehensive book of the Jarohitabok
. Edli og nyting audlindar
geothermal sector in Iceland.
~ history
~ technical aspects
— development
This book was last year

appointed to the national price
for excellent books.

WWW.IiSOr.iS ICELAND GEOSURVEY



Teaching activities o)

ISOR

o

ISOR’s staff participates each year in numerous
conferences and open meetings in local societies, clubs
and organisations.

ISOR has good relation to universities and high schools
were our experts held give lectures, and supervise
students in research projects.

The Rector of the
University of Iceland and
Director of ISOR singed
a new co-operation
contract last year.

WWW.IiSOr.iS ICELAND GEOSURVEY



Dissemination of geothermal knowledge o)

-

Outside Iceland

ISOR

Education
Development aid
Participation in international organizations

Meetings and conferences and publication of scientific
papers on geothermal energy

Assist our ministries in their dissemination activities
abroad

United Nations University Geothermal Training
Programme (UNU-GTP)

WWW.IiSOr.iS ICELAND GEOSURVEY



United Nations University Geothermal o"":
Training Programme (UNU-GTP)

-
ISOR

The UNU-GTP has been run in Iceland since 1979.
It is financed mainly by the Icelandic ministry of foreign affairs.
It is run by NEA but 60-70% of the training is provided by ISOR.

Yearly over 20 geothermal fellows from the developing
countries participate in a : - S
6 month intensive geothermal
course in Iceland.

3 month courses and 3
months of research projects

6-9 fellows complete a
2 year MSc studies in
geothermal sciences.

Source: Ingvar Birgir Fridleifsson W ISOF IS Ty S IR,



Research projects

-
ISOR

Are selected from home
country if possible and data is
available

Otherwise, data is provided
from Icelandic geothermal
fields of similar characteristics

Are published in UNU-GTP
yearbook “Geothermal
Training in Iceland”

Source: Ingvar Birgir Fridleifsson o
WWW.ISOI'.1S
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"ZTS University

Geothermal Training
in lceland

09

Reports of the United Nations University
Geothermal Training Programme, 2002
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Fellows of the UNU Geothermal Training
Programme In Iceland 1979-2006
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Top thirteen countries with highest % share of
geothermal in national electricity production

-
ISOR

Country GWh/a | % electricity UNU
Fellows

El Salvador 967 22 22

Kenya 1,088 19 39

Philippines 9,253 19 31

Iceland 1,483 17

Costa Rica 1,145 15 13

Nicaragua 271 10 5

Guadeloupe 102 9

New Zealand 2,774 7

Indonesia 6,085 7 20

Mexico 6,282 3 4

Guatemala 212 3 3

Italy 5,340 2

USA 17,917 0.5

Source: Ingvar Birgir Fridleifsson
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UNU-GTP graduates *

. are among the leading specialists in geothermal
research and development in many countries in
Africa, Asia, Central America and Eastern

Europe

.. have been very successful, and have
contributed significantly to renewable energy
development in their parts of the world

.. are very active Iin the international geothermal
community

. were authors or co-authors of 85 technical
papers at the World Geothermal Congress in

-_—
7 .. oy WWW.ISOr.iS ICELAND GEOSURVEY
is0RrR2 (00 Ingvar Birgir Fridleifsson
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World Geothermal Congress 2005 o

Amongst 705 refereed papers accepted by WGC
2005 for presentation (oral and poster), 141
papers were authored

or co-authored by 104 former UNU Fellows from
26 countries

The papers were divided between 23 of the 24
technical sessions of the congress

Seventy seven former UNU Fellows attended the
congress out of 318 graduates of the UNU-GTP
or 24%

- .. oy WWW.ISOr.iS ICELAND GEOSURVEY
ISOR  Source: Ingvar Birgir Fridleifsson



World Geothermal Congress 2005 o)

/77 UNU Fellows from 25 countries presented papers

- .. oy WWW.ISOr.iS ICELAND GEOSURVEY
ISOR  Source: Ingvar Birgir Fridleifsson



Short courses as Contribution to UN O

o™

Millennium Development Goals

-
ISOR

Government of Iceland has secured core funding
for the UNU-GTP to expand its capacity building
activities by annual workshops/short courses in
geothermal development in selected countries in
Africa (started in 2005), Central America (started
In 203)6), and later in Asia (probably starting In
2007).

Announcement made at International
Conference for Renewable Energies held in
Bonn (Germany) June 2004. Thisis a
contribution of the Government of Iceland
Jowards the Millennium Development Goals of

ﬂ*{ce U?\Fr Blrgll’ erfsson WWW.IiSOr.iS ICELAND GEOSURVEY



United Nations University Geothermal o"“:
Training Programme (UNU-GTP)

The UNU-GTP has been extremely successful in world-wide
capacity building in the field geothermal.

The UNU-GTP has started geothermal
short courses for decision maks. s

. . . China 2007
developing counties with Nicaragua 2006 :
geothermal potential. o Kenya 2005

¢ ® 2006

Costa Rica 2006

. T wwew ICELAND GEOSURVEY
ISOR  Source: Ingvar Birgir Fridleifsson



Governmental promotion of geothermal Q"‘:
energy

The government of Iceland
- as well as the president of
| Iceland are highly

b supportive in
dissemination of
geothermal energy

The president of Iceland did visit
ISOR few months ago and shows
strong interest in our activity

isoR WWW.IiSOr.iS ICELAND GEOSURVEY
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Governmental promotion of geothermal &7
energy with assistance from ISOR:

ISOR

During official visits to Iceland the government uses
every opportunity to introduce to worlds leaders the
possibilities of geothermal energy.

The president of Iceland is actively participating in the
campaign against global warming. He is now organizing
a renewable energy meeting in Djibouti together with
the president of Djibouti where presidents or prime
ministers from several African geothermal countries
together with major investors will participate.

The ministry of foreign affairs in Iceland actively uses
their channels for promoting geothermal energy,
especially in developing countries and international
organisations.

WWW.IiSOr.iS ICELAND GEOSURVEY



International co-operation G

ISOR

Member of EuroGeoSurvey.
Participates in Global Roundtable on Climatic Change.
Member of European Geothermal Energy Council.

Represented in BoD of IGA, International Geothermal
Association.

Represents Iceland for NEA in executing the IEA geothermal
implementing agreement.

Involved in the ARGEO project in E-Africa.

Represents Iceland in the energy committees under EU’s
framework programs.

ISOR is a minor shareholder in the Icelandic company Enex
Ltd and assist it a lot with its geothermal promotion activities.

WWW.IiSOr.iS ICELAND GEOSURVEY



Nesjavellir is the largest geothermal power piant
in lceland, its present installed capacity being
300 MWh, with water production exceeding 1800
livres/second. As of October 2005 four turbines
produce 120 MWe of electricity,

At the Welcome Centre an account is given of
Energy g from a high F ur
geothermal system as well as the process
utilized by the plant, and of the Reykjavik

district heating system.

Dpening hours 1. June - 31. August
Monday to Saturday 9 - 17
Sunday 13 - 18

Free Admittance

For more Information

Tei: 480 2408

WWW.Or S

Beue Lagoon
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Krafla

The Rift [Gjain ] is a dramatic exhibition of geology,
B | heat, and © ation of energy locat-
edin Eldbarg, near BLUE LAGDON - Geothermal Spa.

Opening hours 1. June - 31, August

Open for pre-booked proups.

Cost of Admission

Adults 500.- 15K

Senlor Citizens and 12 - 16 years 250.- SK
Children < 11 years Free

For more Information
Tel: 420 BBOG /420 8840
www.bluelagoon.com

Labrhejikur 5
Nature Baths, f
Némaskard

.
]

Welcome centre

Geothermal phenomena ta experience
Walking path

Swimming pool [geothermal]

The ENGINE preject (ENhanced Geathermal lnnevative Netwerk far Eurape) it 8 ea-srdination oetion wpperted by the éth Researeh and Davelapment framewark af the Eurapsan Unisn (khp: / fengine.begm.fr).
ISOR (loelond GeaSurvey) it o governmental insfitution that provides a wide variely of energy research, exploraiion and develapment services an confrad in lcefand and obroad {wwwasarit).
Thit patter is produced by ISOR ar part of the promefion activity of ENGINE for furthering the use of geathermal energy within Europe. The welcome centres are independentty operated and have not received suppart fram ENGINE.

ISOR

WWW.IiSOr.iS

At the Krafla Welcome Centre you will find

how geothermal steam is used to generate
electricity.

Dpening hours 1. June - 31. August
Monday to Friday 12:45 - 15:30
Saturday to Sunday 13 - 17

Free Admittance

For maore Information
Ted: 515 9000
e v is

Geysir Centre is a museum where modem
multimedia shows combined with ample
information enlighten visitors about some of
Iceland's inexplicable natural phenomena, and
allow them 1o feel some, as is the case with the
earthquake simulator,

Dpening hours.
May = September 10 - 19

Cost of Admission

Adults 450,- ISK

Children &~ 12 years 200,- 5K
Children < 6 years Free,
Student 350, ISK

Seniors > 66 years 250,- 15K

For more Information
Tel: 480 6800
www.geusircenter.com

In Hveragerdi a geothermal field located in the town centre is
harnessed for district heating. At the tourist information facifities on
the eastern margin of the area information is available on the nature
of the geothermal field and the relation of geology, tectonics,
volcanic activity and microbiology to geothermal activity
Information on boreholes and production is presented too.

Opening hours 1. June - 31. Aupust
Monday to Thursday 9- 11/ 17 - 20
Fridays9-11/14-16

Saturday to Sunday 14 - 16

Free Admittance

For more Information
Tel: 483 4000
www hveragerdi.is

ICELAND GEOSURVEY

nformation on geothermal energy and the Krafla
Eruptions, including a shart, entertaining film on



Thank you for
your attention

| Reykj_an‘e-s-:geothermal field, Iceland

From: Steinunn Hauksdottir ICELAND GEOSURVEY
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