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Inter;atlonai((":ontil:rg)entealqumlvl %%t%rr;] teXt StyleS

supportedgeetln CfV'\/ rks s in 2001 and 2002

A team of international SC|ent|sts has
besn ea_ab'lllsﬁéli Elr@ @a}tlm pating :

~ s0thourth kewrekroposa and

~100 to150 International scientists,

o F|fth |egg|1eersand students

~10 countriesinvolved

Central Science Team:

6 from Iceland, 5 from USA, 2 from Japan, 2 from New Zealand,
1 from lItaly, 1 from France, | from Germany



Simplified model of a high-temperature geothermal system
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Design C
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Feasibility Report
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Second level Desgn A
13 3/8" safety casing to

Third level 26 L

9 5/8” production casing

to 3.5 km
Fourth level 16 GaiTg A

Fifth level ' necded:

+ ot cores 8 1/2” reamlng Of core hOIe
¥ 7" dotted liner

Well in Krafla rotary drilled in 2008 in one phase to ~3.5 km,
including several spot cores, and deep casings cemented.

In 2008 or 2009 — new rig in and continuous coring to ~4.5 km
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Coring services from Baker

Huges (Christensen) for spot

coring was tested in April 2005
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1st spot core collected in 2005
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(shown in red) that can be
fitted to a conventional rig.

DOSECC has a hybrid
coring system DHCS

e Fifth level

The IDDP cost

estimate is based on using

this equipment
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CP for water ~ 374°C and ~221 bar
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Krafla central volcano
Click to edit Master title style

Click to edit Master text styles
Second level

Third level

Fourth level

Fifth level

15



Click to edit Master tjtl@ style

Cligk to edit I\/Iasth6 text sty,l’es

Segond level oor *\

\

Third level 6 TN ~

Foyrth level >~
Fifth level




Click to edit Master title style

Click to ¢dit Master text styles
Second |evel

Third leyel

Fourth level

Fifth level

17



Click to edit Master title style

Click to edit Master text styles
Second level

Third level

Fourth I\evel

Fifth level <

18



Click to edit Master title style

Click to edit Master text styles
Second level

Third level

Fourth level

Fifth level

19



These are the type of drilling targets IDDP seeks
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Phase 1 4
Year 2004-2005 2006 2007 2008-2009 TOTAL
Drilling to 3100 m 4000 m 5000 m Fluid
Type of operation rotary drilling rotary drilling continuous handling
itisoh it N A Al~$osae $ o~ opdeorges 4y 4 [gere gilling
L2ddt
Rotary drilling m USD 5,0 3,7 0,0 0,0 8,7
W il | 0,2 1,3 6,5 0,0 8,0
)lﬁ%‘d Ievel incl. incl. 6,5 6,5
IDDP-office 0,7 0,3 0,3 0,6 1,9
=ptal= | P " 5,8 5,3 6,8 7,1 25,0
HU 1V

Funding model*
celand Govern ) 0,17 1,31 1,45 0,70 3,63

@i%t h Igvel " 0,17 1,31 1,45 0,70 3,63
Orku jJavi 0,17 1,31 1,45 0,70 3,63
Hitaveita Sudurnesja 5,10 0,10 0,10 0,09 5,39
TG h | | " 0,15 0,90 0,60 0,00 1,65
Ncliﬁ eve " 0,00 0,35 1,75 0,00 2,10
IODP 0,00 0,00 0,00 0,00 0,00
EC-FP7 0,00 0,00 0,00 4,90 4,90
Rannis " 0,03 0,00 0,00 0,00 0,03
Other science foundations
Total m USD 5,8 5,3 6,8 7,1 25,0
* Funding model approved 2005 by all, except for EC-FP7 in phase 4 for 2008-2209 - subject to a proposal in 2006/2007
Add-on Science Cost ** 0,25 3 3,75 3 10,00
**Funded by NSF, Rannis and other Science Foundations 10,00

** Add-on science cost not known yet in detail - but will be funded by science foundations - shown here for illustration only
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Phase 0 1 2 3 4

Year 08 LIl T0)v - OTAL

Drilling to tender + contracting Fluid

Type of operation casings + wellhead | rotary drilling continuous handling

additional spot core site preparation spot cores core drilling testing

Cost

Rotar riIIirQ.; I K Tas M_as_te F P QT 2,86 0,00 11,52

Core ?j’;IIing IC T- ' ’nf)!l ' %)@ - Y2 S 2,35 : 3,60

Fluid testing " 6,50 6,50

Casings + w ead + fitti 3,50 3,50

Loggir® S ééﬁgm eve 0,44 0,22 0,66

Contingency 15 % 0,53 1,55 0,81 2,89

IDDP-office . 0,60 0,32 0,33 0,33 0,33 0,33 1,32

Totalg | NNIK PalV 4,36 12,23 6,57 6,83 29,99

HLLAY. LAY

Funding model*

Iceland Gov ent I ! 0,15 0,08 1,09 2,75 1,06 0,50 5,40

LandsﬁkjunT:mQ u rt 1T 18 A Y| 0,08 1,09 2,75 1,06 0,50 5,40

Orkuveita Reykjavikur T 15 0,08 1,09 2,75 1,06 0,50 5,40

Hitaveita Sudurnesja 0,15 0,08 1,09 2,75 1,06 0,50 5,40

ICDP . " 0,15 0,90 0,60 0,00 1,65

NSE @ Flfth | /G 1 o.00 0,35 1,75 0 2,10
" 0,00 0,00 0,00

EC-FP7 " 0,00 4,83 4,83

Rannis " 0,03 0,00

Other science foundations —

Total m USD 0,78 0,32 4,36 12,25 6,59 6,83 30,2

Add-on Science Cost ** 0,25 3 3,75 3 10,00

**Funded by NSF, Rannis and other Science Foundations | | 10,00

** Add-on science cost not known yet in detail - but will be funded by science foundations - shown here for illustration only
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§rL! mg'At %k%@%@%%ﬁgﬁﬁ I@y’oggﬁzaegﬁggilng
 Second level

o =jetter of intent for participation already
’ @Wﬁj&yggy consortium

e Fourth level

o — dkscussion meetings on-going — technical
* ET&%%M% ting have already taken place.

e ALCAN - Informal discussions

25



Cligle toisitlitilbptantisridiyle

(Workshop planned in 7-8 March 2007)

Chiek@o algit Mastertext styles————

Second level

ﬁﬂ,ey-aim S'ls to diill an exploratory borehole to a depth where
' ﬁje and temperatures are likely to be supercritical

Fourth level

to sample the fluids
Fifth Ievel

to determine the reservoir characteristics

make a preliminary economic assessment of the resource
potential.
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o Ehetetoerll B Madtotdddestyles

e Second level

o (ANrgplemetion well with 9 5/8” casing cemented to 3.5 km
e Fourth level

: F_Bif)[ﬁ\ fgr\r}afle continuously cored from 3.5to 4.5 km

° (C) Ream to 8 1/2" production hole +/- insert a 7" slotted liner.
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< ERA I it Maste et styles

. Usual logs can be ryn in the 3.5 km deep hole before it heats up

» Second feve

In tlﬁqdee r, hotter, part of the borehole we anticipate:

e Third Tevel

. Specia izeij logging — P-T and fluid sampling during and after drilling
e Fourth leve

So tions fog basic flow testing after heating up:
s rﬁ?ﬁﬁti@&/

n core hole and through the 9 5/8” production casing
flow test through drill rods
flow test of open core hole with a 7’ casing cemented inside the 9 5/8”
flow test through the 5" technical casing (the coring support casing)
flow test through the “pipe” (4” retrievable casing (down hole pilot plant))
flow test after (C) above  (i.e. after reaming to 8 »2" +/- 7” liner)

28



Cligle toisitlitilbptantisridiyle

L BlCR IO St TR Star ekt styfeg ='m e )
a)g@@éﬁdeféW@‘ problems in completing the well
©) THaredk leap@icient permeability

£3) E@MM&I@)V@Ie combination of PT and permeability
ﬁ‘ (E!)frtt})l%gglred for stage (C) or major flow test and pilot plant

If (3) - go to stage (C)
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Chdicta B Master text styles
S%Cpc%lnnqi%%\{ﬁle design of the pilot plant
Thigddavekore hole

Faedimlewvelvell to 8 12" +/- slotted liner

. EiffPERANg on fluid composition & P-T

 Pilot plant testing
 Production testing
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