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Iceland Deep Drilling Project 
Drilling into Supercritical Geothermal Systems 

PAST: Began at WGC-2000 ï Invitation for an international collaboration 

Run by Icelandic Energy Consortium (HS, LV, OR, OS) since beginning with  participation 

by Alcoa (since 2007) and Statoil of Norway (since 2008) as partners. Supported by ICDP 

(since 2001) and US NSF (since 2005) for science coring & science studies. WELL RN-17 at 

REYKJNES was a ñwell of opportunityò for IDDP in 2004-2006. Collapsed during flow test. 

PRESENT: Well IDDP-1 drilled at KRAFLA in 2008-2009 ï hit magma at 2104 m (>900ÁC) 

Cooled extensively ï heated-up slowly ï flow test began late March 2010. Short discharge 

test spring 2011 yielded superheated steam at >400ÁC at 60-70 bar, Po ~140-150 bar. 3200 

KJ/Kg. Flow >50 kg/s, capable of yielding 30-40 MWe.  Will fluid be manageable?    

FUTURE: Well IDDP-2 hopefully to be drilled at REYKJANES in 2012 - 2014 

To be drilled to ~3,5 km by HS-Orka. To be completed by the IDDP consortium (which may 

change?) and ICDP (& NSF?) for science coring.    
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The IDDP Consortium since June 2008 

 

IDDP Principal Investigators  and 

a team of international scientists  
www.icdp-online.org 

National Energy Authority 
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By drilling deeper we should reach supercritical conditions 

400ÁC - 600ÁC 



IDDP overview 27.8.2011-GÓF 

Electric Power Generation    

Conventional 
dry -steam well  IDDP well  

Downhole temperature  235 ÁC 430 - 550 ÁC 

Downhole pressure  30 bar  230 - 260 bar  

Volumetric rate of inflow  0.67 m3/s  0.67 m3/s  

Electric power output  ~ 5 MW e ~ 50 MW e 

This comparison is based on the same volumetric flow rate of inflowing steam  

Why should energy companies be interested ? 
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Sustainable clean energy source Supercritical 
hydrothermal 
fluid 

Energy output increased 
by an order of magnitude 

~50 MWe 

Into heat exchanger 
Clean water circuit 

P: 260 bar 
T:  550ÁC 
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Three  4-5 km deep IDDP drill holes before 2012 (old plan) 



IDDP overview 27.8.2011-GÓF 

   

Source: IDDP Feasibility Report, Part I 

Earthquake frequency (0 ï 5 on Richter scale) 
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Temperatures in many  

high-T wells in Iceland 

follow the BPD-curve 

with increasing depth 

Examples from: 

Krafla (K) 

Nesjavellir (NJ) 

Reykjanes (RN) 
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CP for seawater ~ 411ÁC and ~300 bar 

CP for water ~ 374ÁC and ~221 bar 
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Conventional 

geothermal systems 

Unconventional 

geothermal systems 
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magma 

Model image showing a  

cooling magma chamber  

at different depths 

Zeolites 40-250ÁC 

Epidote  >250ÁC 

Acinolite >300ÁC 

 

Amphibolite facies >400ÁC 

 

Skarns:       400 - 700ÁC 

 

Hornfelses: 700 - 1100ÁC 

 

Magma:      900 - 1250ÁC  

depending on composition 

 

1,2,3,4: drillholes to ~5 km 
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( IDDP-1 at Krafla ) 
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A team of international scientists was 

established with some 60 research 

proposals and about 100 - 150 international 

scientists, engineers and their students from 

at least 15 countries 

International Scientific Continental  Drilling  

Program (ICDP) supported meetings and 2  

Workshops in 2001 and 2002 

(PIôs: GčF - Wilfred A. Elders and Seiji Seito) 

Status 2005 : Requests for funds for scientific 

drilling granted by ICDP  (1.5 M USD) and by 

US NSF (3.0 M USD) 

 

Candidate drillhole: RN-17 was drilled late in 

2004 by HS and completed to 3.1 km depth in 

February 2005. This well was flow tested in 

November 2005, and subsequently lost in 

February 2006 upon cleaning.  Cost 4-5 M USD 

Historical overview: 
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DOSECC 

DOSECC has a 

hybrid coring 

system DHCS 

(shown in red) that 

can be fitted to a 

conventional rig. 

Drill bits for spot coring 

Tested at Reykjanes 2005 

Supported by ICDP 

2001-2005: IDDP plan was to continuously core the production zone 


