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The political and scientific background for KTB 

Chancellor KOHL Minister for Research 
RIESENHUBER 

Geokommission 
 

SG-3 
 

New Chancellor 
 

Scientific Diversity 
 

Smart Minister 
 

Suffering Industry 
 

Scientific Plan 
 



• 49 m height 
• 2943 kN  hook load 
• 1249 kW elevator 
• 22 m/s velocity 
• 250 rpm table 
• 360 kW pwr swivel 
• 0 – 600 rpm 
• 590 kW pumps 
• Special WL string 
• WL equipment 

KTB – Pilot Well 



• 83 m height derrick 
• 800 to hook load 
• 2220 kW gear-driven 

draw works 
• 3 x triplex pumps 
• 35 MPa pump pressure 
• 40/140 - 20/270 

kNm/min table 
• 70 MPa preventer 
• Supplied by public 

power 
• Automated pipehandling 

with retracting system 
• 3 x 13.3 m drill pipe 

d  

KTB – Main Well 



• Nature of geophysical structures and phenomena: Seismic 
reflectors & electric, magnetic, gravimetric anomalies; calibration of  
methods of deep sounding, understanding of orogenic processes 

• The Earth´s stress field and the brittle-ductile transition: 
orientation and amount of mechanical stress with depth; a new 
understanding of stress and strain in the crustnucleation and 
propagation of earthquakes 

• The thermal structure of the Earth´s crust: Temperature 
distribution, heat flow, heat production; geothermal energy 

• Fluid and transport processes: Fluids, fluid pathways and household; 
occurrence and distribution waters in crust and mineral deposits 

• Structure and evolution in the internal zone of the Paleozoic crust 
of Central Europe: Characteristics, deformation mechanism and 
dynamic of a reactivated crust. mineral deposit prospection 

• Long-term DEEP CRUSTAL LABORATORY 

KTB – Major Goals: 



• Focusing the whole Earth science community on 
a joint project to boost collaboration 

• Supporting the national drilling industry with a 
really big project requiring lots of technical 
developments 

KTB – „Political Arguments“ 



• Heavy large rig 
• Elongated pipe stands 
• Automated 

pipehandler 
• Vertical drilling system 
• Slim clearance casing 



KTB Main Hole 
• Vertical Drilling System 
• 10 m deviation in > 7 km 
• Operation til 7.5 km depth 
• Limitation due to 

temperature and 
batteries 

• major spin-off for 
hydrocarbon exploration 
with horizontal drilling 
techniques (8 km 
horizontal drilling is 
possible) 
 
 



Harms / GFZ - ICDP 

6 km casing 13 3/8´´ in 14 ¾´´ OH 
(slimhole clearance concept); (720 
to max. load) 

automated pipehandler with 12 
km pipe capacity 



Time – Depth Curve  for the KTB Main Well 



31,75

104,0

Volume increase: 
 
31,75 cm =   79,1 l/m 
104,0 cm = 849,1 l/m 

Caliper Log of 
the Fault Zone 
SE1 KTB-HB; 
 
7000 – 7200 m; 
Diameter in cm 



1. Structure and evolution in the internal zone of the Paleozoic crust 
of Central Europe: Characteristics, deformation mechanism and 
dynamic of a reactivated crust. mineral deposit prospection 

2. Nature of geophysical structures and phenomena: Seismic 
reflectors & electric, magnetic, gravimetric anomalies; calibration of  
methods of deep sounding, understanding of orogenic processes 

3. Fluid and transport processes: Fluids, fluid pathways and 
household; occurrence and distribution waters in crust and mineral 
deposits 

4. The thermal structure of the Earth´s crust: Temperature 
distribution, heat flow, heat production; geothermal energy 

5. The Earth´s stress field and the brittle-ductile transition: 
orientation and amount of mechanical stress with depth; a new 
understanding of stress and strain in the crustnucleation and 
propagation of earthquakes 

6. Long-term DEEP CRUSTAL LABORATORY 

KTB – Major Goals: 
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1. Traditional regional geodynamics  



Harms / GFZ - ICDP 



Harms / GFZ - ICDP 



KTB 
Integrated geological interpretation of seismic 
and borehole investigations 



Harms / GFZ - ICDP 

2. Understand orogeny and geophyscial anomalies 

Final depth 
of KTB 

Carboniferous Granite 

Metamorphics 

Stable metamorphics 

Sediments 

Eroded rock 



Present day understanding of the geodynamics 





3. Fluids in the Earth´s deep upper crust? 



0 - 1000 m - 21 K/ km 1 - 9 km - 28 
k/km 

0 - 1000m - 55 mW/m² 
1 - 9 km - 85 mW/m² 
 
T underestimation due to: 
• shallow  test boreholes (500 m) 
•  groundwater circulation 
•   ice age cooling 
•  anisotropy in thermal 

conductivity 

 
 

4. Determine thermal gradient & heat transport properties 
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5. Find brittle-ductile transition, obtain stress, strain data 



G F Z Deep Crustal Lab 
KTB-VB KTB-HB 

9101 m 

4000 m 

200 m 

6. Built a Deep Crustal Lab for Long-term Observations 



KTB today and ist use by GFZ/ICDP 







3% 13% 

12% 

5% 
10% 

57% 

Prestudies &  
Site-Selection 

On- & Off-site Science 

Infrastructure 

R&D Projects 

Logging 

Drilling 

KTB total project costs 
(1982 - 1995; incl. all pre-drilling studies): 

527,800,000 DM  
(26.5 MDM VB; 267 MDM HB) 



Thank you very much 
 

We will see the current Depth 
Lab and the KTB wells most 

likely on Wednesday afternoon 
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