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Figure 1 The temperature limit of some drilling tools
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Table 1 The temperature and borehole depth limit of
some drilling tools and materials
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Figure 2 Cores obtained at 9 km depth in Kola
ultra—deep well
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Figure 3 Disced cores obtained in 3478-3524m
section of CCSD-1 well

B —HHZ Hh 28 (3460-3530m)
#E Gnd

012345678 9101112131415161718

2460
3462
3464
3466 H
3468
3470
472
3474
3476
78
un 3478m
3482
3484
bosell IR E5- ¢
3490 AN >
‘; 3492 1![
~ 349
k 3496 - -
3498
’k 3500
3502
3504
3506
3508
3810
3’12
3514

316 racs
3518
3520

2 3524m

3528

El 4 CCSD-1# 3478-3524m HEXHIY 121ER
Figure 4 Enlarged borehole in 3478-3524m section of
CCSD-1 well
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Figure 5 Cores obtained at deeper than 10 km depth
in Kola ultra—-deep well
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The Key Problems of Ultra-deep Drilling Engineering

Da WANG, Wei ZHANG & Jun JIA
Deep Earth Research Center of China Geological Survey, Beijing 100037, China

Abstract:

Ultra—deep scientific drilling, a large scale scientific research project successively
implemented by the major countries all over the world, is a typical representative project
which reflects the entire scientific and technological strength of a country, also the most
difficult and slowly developed scientific project among the four great scientific dreams of
the mankind, i.e. going up to the outer space, reaching the interior Earth, entering into
the deep sea and probing into the north and the south poles. Due to the isolation by
lithosphere, it is very hard to observe the information of the interior earth. At present,
geophysical and geochemical methods are mainly employed for this purpose, though fast and
simple, with the information obtained of indirect, deduced and multi-interpreted.

As scientific drilling can directly obtain underground materials, structure and information,
based upon which the geophysical interpretation result can be corrected, it becomes an
inevitable way to obtain a great breakthrough for earth science. However, hampered by lack
of well-developed technique and of economic reasons, drilling to approximately 10 km deep is
only realized in few areas at present, with the drilling depth only one tenth of the
lithosphere thickness, far inferior to the requirement for observing the upper and the lower
mantles.

To deeply understand the earth, drilling must penetrate into the earth deeper and deeper.
The implementation of ultra—deep scientific drilling project over 10000 meters will greatly
promote the development of drilling equipment, instruments and drilling technologies, thus
help to improve the application level of the related materials and electronic elements under
the extreme conditions

Technically, ultra—deep scientific drilling engineering will face three key problems, namely
high temperature, high pressure and high crustal stress, which cannot be resolved as yet by
using the existing well developed technique, and to solve these key problems will cost huge,
expend long time and face high risk.

For this reason, this paper puts forward several principal countermeasures and some research
areas, to which attention should be paid during the implementation of the engineering
construction.

Keyword: Deep earth detection = scientific drilling extra—deep drilling ultra-deep
drilling large scientific engineering
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