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Abstract: Exploration of hot dry rock in China has just started. In order to accurately evaluate the amount of hot
dry rock geothermal resources in China, high-quality hot dry rock drilling cores are needed. However, there are
few researches on coring drilling of hot dry rock under the conditions of high temperature, high hardness and high

grinding, which seriously restricts the accurate evaluation of hot dry rock geothermal resources. Therefore,
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independent research and development of the turbodrill @127 mm are carried out. The HDR-1 well in Zhangzhou
of Fujian and the GR1 well in Gonghe of Qinghai were drilled and the research and application of hot dry rock
drilling coring were performed to verify the research and development of turbodrill and the suitability of the KT-
140 coring drilling tools and the matching of turbodrill and diamond core bit. The high temperature and hard rock
characteristics of turbodrill working under the well conditions are revealed, the test of high temperature of 236 °C
at the bottom of the bore is withstood, and the application test of turbodrill parameters is obtained. Compared with
the conventional coring drilling technology, the turbodrill composite coring drilling technology not only plays an
important role in the performance of high rotating speed of the turbodrill, but also makes full use of the
characteristics of high temperature resistance, grinding resistance, high ground stress resistance, long service life
and low on-site labor intensity, which greatly improves the drilling speed of hot dry rock. The method is of high
temperature deep hole hot dry rock underground rotary drill driving core bit coring drilling and is the first
successful attempt for hot dry rock of turbodrill coring drilling technology. The field test and application may
provide valuable construction experience. The results will also provide a new technical support for hot dry rock
scientific drilling and deep geothermal resource exploration in China.

Keywords: hot dry rock; combined dynamic drilling process; turbodrill; HDR-1; GR1; Zhangzhou; Gonghe
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Fig.1 Schematic diagram of a single turbine structure
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Table 3 Borehole structure in the target layer
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B FREA, LA GRI P 34 LM 4G 5 34 L HDR-1
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Table 4 Comparison of turbine composite coring drilling and
ordinary coring drilling

TP AR

IS BGREEE 0 BUREL BUSHER/m S (mh ) BUR %

HR 25 75 1.03 73.1

HDR-1 824 6 15 1.52 744
Xf bR - - 0.49 1.3

HH 20 60 1.16 82.2

GR1 g4 5 13 1.74 83.6
W AR - - 0.58 1.4

3.2 HBUERGSk Y a iC v

03 56 B0 B 2240 A 78 T #4%5 HDR-1 H 5 GR1 Jt
PR A7 S o il 2 st RS AL A Al B AR K R R v, HL 2
98 4 WA BBUSES A8l 3k 5 v B 00 B L DA B o L s F
VS 2 1 o M A 2, Ol P i T 38 RO b 4
ST, TSR HE — 25 T R 2 8 4 M Ay JBGES Rl Sk 1) 1 3 A 2l
M, IR 7 R A T 00 Al Sk i A A% T AT S D
K TR B R, RS AR HxX L 5T

x5 HLERER
Table 5 Usage of drill bits

I B BOREEE DT 2 Bk e pm. BB S PR O HE R /m

L 93 125

FE N HDR-1 24 550 5.9
Xttt - I H A, R g%

HHRL 93 13.6

HFILHIGRI g4 550 6.3
X H - 5, iR
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AR BOE Y B R B Sk ¥ 22 4F T FLIIE 236 C 1 = il
G, ST R B PR E; T I SR IR, U
WA AR TR A, 5 AN R AR HE i e oK fig
St . fETEHERAIE ST, BN 0 ~ 40 kN, iR FE 4N
HAz= 2 20560 30, 80T 78 B BOE RE, [ SE AL T
@127 mm i 58 B HAKT140 BUE 4 H+152 mm 5 i 2
HE A WA Sk ARG 91T 55 o
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