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Abstract: In 2011, Shandong Provincial Bureau of Geology and Mineral Resources implemented the first domestic hot
dry rock survey and evaluation project in Lijin County, Shandong Province, where rotary drilling was adopted, but the
drilling efficiency was low and energy consumption was high. To improve drilling efficiency, shortening drilling cycle,
reduce production cost in hard rock drilling at high temperature, in both the southeast coast deep scientific drilling hot

dry rock geothermal well HDR-1 of China Geological Survey (depth of 4000.86m, hole bottom temperature 109°C )
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implemented in Zhangzhou, Fujian Province in 2015, and the hot dry rock scientific exploration well GR1 (well depth

of 3705m, hole bottom temperature 236 ‘C ) implemented in Qinghai province in 2017, the compound drilling

technology of “rotary table and mud motor” was tried, and the “rotary-turbodrill” compound coring drilling

technology was tested over the coring section for the first time at high temperature with good results obtained. Some

comments and suggestions are put forward on the future research direction, which provides valuable experience on

high-temperature drilling for the in-depth study of the PDM drill and turbodrill, and also provides new technical support

for hot dry rock scientific drilling and deep geothermal resource exploration in China.

Key words: hot dry rock; compound power drilling process; rotary table; PDM drill tool; turbodrill; high temperature

hard rock; core drilling; Shandong Lijin; Fujian Zhangzhou; Qinghai Gonghe
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Table 1 Basic drilling information

H 5 o H/m fLIRIREE/C HiHLAL S B 2 2
DR1 LIy AR P 2500.60 109 TSI3000/445 BT AR L A AL A
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Table 2 Comparison with conventional rotary drilling at different well sections and diameters

under different working conditions

S B/ A/ —— z@%ﬁﬁﬁa‘@/ W 5t %i@%ﬁ/
m mm (h-(100m)™") (meh™")
DR1 1500~2500 215.9 112 Ly 0.89
HDR 1500~3100 215.9 ¥eim 712127 85 A HE 1.17
3100~4000 152.0 A3E 712127 94 Rk Ubiis 1.06
. 1500~2500 215.9 38 712127 73 ECREg pis 1.37
ORI 2500~3700 215.9 FilE 7172127 X 7.0-3XSF 80 AL 1.25
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Table 3 Application of the PDM drill at different well sections under different working conditions (1500~3700m)
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Fig.1 Comparison of mechanical drilling speed in hot dry rock (1500~4000m)
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Table 4 Usage of different types of drill bits used in granite formation

LB AR/ - 0 LB Sk -y B U Sk R/ -y Al /
L . i Sk RS /A B W HE T /b . (meh)
DR1 215.9 8'/,HIT617/9 148.0 131.8 0.89 (% 44l 34k )
HDR-L 215.9 81/,LS8537G/25 65.6 89.2 1.36 (& A4kt )
152.4 61.S637GL/19 40.0 52.4(G& R S BORSIT) 1.31( R &%)
GR1 215.9 81/,1.8617G/23 73.6 95.7 1.30( & &4t
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Table 5 Comparison of the compound turbo-core drill with the conventional core drill

5 B gl ik 5C ol Il R B gk R /m S HLAR AL / (meh ) LR BUER /%
DR1 Ly 30 49 0.25 90.5
LIRS 25 75 1.03 73.1
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R+ 0127 mm W 565G 6 15 1.52 74.4
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Table 6 Performance parameters of high-temperature resistant polymer drilling fluid

AV/ PV/ APIIESH/ HTHP g%k #/

% b &K M o .

(mPass) (mPass) (mL-(30 min)™") (mL+30 min) ")

Ak 41 26 5
180 °C,3.45 MPa 24
240°C,16 h

ZiE 19 15 6.5 200 °C,3.45 MPa 26
230 °C, 3.45 MPa 40

4.2 1t T R R A A A IR R
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WK Z o AR RAE 240 “CRIIR A1 T 1R R 728 1k fE
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FE S 2% By B B b )23 o TR 0 A L R AR T B R R
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Table 7 Performance parameters of the high-temperature resistant high-density film-forming drilling fluid system

o/ S AV/ PV/ YP/ (YP/PV)/ Gel/ FLw/ FLywuw/
(geem™) P (mPa-s) (mPass) Pa (Pa/mPass) (Pa/Pa)  [mLe+(30min) ')  [(mL+30 min) ']

1.66 Ak Hr 60 46 14.308 0.31 4/5 5.2 12

1.66 240 °C 32.5 27 5.621 0.21 1.5/2 5.8 12
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