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Abstract: In view of the problem of low mechanical drilling speed in the hard rock such as granite and gneiss in the

geothermal drilling at present, a mechanical rotary-percussive screw drilling tool is introduced and tested in granite
formation of JHR-1 well and gneiss formation of HG-1 well. Compared with the ordinary screw drilling tool, the
mechanical drilling speed of the rotary-percussive screw drilling tool increases respectively by 10%, 8.4% and 7.6% in
»215.9 mm well section of JHR-1, ?¥215.9 mm and »311.2mm well section of HG-1, and no other side effects exist
during the drilling process. The test proves that the mechanical drilling speed can be effectively improved by the use of
rotary-percussive screw drilling tool, which provides a foundation for the application and popularization of the
rotary-percussive screw drilling tool in the drilling of hard rock such as granite and gneiss.

Key words: rotary-percussive screw drilling tool; impact broken rock; hard rock formation; mechanical drilling speed;

geothermal drilling
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Fig.1 Schematic diagram of rotary-percussive

screw drilling tool
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Fig.2 Operating principle of rotary-percussive screw
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Fig.3 Photo of the screw drill tool
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Fig.4 Trial operation photo of screw drilling tool
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Table 1 Parameters of the screw drill tool

Byl HEAK Y WEFFAME /mm REJEHE /(LS Bk /(rmin?)  TAEHLAE/(Nem) shilifii  whils J1/kN
o DUPTXC-203 203 25~55 90~200 11520 7.5~16.7  10~30
JHE SR AT
DUPTXC-172 172 20~36 88~160 9360 7.3~13.3  10~30
517203 % 7.0-4.8 203 25~55 92~200 12000 / /
e 30 AT
6LZ172X 7.0V 172 20~38 93~176 10320 / /
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Table 2 Drilling assembly and perameters in each well section
B B B4 ik /kN 24/ (Les!) B854/ (rmin ')
JHR-1JF 02159 0215.9 mm F 545k +0172 mm A +45 m 0165 mm &8+ 60~80 24.2 40
mm B D214 mm $ IE R +27 m D165 mm E4HE+O114 mm &5 FT
HG-1F0215.9  ©215.9 mm F 45 % + 0172 mm IEFF +45m 0165 mm 454+ 60~80 35.5 40
mm B 0214 mm $IE A 427 m 0165 mm £5EE 4+ 114 mm & FF
HG-1®311.2  (311.2 mm F #4h k + 0203 mm B 427 m@)203 mm &i4E +  60~80 24.2 40
mm B (0310 mm £k 1E £ +18 m (0203 mm A4 + 0127 mm 4 kT

JHR-1 H 0215.9 mm H Bt i % 1 £L 3% 4
210~2036.4 m, ¥ i B FF 45 H & DUPTXC-172 A
JE w88 AT L A2 B R 5 N 16 A4S [l vk, B i R
1826.4 m, i 5 W H 24 WL 3% 3. HG-1JF ©0215.9
mm F B iR 5 6 FL IR A 1506.7~3000.5 m, H
2347.3~2406 m Bt R N A7 75 52 F 17 B0 A 1 FH 42 4T

Bl L PR BT A L AE B 0 0 14 A4S Il vk Lk
R1431.5 m, i 50 v FH s W& 4. HG-13F 0311.2
mm H- B i 568 i H FL I 369.6~1445.1 m, K fL N
2R B4Rl R A 2 ) DUPTXC-203 #Y
JHE o R R R L 22 R 56 N 10 A Il vk L Bk R
1015.5 m, i 56 i FH S WL 5

&3 JHR-13 0215.9 mm H KRBT 250 i A #URE

Table 3 Test application data of screw drilling tool in ¥#215.9 mm section of JHR-1 well

AR ALY S5 IR FLE:/m PER/m o AigS /b BUBEL L/ (meh ) BRFPIRAL B SOIRAL

1 210.0~304.7 94.7 58.3 1.62 1 B2 IR it

. 2 428.2~546.5 108.3 68.0 1.59 EH — Ji5 S it

3 655.0~769.6 114.6 73.8 1.55 I H — Jig S 4t

S 4 892.7~996.0 103.3 71.0 1.45 Ef‘ﬁf %l%lﬁﬁ*f

6171795 7.0V 5 1091.0~1207.5 116.5 74.7 1.56 EH fﬁﬁl?}ﬁbn

by 6 1338.5~1465.7 127.2 71.5 1.78 EH 4 A o

7 1614.3~1736.8 122.5 73.0 1.68 EH — i J 4

8 1865.2~1956.9 91.7 57.7 1.59 EEE — s

S 109.9 68.5 1.60

1 304.7~428.2 123.5 65.7 1.88 EH B2 IR it

< 2 546.5~655.0 108.5 61.0 1.78 IEH B2 TS it

3 769.6~892.7 123.1 72.2 1.70 E# — P 45

- 4 996.0~1091.0 95.0 62.5 1.52 v&kf?ﬁﬂ eﬂfﬂ’;—i%ﬁ

DUPTXC-172 5 1207.5~1338.5 131.0 73.3 1.79 EH B i s

< 6 1465.7~1614.3 148.6 74.2 2.00 EH — B I i

7 1736.8~1865.2 128.4 73.5 1.75 EH BRI

8 1956.9~2036.4 79.5 47.6 1.67 JEREEAT  — R

S 117.2 66.3 1.76
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3.1 Bl FIE v 82T B B 43 5 &2 A B i 7 A K, S S HLAR
JHR-1 I i 1 38 36 48 FF 4l 2 A5 ol 42 4T 5 2 Bl 1.79 1,94 m/h, JiE i IBRT Al L A 1

o3 A2 A B R 8 AN IR, 1 32 AL B 3 31 D 1,60
1.76 m/h, i o 82 FF B HL 3 il RAT B B v T
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S 30 MR L R E R B 5L i 2 Al ok 5



150 AR TR 202349 A
F4 HG-1H 02159 mm FH B IZ4F 55 218 7 FA 4117
Table 4 Test application data of screw drilling tool in ¥@215.9 mm section of HG-1 well
AR RS RS [ fLEE/m PR /m o aighe /b BLARA G/ (meh ™) BEARIR L i S R
1 1506.7~1622.5 115.8 62.7 1.85 EH 5 S 4
2 1757.6~1849.5 91.9 50.5 1.82 EH — I I 43
m 3 1964.9~2076.7 111.8 62.2 1.80 EH — B S 4
e 3 A 4 2163.9~2250.8 86.9 49.5 1.75 B AME A
61.Z172X 7.0V 5 2406.0~2493.0 87.0 48.6 1.79 EH# HA A ot A
Cl#s 6  2577.6~2673.1 95.5 54.6 1.75 EH JEA TR
7 2781.3~2891.2 99.9 56.1 1.78 EH — Ji5 S it
Sy 98.4 54.9 1.79
1 1622.5~1757.6 135.1 64.3 2.10 EH 5 B 4
2 1849.5~1964.9 115.4 56.0 2.06 EH 2 Tl B it
X 3 2076.7~2163.9 87.2 44.8 1.95 EH iy 7 S A5
WE 1 B A 4 2250.8~2347.3 96.5 52.2 1.85 BEBUR B E
DUPTXC-172 5 2493.0~2577.6 84.6 47.0 1.80 EH SR i v
X1 6  2673.1~2781.3 108.2 55.4 1.95 EH — Ji S it
7 2891.2~3000.5 109.3 57.6 1.90 1EH — Ji it
S 105.2 53.9 1.94
R®S5 HG-1H#H 0311.2 mm FH R IZFF 55 B 18 N A #E
Table 5 Test application data of screw drilling tool in @311.2 mm section of HG-1 well
KT AR AK 5 %5 M FLE/m PR /m AihEE/h o BULBAS T/ (meh ™) IRARAR AL Bl S R
1 369.6~495.1 125.5 74.0 1.70 EH BRI
2 630.2~655.3 115.1 68.3 1.69 EH — P15 4t
57 AT P3 3 790.1~914.7 124.6 73.8 1.69 EH — Ji5 S 4t
512203 X 7.0-4.8 4 1009.3~1096.2 86.9 49.5 1.76 % S Bl A
5 1214.2~1320.7  106.5 61.5 1.73 T i 5 BB
S 111.7 65.4 1.71
1 495.1~630.2 135.1 75.0 1.80 EH BRI
2 655.3~790.1 134.8 75.7 1.78 % BRI
JHE 1 AT X3 3 914.7~1009.3 94.6 51.7 1.83 EH JE A TR
DUPTXC-203 4 1096.2~1214.2  118.0 64.8 1.82 EH — Ji5 it
5 1320.7~1445.1 1244 63.1 1.97 MR — Ji5 S 43t
T 121.4 66.1 1.84

U, Y HUAR B B 43 ) o 1.71.1.84 m/h, JiE v 48 4T
il FL 8 W IR AT A LR S T 7,600 3l g
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I 0215.9 mm J Bt W A, BLAR RS o 2 R i S L S
b3 00 B A v TR R R 25 A OC T E IR AT R L R A
il SR AL 28 23 AR R AT, A E v R AT B L b o
FRCR BT A B AR BT AR S O IR, B LR JTHR-1

Il ik b SR RN SR R S | b oy SR AR S R
THEARCR . HG-1 I P e oh 8RAT 85 2 5 B 2R L
B 3k B R R AR T JHR- 1, 5 3 2 55 R i e A
K, e v BT B L I 5 A Y vl B )= A 2R
B FE L BBl 1 i R A RIOCR
3.2 XAk R

g FH h, EEER A 617 R Ak
A0 B R 637 2 8 i B OF R B Sk o Bk e



53 ZEAE T R B L T BRGNS R A IO AT 151

55 5045 5 W
2.0 s EEEAT olEmiIgsT
T8l
E16t
S~
g L4l
=Lz}
1.0 [ | [ 1
JHR-1 HG-1 HG-1
0215. 9mmIFBt 0215, 9mmFEE 0311, 2mmIEE
Pi=d

5 56 LA 5 E X L

Fig.5 Comparison of test mechanical drilling speed
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Fig.6 Drilling bit photo of normal tooth grinding
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Fig.7 Drilling bit photo of broken tooth and wheel
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