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Key technologies of Well GH-05 drilling for hot dry rock in Gonghe Basin

LI Kuan, SHI Shanshan, ZHANG Hengchun, YIN Hao, WANG Wen', WU Jixiu, GAO Pengju, WANG Yuewei
(Institute of Exploration Techniques, CAGS, Tianjin 300399, China)

Abstract: Well GH-05 is an efficiency-enhancing well deployed for the hot dry rock pilot production project in the
Gonghe Basin, Qinghai Province. It is a dual-target directional well with a designed depth of 4000 m. Based on the
construction experience of adjacent wells, the running depth of the surface casing and technical casing was increased,
the risk of block falling and sticking in the long open hole section was reduced, and the cementing quality of the
production casing was improved. In addition, a shock-absorbing thruster and a drilling jar were added in the bottom
hole assembly, which effectively reduced the adverse effects of severe vibrations on downhole tools. The service life of
the motor was increased by 35%, and no accidents happened such as cone dropout, bearing failure, and drill string
breakage, achieving safe drilling. Based on the theory of specific energy of rock fragmentation, taking both the rock
fragmentation efficiency and roller cone bit life into account, meeting the upward return of cuttings, for the borehole
diameter of ¥311.2 and ¥215.9 mm, the weights on bit were selected to be 203~291 and 131~186 kN respectively,
the rotational speeds were 120~180 and 180~270 r/min respectively, and the displacements were 43.3~51.4 and 33~
38.5 L/s respectively. Furthermore, strengthening the drilling parameters increased the rate of penetration (ROP) in
the granite formation by 34%~47% , and the drilling cycle was shortened by over 20%. It has created the drilling
records of 207.51 m with a ®311.2 mm bit and 183.42 m with a ¥215.9 mm bit in the granite formation, basically

achieving the economic indicators of “ROP of 4 m/h and bit life of 200 m”. Finally, a composite organic salt drilling
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fluid system with a temperature resistance of 220 “C was developed and applied, reducing the near-wellbore pollution in

the geothermal reservoir, effectively reducing the directional sticking pressure, and cutting the drilling fluid

maintenance costs by over 40%.

Key words: hot dry rock drilling; dual-target directional well; casing program; bottom hole assembly; drilling

parameters; high-temperature drilling fluid; Gonghe Basin
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*2 GH-05HIERAEFEHMBEIT
Table 2 Drilling statistics of Well GH-05

gy PRI/ S LR
f % B /B (meh)
1 1383.00 1534.86  151.86 55.00 2.76
2 1534.86 1735.86  201.00 54.33 3.70
3 1735.86  1762.35 26.49 4.82 5.50
4 1762.35 1969.86  207.51 64.26 3.23
5 1969.86 2060.98 91.12 23.76 3.84
6 2060.98  2092.98 32.00 9.79 3.27
7 2092.98 2220.00 127.02 42.72 2.97
8 2220.00  2352.00 132.00 38.43 3.44
9 2352.00  2394.00 42.00 14.31 2.93
10 2394.00  2456.78 62.78 24.91 2.52
11 2456.78  2559.00 102.22 38.02 2.69
12 2559.00  2686.15 127.15 46.99 2.71
13 2686.15  2781.02 94.87 29.97 3.17
14 2781.02  2886.02 105.00 40.73 2.58
15 2886.02  3036.36  150.34 53.29 2.82
16 3036.36  3115.54 79.18 28.73 2.76
17 3115.54  3270.34  154.80 55.69 2.78
18 3270.34  3407.74  137.40 46.13 2.98
19 3407.74  3591.16  183.42 59.34 3.09
20 3591.16  3725.40 134.24 41.32 3.25
21 3725.40  3833.98 108.58 34.42 3.15
22 3833.98 3938.08 104.10 34.17 3.05
23 3938.08  4002.00 63.92 17.14 3.73

4.2 B HBCR
(D#EIMTHERES T AKEE,0215.9 mm I
B AR HR 1] 20 30 R LA b, B e B KU PRI ,

TR A R N DR B 5] R R O B
KR AEERE SN e T AR R B B JE R L
JZ U 2% [, 2608.8~3095.8 m A 487 m & L2 i
Bl A 2 s AR R R R

(2) 55 S BUR AL, DLUBRS 2 B 42 &, 46 4
M2 SR AL E 23 A Y, SF B HL B B B 3.05 m/h,
Horp: @0311.2 mm £l 3k F B HLAK £ £ 3.23 m/h, O
215.9 mm &l K F A HLRL K 2.94 m/h, #H T GH-
02 (2.2 m/h) 48 3 34 90 ~47 % , &4 1 8 1 46 0 =
119K,

(3) VAR HE ) i B & PR T IR IR RE 3, 0311.2
mm % 3k - #4175 4y 134.22 m, fix K 4y 207.51 m, £
T AR B A R RS A T 40 5 5 0215.9 mm Bl
3k - 34 %5 iy 118.86 m, fix K F iy 183.42 m; 0311.2,
(0215.9 mm g5 3k ¥R BB R R L O
215.9 mm J Br 3G flf F IR AF D3k 4 R, OF ¥ 55 A
131.49 h, # tb F GH-02 - (FF¥ 97.38 & T
3590 , A B R e AR AL R BT, GH-05 F & ok
HF IR T L

(D) E A A VLB A 7R B R A0 & R R
A P RN R AR E P A U D T R G B -
T " [A] )23 o) B, R AT T B A )23 30 05 e A AR IR
G R, U6 3K 44 A BEAIR 4096 DA b o i T2k 2 v
JC WIS RE R P s B AR Bk R b g ok )
P B 1) B, B 2 o A SR A B R e T S
ik — LAk

5 iS58
51 45ig

TEAB it T 2256 K i |, GH-05 R B 1 84 m
RZEFSHREE T ARE B H A4 8 E
a5 BE AL R A AR A R R B R Sk AR
A5G 280 B kTR 220 CE A A HLEL 4G I Wi ik
REEFHARTF B BUS T 3 0 R R .

FH E GH-02 1, 46 54 5 b )2 7 X ML G o 1 =
T34 ~ATY BT Bk i 7350, L
ELRURG FE R M I R e, R B AR B VR R
KA W B BAF S B IR RR R AL R T O RE
Fa e, MK T A I5 e . GH-05 3 52 85 T 4002
m, SEEE T OUNCHE SV R R B O R 119 K, 4
20% LA b JF 3 A X B @0311.2 mm 43k 207.51 m
1 O215.9 mm %3k 183.42 m A fl FH 420 5% .
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ZARALBE I o B Al Sk Al i R e
BRAL T 4 m/h B Sk B AT 200 mU A 2 S bR, (H R
B CHLACES 8 m/h B Sk 5 A 300 m” B i RUCHS B 1%
A 2 Z T R Sk 00 iR T SO D) A5 s
PE 28 5 Al 1 S 3 e R T b B AR K . $R AL
R S R Sk 7 A R B O TR O i 1 A,
MR A5 AT

(1)< gl il G 2 & T v i Il B ik, L N Ak

IROF- IR S, S BT 2 2 v LA R o e A
&ﬁ\ﬂiﬂﬁ%&ﬂiz— AT MER P T B 5 A R B
4 % B 5 7 E AT U0 AR R o8 3 L B S IR AR TR
1 IR E A R A

(2)RHEF £ EAE I FORGE W H ,NOV | %
I RS A VTR T IS T S 2
PDC % 3k , LA &l 2 88 33 30 m/h, % 3k 7 Ay #8 i
640 m, K 451 5 Tt 5 A M DX R s A i A
b, B RS K B SR 5 A 7 T RN R R & i
T v i A b )2 AR R AR K AR i PDC &GSk LR
o ALl T R AR AR I AR, B Y i E T A
1k .
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