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Key Drilling Technologies for Hot Dry Rock in Well HD-1R in the Hainan Fushan Sag

YE Shunyou, YANG Can, WANG Haibin, CUI Guangliang, ZHAO Feng, DONG Hongduo
(The No.I Drilling Engineering Company, CNPC Bohai Drilling Engineering Co. Ltd., Tianjin, 300280, China)

Abstract: In order to explore the onshore thermal reservoir of the third member of Liushagang Formation and
Changliu Formation in Paleogene Fushan Sag, Hainan Island, the first hot dry rock exploration well, Well HD-1R, was
deployed in Huachang Block. A series of drilling problems occurred, including poor drillability of lower formation,
difficulty in wellbore trajectory control, unpredictable coring recovery in deep formation, high formation temperature
which affected drilling fluid stability and cementing quality, etc. In order to ensure the successful completion of Well
HD-1R, the geological structure and lithological and physical characteristics of the area were analyzed, and then the
BHA of the roller bit+ (Positive Displacement Motor)PDM and the high temperature-resistance downhole measurement
instrument were applied to control the directional drilling trajectory. Based on the formation characteristics of coring
section, optimized coring tools and drilling parameters were used to improve the core recovery rate. Then, high
temperature potassium salt polymer drilling fluid was used to solve the problem of poor drilling fluid stability at high
temperature, and a high temperature resistant double cementing slurry was adopted and targeted technical measures
were taken to ensure cementing quality under high temperature environment. With the application of the above
technical measures, the challenges caused by poor drillability of the formation and high formation temperature were
overcome smoothly, thus ensuring the successful drilling of Well HD-1R. The successful completion of this well

provided references and best practices for hot dry rock drilling in Hainan Island.
Key words: dry hot rock; drilling design; roller bit; polymer drilling fluid; cementing; Hainan Island; Fushan Sag; Well
HD-1R
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Fig.1 Predicted temperatures of various TVD in Well
HD-1R
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4227.00, 4 338.00, 4 464.00 F1 4 550.00 m 43 5] A
B2 MR, SEATINARE . A S 43t 0 A A
R, IR I AL R AR VRE N, R
2 A T g T e T PR T S R I
[) 7

434 B3

i I Bk B A B A BGO TR I BG4 k2
B, A BITE 4 227.81~4234.91, 4 464.04~4 472.48 Fl
4535.18~4542.28 m HBL I MU 3 A A0 o Bl
R BT 22.64 m, 7.0 BIHKE 22.64 m, A0 IR
R 100%. X THCE S DT, 1 BUA O
P, 2 B Baba, 5B 3 B & iR b
. R R BT IE T R SR AL T AL BERL

435 Tin

[ S AR B R RE IR Oy T 1.31 kg/L, U
SR 48 s, pH {10, API 32k & 3.2 mL, JEDEE
0.5 mm, % b 0.2%, ¥ Y] ) 3.0 Pa, 4] 7] 11.0 Pa,
R JFHWUEEK IR 3K [, 333 A 80.0 m® Ak B3, Hir
BEEK RN 56.0 m’, FEEK IR I 24.0 m’; K P KT
9B 1.90 kg/L, B3 52.4 m’, fili JE 16 MPa, £45
JFE 20 MPa, £4J& 30 min, FEFEH 0, f5E 48 h J5 i
A7 75 W W, RN [ A . 2 B CBL A R
3040.00~3 500.00 m HBZ#E 20%~50% &b, HAth -
BEYHE 10%~30%, A [ 5 A4 .

5 AieHHW

1) A Bl o M= o T 2 5 B R R RE AR
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SE 5 R E ) TR | R [ o s R T
BRI TR, R OO ok 2 Pk . AT
A B T AR BOAR AT DL i $oa Sl HORME AT, 1K
AR H Y

2) BUA Bl TAREEOA SR m] DL A 2 T
B 2R, BRI 2 L SRR L B = T B
RIS A o o DRI, B 5 AR 70 e L s o
F1% Bl S TR R 0 A, A R B L | v R
Sk 17 A 2 I Al 00 S 8 25, DA A T s BT
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