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Exploratory research on high-density drilling fluids with 240°C
ultra-high temperature resistance

XIONG Zhenggiang, ZOU Zhifei
(Beijing Institute of Exploration Engineering, Beijing 100083, China)

Abstract: With the implementation of deep oil and gas exploration, high temperature hot dry rock exploration and deep
earth exploration strategy, the drilling fluids have been in high temperature and high-pressure environment for a long
time, and the stability of water-based drilling fluids under ultra-high temperature and high pressure is a key technology
for ultra-high temperature well drilling. In this paper, the technical problems faced by drilling fluids in ultra-high
temperature scientific drilling engineering are analyzed, and the design approach for high density water-based drilling
fluids formula resistant to 240°C ultra-high temperature are proposed. The key additives for 240°C ultra-high
temperature and high density water-based drilling fluids were selected by single factor method. Using the synergistic
effect of different high temperature additives, a set of ultra-high temperature and high density water-based drilling fluid
formula with temperature resistance of 240°C and density of 2.0g/cm® was preliminarily developed. The results show
that after aging at 240°C for 16h, the optimal formulation of drilling fluids have good rheology and filtration reduction
performance. Its apparent viscosity change rate is less than 30%, and the filtration loss at 180°C is less than 24mlL..

Key words: high-density drilling fluids with 240°C ultra-high temperature resistance; organic/inorganic composite salt;

high temperature rheological stability; deep scientific drilling project
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Table 1 Application of typical ultra-high temperature water-based drilling fluids
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Table 2 The role of different drilling fluid additives
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Fig.1 The results of apparent viscosity and filtration

using different salt-resistant clays
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Table 4 The results of high-temperature

viscosifier optimization

. FWKE  sh#k/  APLIE
e o, SRR Y] L
4 R ] B/ [Pa/(mPas %H/
At 71/Pa
(mPass) s)] mL
SRR Efknr 185 2.56 0.16 5.6
GSP ElE 135 256  0.23 8.8
mlR R #fkET 15 2.04  0.16 6
GSP-1  #ZfkJ5s 125 256 0.26 8
El LR Efenr 435 17.89 0.69 9
VIT G 295 5.62  0.23 23
ARG kAT 21 6.13  0.41 9
GSO s 12 2.04 0.20 8.4
FnEkiz =ik 10 5.11 1.02 148
AR EE 205 15.84 3.17 204

F 4NN EIRIEAE R L L5 . rp
nlLLE BRI RS R GSP R GSP-1 75 & i
Bl R B AT R Y GRS R T AR R S MR (H 2



78 BhiR T 7

20249 7H

ShU) S YR A . X A TRD R I RS AR 3 R %
R B2 2l Y1) Ty K uk gk ik B wT A I G Rk )
VIT BHAT e 0P e iR 3R 2 8 . Btk ek VIT
5 Ry it 240 °C 8 w5 5 2% B 7K S B T 1Y) s i 1
Kl
3.4 iR RS R

WCAE T 3 ol T B R R LA BE S 1 h
Fie B J7 “ IR K + 100 A 4 Ak B8+ 6% b b ok +
STC-4+3% i ik ik J< 57 SPNH+3.5% R4 ¥ %
I K 7 MSP+2%SMC+2% & i By # 7 ASP+
1.5%% /&5 U 39 OKG #) VIT+13% @& i £ 3% 7 GFD+
0.5% o i 42 V137 GMD+3% ¥ i 7 ¥ 57 HTE+
0.5% FLALF SEZ+80% A ML/ TEHLE A+ + FH A
(B BT 2.0 g/cm®) + 8 %% A [ g Y WAk 77 ™ i 41
B TR, R S e B R B O L e B R G
240 °C i & Ak 16 h 2 A6 1T 5 B I 0% It 28 7 g K
B I, TR R e R U AN K Ak S B T
19180 Crmi i i JE (HTHP) g 2 i, 45 LK 5,

R5 TERRBEHEFAMELRER
Table 5 The results of high-temperature

viscosity reducer optimization
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Table 6 The results of high-temperature

shearing potentiator optimization
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Table 7 Part formula design of the 240°C ultra-high temperature resistance high density water-based

drilling fluids (density of 2.0 g/cm®)
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Table 8 Results of different formulations of 240°C ultra-high temperature high density water-based drilling fluids
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s 127 0.17 3.5/4.5 2.8 20

B WK BE =150 mPass St 5 7S HHEFE R BE 1103 B 4 T 600 F5 B B0k 300 7% o

240 “C &1k 16 h 5 , Bl I W 0 2 W0 A i 48 Ak 32 <<
30% , APTJE 2 B <3 mL,180 ‘CHTHP jE 4k B <24
mL, {H2, 05 2k — L IR A WS, W 2 i AR T
T WAL IR AE 240 ‘CACA TR B W) )5 i M Re A2 1k .
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