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Research and Application of High Performance Oil Base Drilling
Fluid for Shale Horizontal Wells

Wang Xianguang, Li Xiong, Lin Yongxue
(Sinopec Research Institute of Petrolewm Engineering, Beijing,100101, China)

Abstract: Starting late,study on high performance oil base drilling fluid in China lags way behind that
in overseas countries. Domestic oil base drilling fluid, with shortcomings like low yield value and poor rheo-
logic property,can not fully meet the requirements of wellbore stabilization and hole cleaning in the drilling
of shale horizontal wells. In view of the above-mentioned questions, by learning from advanced oversea
technology,high performance oil base drilling fluid (HPOBM) for shale horizontal wells was designed.
Then,a new HPOBM formula was studied after some key materials were developed,and its comprehensive
performance was evaluated systematically. The test result showed that the technological parameters of this
formula could compare with those of the similar oversea HPOBM. The new oil base drilling fluid formula
was used successfully in shale gas horizontal well of Pengye 2HF,and this well set a new record of the lon-
gest horizontal well section and horizontal displacement in China. So, the development and application of
this technology is of great significance in bringing the manufacture of domestic HPOBM to a higher level.

Key words: shale; horizontal well; high performance oil base drilling fluid; hole stabilization; hole
cleaning; Well Pengye 2HF
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Table 1 Basic performance of HPOBM
WA BRLBE/V O WHRE/ (mPa-s)  FUI/Pa M $6/¢3  #YIJ1/Pa APLUEJK R /mL i E &R & /mL
ZALHT 1327 15.0 6.5 0. 43 6/5 2.5/3.5 0.4
ZE 1064 20.0 8.5 0.43 8/7 3.5/4.0 0 3.2
M 1A LLE i, HPOBM fE 150 C ZALHTJE 3 HHEBSRABRER

FLACR E ML B FL B R AE 1 000 VO RL s [ B
HPOBM ¥ B R4 1 3 42 P fg , L 2h ¥ e ik
0.43,$6/$3 {5 =, = il = R UE R AL, iR 8 T
VU 7KV o 1 R i SE A R R R ZEsK

3.2 HNEHIEAE RS

e FH 4k DX B /N BRUA 2 BT DR LT b 4 A
2K X B e T IR A b 3 1) UL R R S R K
B AU g Xt HPOBM. #4001 fig 0t 17
TP . B2 S0 A R A FRIRCAE 10542 °C
TR TR TUA A E R G 100 H D 10.0 g, 1E
JEREMLASE EL i 2L 4 MPa JE J3 FE 6 5 min, il S0 R
A 7E OFIT B0 IR AL b . 43 550 5 A 25 18 K
1 HPOBM g2 12 h JF KR (L% 2), H
6~10 H BUAENE SEAT MG 5, 78 150 C TR
16 h J5 . FH 60 H i M1, fE B A i ik o ke T34 05
fE105£2 °C TR FRE 25 R L% 2,
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Table 2 Results of swelling and recovery rate

) ) K2, % [, %
VURZEAM X
K HPOBM K HPOBM
INRIE A B 8.1 0.3 68. 2 96. 8
Juileh4dl  EF 10. 5 0.3 69. 9 97.5
T BRA ok 7.4 0.2 84.5 98. 2

i 3% 2 W1, HPOBM HA B i) vk gg , vl
LA 35 ) 50 K AR T K 5 4
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FH 2 3~5 Al A, i & &5 8 A b SE AR R A,
HPOBM 1% 3L HL s B A R AR 098 M 6 B Fn )
WA T DA B R4 FL AR e M B R A
P AL 8 APk i5 YL 1 e 715 24 HPOBM K 147
A MR S5 U BT B AR,
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Table 3 Results of cutting pollution resistance test

G| W WM/ Y BWh/ miEEEE
e, % HE/V (mPa+s) Ji/Pa Pa 24 /mL
0 1064 20.0 8.5  3.5/4.0 3.2
5 1 057 21.0 9.0 3.5/4.5 3.0
10 1017 22.0 9.5 4.5/5.0 2.8
TE <A T 09 B 3 XL T i L 2 11 U
F4 MBSTHEABER

Table 4 Results of salt resistance test

Ehm weEl wmyEFE/ b #U/ miREEE
w,%  HJE/V (mPass)  J7/Pa Pa K /mL

0 1 064 20.0 8.5 3.5/4.0 3.2

5 1081 22.0 9.5 4.0/4.5 2.8

10 1017 23.0 10.0 4.5/5.5 2.8

T AR T 93RO NaCl 5 CaCL A& W E i Z ol 1 s 1,
x5 HKSERIBER
Table 5 Results of water resistance test

K WeF WMEHE/ @) w1/ i Rk
W.Y%  HWE/V (mPa-s) Ji/Pa Pa etk /mL

0 1 064 20.0 8.5 3.5/4.0 3.2

5 1042 22.0 9.0 4.0/4.5 2.6

10 927 24.5 10.5 4.5/6.0 3.4

15 683 27.5 11.0 5.5/7.5 3.4
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Table 6 Plugging performance evaluation of HPOBM by the
method of HTHP simulated shale formation

BN, W& /mL
% 3.0 MPaXx 150 C 4.5 MPax 150 C
0 8.6 14. 2
1.5 1.2 1.8
3.0 0 0.2
4.5 0 0

W25 B LW, HPOBM 7E/in A & BEUR: B 2% it
(48 70 IS FERAUL BT IR o 0 55 R e R DR R iR
W 3 B AR R B MR R A 1 DU T BR B R AR . Y
JniE 3. 0%, 7E 3.0 Fl 4.5 MPa JE I F L gk &
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L0 HLA B 1 DT B L B35 AR R R R T S
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7R fE
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Fig. 1 Curve of HPOBM rheologic property under HTHP
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Fig. 2 Effect of temperature on HPOBM and Integrade OBM
rheologic property
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Table 7 Performance comparison between HPOBM and Baroid oil-base mud

HEE/ BeFLB R/ IBTERE/ s/ 2712 VA o R 5 R U8
1% 445K 137 - - s
(kg L7 A% (mPa * s) Pa Pa 2 /mL
Baroid Integrade OBM %3 HF-1 3t 1. 40 650 30 9.0 1.0/7.0  0.30 2.8
HPOBM 1. 40 1235 29 12.5 5.0/7.0 0. 44 2.4
Baroid Integrade OBM W HF-1 1.70 720 56 13.5 9.0/18.0 0. 24 2.6
HPOBM 1. 70 1 051 39 12.5 5.0/8.0 0. 32 2.6
Baroid @Invert OBM W HF-1 1. 45 1003 33 13.5 6.5/12.0 0. 41 2.2
HPOBM 1. 45 1048 32 13.0 5.0/8.0 0. 40 2.4

M 7 "] LLFE H, HPOBM 1= N fig 5
Baroid Al ) OBM #124 , HA R 4 1) 7Lk e 1
AT 1) S 6 L v 1) W R AR B 9 L 2
HPOBM A 2| 7 IR B B 19, LR A v 5e vT LU
S A M ASKOT R BB R it T R 2R

4 BN R ROR

250 2HF 02 90 28 A 32 K P8 VLR 4500 58 4 8
T AR 325 18— 11 0 TP K I SR = G B
g5k, =JF($215.9 mm IO HE A E N T E
YT IR A, TN RIK O — K R 5 KR

o — BRI DU, W A KB K 1200 m,
M T e DR R T Z B R L Hi%
WK B, 58 BUE B IR 3 808 B AT, it
T AEAE R RE RS M B K IRV T R R L
REL IR 1T 2 XU e 45 A8l X

BEXE 82 00 2HF HAEAE 1) R Bl o e o, 72 64T
ZHNREESHERBIUENEM L, = FHFRHAT
HPOBM #17)i T, it THBE A 1 620~3 990 m, R
TH#ER 2 370 m, SE R KB 1650 m, KA EE
1932, 84 m. A [ P Bl I 0T 5 K H K F BE K
SRS B K B 4 % AN R 2 Br HPOBM /Y 1 fig DL
% 8.

£ 8 BT 2HF # = FF B HPOBM %8¢
Table 8 Properties of HPOBM in the 3rd spud section of Well Pengye 2HF

B /m (kjﬁff | ?fg/ WALV f{?ﬂgf $4171/Pa ¥1J1 /P Ef;i”% U(;zﬁff/
1620~1994 1.26~1.27 65~70 800~1 000 22~24 9.0~12.0 3.5~4.5/4.0~6.0 0.4~0.8 12 000~14 500
1994~2 173 1.27~1.29 65~75 1 000~1 100 19~25 7.5~9.5 3.5~5.0/5.0~6.0 0.4~0.8 13 000~16 500
2 173~3 100 1.29~1. 31 65~78 1 000~1 100 21~27 8.5~11.0 4.5~6.5/5.0~8.0 1.2~2.4 14 500~17 500
3 100~3 700 1.30~1.32 67~90 1 000~1 400 23~28 10.0~12.5 4.5~8.0/6.0~12.0 1.8 15 000~16 500
3 700~3 990 1. 32 80~90 1 350~1 450 26~27 12.5~13.5 6.5~7.5/8.0~13.0 1.8 16 500

% 90 2HF JF = I B S s 45 R % W], HPOBM
PERERR AE , T A8 1 R A, #5 7 R AP R I R A
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3) UL 2HF JF 835 N A 2 W, & M A T R G
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