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Development and application of ultra-high temperature
anti-salt polymer fluid loss reducer

HUANG Wei-an', QIU Zheng-song' , XU Jia-fang' , XUE Yu-zhi’, LI Gong-rang'”, JIANG Lin'

(1. College of Petroleum Engineering in China University of Petroleum, Qingdao 266555, China;
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Abstract: Aimed at the present outstanding problem of filtration property adjusting and controlling and high temperature sta-
bility of ultra-high temperature water base drilling fluid around the world, the ultra-high temperature anti-salts polymer fluid
loss reducer HTP-1 was developed. The action mechanisms of HTP-1 are as follows: (1) HTP-1 are largely and hardly ad-
sorbed on clay particles and little changed by salt and temperature. (2) HTP-1 can improve particle size grading, reduce the
permeability and improve compressibility observably of filter cake. Field application results of the polymer fluid loss reducer
HTP-1 in ultra-deep well Shengke 1 and Bishen 1 show that the tolerance of HTP-1 to temperature is up to 240 °C , to salt a-

bove 20% . The performances of HTP-1 in several base slurries have an advantage of treating agents around the world, and

HTP-1 could meet the demand of ultra-deep well drilling under ultra-high temperature.
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Fig.1 Evaluation results of reducing filter of HTP-1 in several base slurries

K1 B . HTP-1 5 Driscal $iLiRIA 240 °C , B i
7 PMHA- I ; HTP-1 7E4 PG L rh ¥ HAy
B REIE R AR TEIR K LI TRK N B0 AR
KSR R AR e, ZE AL AN E &
K IR A 5 Driscal REUERRCREAN 2, 0] HTP-1
HARG AP DUk Mpres sk tae

3 {ERIF

13732 K111 R i o 1 YA N OV P Y (R
HRAS i 35 78 22 5 0K EIE 22 r R, s A
FRIFOR Y 23 (B SR S5 | AP e e 7, DA g 1f
AR IR BIEARIE A
3.1 WREHALE

WRABERAA-FEE Y SRR Ah-1] W6
e BT HTP-1 7635 = F0kE b i W B ik, &
SETERER (LM N 16 C) T, M@ T REWHER -
UKL b B W B AR 2, D25 4% 17 IR R R R 0T Rz B Y
s A5 IR 2 FIE 3

MIE 2 F i B HTP-1 il Driscal it ¥ i 4
K, EANTHERE 0k 3R 11 A W B o (8 B 5e 2 %
B Ao A 2 ) 7 222 e 50) 1, L34 ) 4 i
A% [E R E N HTP-1 78 %6 + WUk b i g Fff
[t Driscal K ; B2 W5 T, W Bt B AEG, TR) VR T

HTP-1 76 %6 W0k - A B 1 L Driscal K, Hi i
A& . ffi HTP-1 #1 Driscal Jit & ¢ B3 K 7 26 + i
A SR T 1) 82 R £ 184, 26 A R 3 1o ] P T 0 BR 1Y)
R, HRWR G258, ReW o 71
0 O 2 T R TR R R 2 AT T SR R s
B ARSI, T v s B A ) A6 ) 5 3 R 1)
HEAT, R T, 28 J0R G2 Sl o A F)
ERUAE

50 ~+HTP-1, B

—+Driscal, i
-+HTP-1,60C
40t —~Driscal ,60°C
-=HTP-1,90°C
—-Driscal, 90

0 160 260 3(‘)0 4(I)0 50‘0
JRWBEP/ (ng L)
B2 Rt HTP-1 #1 Driscal BBt & K500
Fig.2 Effect of temperature on adsorption
quantity of HTP-1 and Driscal
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Fig.3 Effect of NaCl content on adsorption
quantity of HTP-1 and Driscal
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Fig.4 Test results of filter cake compressibility
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Fig.5 Test results of particle size distribution
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Table 1 Test results of rheological property and filtration of well slurry in ultra-deep well Shengkel
before and after adding HTP-1

hz RNFEL pyy/ BURE e/, sl WU Z4177 APLYERHE e o T R R O
- (mPa - s) (mPa - s) 7/Pa G/ Pa Gy /Pa Vyp/mL PR Viyrup/mL
RIGHIFHIK 91.5 71 20.5 9.5 16 2.6 8.5 9.8
HTP-1 /il 5 h J5IF3 9.5 72 20.5 9.5 17 2.0 8.5 9.2
HTP-1 il 24 h J5 33K 89.5 70 19.5 9.0 15 1.8 8.5 8.8

3 : HTHP 382 #2544 150 °C,3.5 MPa,
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Table 2 Test results of rheological property and filtration of well slurry in re-drilling ultra-deep well Bishenl

B R p/ IVEFRE ppy/ Yl w11 23| R -5 S 3 i
h/m (g+cem™) (mPa - s) 7/Pa Gyo,/Pa Giomin/Pa pH i Vigpup/mL EX i
5095 1.25 39 17.0 7.0 16 9.5 10.5 0. 069
5167 1.27 46 19.5 7.0 14 10.0 10.0 0. 086
5308 1.27 39 17.0 6.5 12 9.5 10.5 0.078
5455 1.30 48 18.0 7.0 14 9.5 9.0 0. 069
5587 1.30 48 18.0 8.5 16 9.5 9.0 0. 069
5663 1.30 50 19.0 9.0 16 9.5 9.5 0. 069
5760 1.30 52 18.0 8.0 17 9.5 10.0 0. 060
5882 1.30 55 19.0 9.0 17 9.5 9.0 0. 060
6000 1.30 54 21.0 10.0 19 9.5 9.0 0. 069
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