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Low-Activity Drilling Fluid Technology for the MaHW1602
Horizontal Well in the Mahu Oilfield

ZHENG Chengsheng, LAN Qiang, ZHANG Jinghui, LI Gongrang

(Drilling Technology Research Institute, Sinopec Shengli Oilfield Service Corporation, Dongying, Shandong, 257000, China)

Abstract: Well MaHW 1602 in Mahu Oilfield owns complex formation conditions, the target layer in the Triassic
Baikouquan Formation contains hard mudstone and loose conglomerate, and downhole events such as collapse and
caving are prone to occur during horizontal section drilling. Due to the insufficient collapse resistance of the

“desulfurization” drilling fluid applied in this area in recent years, through analyzing the formation characteristics
and the challenges in drilling fluids, the activity modifier, plugging agent and inhibitor were preferably selected in the
laboratory, and the non-sulfonated low-activity drilling fluid system was further developed. The results of indoor test
show that the plugging rate of low-activity drilling fluid exceeds 90%, and the average water activity is 0.863, which
meets the requirements of field drilling. The drilling fluid was applied in the third spud section of Well MaHW 1602,
there was no obvious hole enlargement in the loose and collapsing-prone section, the wellbore was regular, and the
average hole enlargement rate was 6.5%. In addition, there was no obvious weight stacking during drilling, the
electrical logging and casing RIH were performed smoothly without any problems such as the rapid changes in drilling
fluid properties, lost circulation during RIH or pump starting, etc. Research and field application suggest that the low-
activity drilling fluid has good plugging and anti-sloughing properties, which can meet the requirements for safe
drilling of long lateral horizontal wells in the Mahu Oilfield.

Key words: horizontal well; low activity drilling fluid; environmental protection; non-sulfonation drilling fluid; hole
stabilization; Well MaHW1602; Mahu Oilfield
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Table 1 Test results of effect of non-salt activity regulator on wa-
ter activity

RIE IR A K
T BE 57

5% 10% 20%
A 0.996 0.983 0.972
S} 0.997 0.996 0.982
ER 0.997 0.996 0.993
LT 0.987 0.973 0.932
[ 0.993 0.987 0.956
[ 0.995 0.990 0.978
= 0.991 0.980 0.939
Rao—pE 0.997 0.990 0.972
e 0.996 0.993 0.983
L 0.996 0.995 0.986
7 F R 0.997 0.995 0.991
i e 0.997 0.996 0.990

M T AT LU, B AR £ 2T B 98 5 50 i i
&N, KA BERIREAR, ERERIE AR . o, 2=
B TN SN = Y K B R ARASOR BT 5 20% &
TURERT K BRI A 0.932, K B RREARASCR SR

RICRATG S (8105 32 9801 7 B S il el R AL 2
T Btk 5 49 AN ) T BE R AR . L, B4 TR
[ A ALER 1% 52 3 7 590 Xk /K 3 JEE B S i, 45 2R LK 2.

x2 AHEFEERTANKEENZMKELLER

Table 2 The effect of organic salt activity regulator on water activity

AR T KIS B
T B 7

5% 10% 20%
RN 0.971 0.933 0.891
R R 0.979 0.957 0.907

RS 0.988 0.966 -
TR M 0.982 0.965 0.931
PR 0.983 0.962 0.913
PR 0.990 0.973 0.939
FrEmREh 0.988 0.978 0.961
FrEmR N 0.999 0.993 0.983
LM 0.993 0.984 0.963
AL 0.996 0.989 0.967
R — A4 0.988 0.976 0.963

B TRAR 0.993 0.983 0.964
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Table 3 Test results of formation plugging by different plugging

agents
e ;j;f;;}) p/MPa pyMPa R.%
5.0% 1 000 H ARk ES 18.68 038 192 80.21
5.0% 600 H B AR ES 21.07 049 211 76.78
5.0% 400 H B BRI ES 20.32 042 199 78.89
5.0%4KFLAL A 16.19 032 179 82.12
3.0% SA-1 18.56 037 521 9290
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Fig. 1 Inhibition of potassium chloride/organic amine on
clay swelling
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B 77 +4.0% B2 iE 1+6.0% £ 57 SA-1; BLJ7 4 M3
BiltBE J7+4.0% [ 1 1 +6.0% EF 355 SA-1+20.0% 1%
FEPEHT ] LAA-1,

AN T L3R 4 BhEC 78 18 AR TS 198 JvE
e, 25 R K 4. ZALAMFZTE 80 °C TR ) 16 h,
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Table 4 Test results of routine performance of different drilling fluid formula

. ik g/ TSR EREE SRR S Wt/ WK UEVHERE R R M
S (kg'L™") s (mPa-s) Pa Pa mL mm Jeim/mL p
N Al 1.35 55 26 5 0.5/4.0 28.8 32 60.0 11
LRI
it 1.35 45 20 4 1.0/5.0 30.0 3.4 62.0 10
Ak 1.35 66 30 8 1.0/5.0 6.6 1.5 18.8 10
fic 772
e 1.35 70 32 10 1.5/9.0 5.0 1.0 14.0 9
Ak 1.35 67 31 9 1.0/7.0 5.0 1.0 12.0 10
AL 773
e 1.35 71 35 10 2.0/12.0 3.8 1.0 9.0 9
Ak 1.35 60 28 9 1.0/5.0 5.0 0.5 12.0 10
i J74
EA A 1.35 58 27 10 1.0/7.0 4.0 0.5 10.0 9
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Table 5 Plugging rate test of different drilling fluid formula

B WA OBERMD  p/MPa  py/MPa R, %
B2 16.01 0.43 1.77 75.71
(LW 15.74 0.45 4.85 90.72
fic /4 15.22 0.47 6.12 92.32

1 2% 5 AL, Bl AP 3 1Y) 585 55 S
U I B SR B B A v, b UGS BE A T
TR B R e, 58 T 92.32%. KA, ML T A
Iv) B 7 6l e 9D VT R, L T 4 B KT R R
0.863, Ik FELR 11 0.92, 1 & 337 B H W B 3% B 39

3 BN
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e N A BE RS TR
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2) B R E O 1.25~1.35 kg/Ls
Bl e 3 R POl i B R 0 WD, R R SR I O R

it om B, AR T & 4o SCAN B R B R
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I, TS A 3 4 L 061 T T R W, DA A KA TR
(1 7 3XRb 78 BN W b, R G Bl O VT RE UK B
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4) 3R FH KCL. g 540 il 700 18 568 55 -V 0 <1 7 5
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5)HEA A S (HRE 2 840.00 m) &, I A
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6) FEFEHA KT 40°FF Br el b i, &4 b 31 1%
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H, BRIL AN IR A B EERE T 5 BT TR U ) i R A
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BUA B R -
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8 ) S il A BN R, Wl R T s, ke R
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9) PRIUE 42 I B U 2 [ 4% 1% 518 e AT, Btk v
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