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Abstract During the drilling operation of horizontal wells in Sulige gas field, tight hole and severe mud-making formations are often
encountered in shales. A new high inhibintion amino anti-sloughing drilling fluid system is developed to solve these difficulties. An
evaluation of its capability shows that the inhibitor has a good compatibility with common drilling fluid, and is useful to maintain
drilling fluid stability under a high temperature and improve the filtration property of drilling fluid. The organic amine base drilling
fluid system has good inhibition, a strong anti—temperature, anti—calcium and anti-pollution ability, and creates less damage to the
formation. It is a clean water—based drilling fluid system. The results of field application show that the drilling fluid can improve hole
stability, solve poor reheology during drilling across shale formation, realize formation protection, and meets the need of drilling in
Sulige gas field, having a broad prospect of applications.
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Table 1 Results of drilling fluid resistance temperature experiment
FE i pl(g-cm™) v/ (mPa-s) e/ (mPa-s) 7/Pa  pH — K IECR /% ZIRIECR %
PIRRT 1.14 32.5 20.0 170 8.0
95.4 94.6
R 1.14 27.5 17.0 105 8.0
R2 HPHFABERMELBLER
Table 2 Results of drilling fluid heavyweight additive experiment
[y p/(g-em™) v/ (mPa-s) i/ (mPa-s) 7o/Pa Via/mL 7/Pa pH
, PRTD 1.14 24.5 15.0 9.5 7.8 4.5/8.0 8
: PR IE 1.14 25.5 17.0 8.5 6.6 3.0/6.0 8
. PR 1.27 29.5 16.0 13.5 8.0 5.0/9.0 8
? IR 1.27 335 21.0 12.5 7.8 4.0/8.0 8
, PRHT 1.38 32.0 19.0 13.0 10.0 5.0/9.0 8
’ PR IG 1.38 31.5 19.0 12.5 16.0 4.0/8.0 8
E: r AAMEFIE10s (I A) F210 min (EPrd)) $9FA, TR,
R3 $HHABBRMPLSRAIRER
Table 3 Results of drilling fluid clay pollution resistance experiment
[l v/ (mPas) v/ (mPa-s) 7o/Pa Vi/mL pH N8I TR
I+ 1%+ 26.0 16.5 9.5 10.0 8.5 KRB A R
FEH 2% + 34.5 22.0 12.5 9.2 8.5 KPR WA T B
H+3%051H 1 37.0 23.0 14.0 8.6 8.5 RIS A E R4
FHe+ 4950 + 47.0 27.0 20.0 7.4 8.5 AR 2% | YRS ALY
Fet+5%) 1 1 - - - - - SUE) S AN RN
Fe+6%)15 1 1 - - - - - TR ZE 1 T IR
Bl 62
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Table 4 Results of drilling fluid calcium contamination resistance experiment

i3 un/(mPa-s) v/ (mPa-s) 7./Pa 7./Pa pH
A 29.0 17.5 11.8 4/6 7
A +200mg/L.Ca> 24.0 18.0 6.1 4/6 7
B +400mg/LCa> 24.5 19.0 5.6 4/6 7
I +600mg/LCa*> 24.3 18.5 5.9 4/6 7
FAZ +800mg/LCa* 24.0 18.0 6.1 4/6 7
JE4+1000mg/LCa™ 24.5 18.0 6.6 4/6 7
FE3 +1200mg/LCa* 24.0 18.0 6.1 4/6 7
R5 HHBBRBVEEIRER
Table 5 Results of drilling fluid stability experiment
(L] t/h tav/(mPa-s) und(mPa-s) 7./Pa 7/Pa Vi/mL pH
0 27.0 15.0 123 4 12.8 7
19140 + + 0.5%G319- 24 26.5 9.0 17.9 7/14 13.6 7
FTJ+ 0.3 %KPAM+ 0.3% 48 27.5 13.0 14.8 8/16 12.6 7
G310-DQT +0.5%PAC-L 72 26.0 17.0 9.2 8/16 13.0 7
144 25.0 17.0 8.2 6/12 16.0 7
0 24.5 17.0 7.7 5/10 18.0 7
191540 1 +0.3 %KPAM+ 24 18.0 12.0 6.1 4/8 17.6 7
0.3%G310-DQT +0.5% 48 16.8 11.5 5.4 2/4 22.0 7
PAC-L 72 13.5 10.0 3.6 2/4 22.4 7
144 27.0 15.0 12.3 2/4 24.0 7
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F6 IHIBISEFRIERIDFIMEXTLE LR (80C)
Table 6 Inhibitive comparison of several kinds of drilling

fluid systems (80°C)

CIPIRIAUS — RIS R IR %
SR E IR R 95.6 94.8
TERRER A 2 100.0 86.0
AU TR G IR FR 88.4 72.6
HETREWIE R 94.1 92.5
63
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Table 7 Results of core damage experiment

weowew Ry N M
(107w’ (10°pm’)  F/%

Ih =183 T5# &7 07644 0.7147 6.5
=18 T7# &7 0859 08195 4.7
1-199F 103 &8 03320 03078 7.3
H3-130F 215# &7 05690 0.5354 5.9

VE:JE £ 3.5 MPa, B8] 2.5 h, 8 B 24~27°C, K #= K, 5 AR AN A6

4 BIARIA

TE 70 AR R TF I 3 113, BRI AL it BE 250
8o H IR 2"-30H H-A il KB £ le f , i K ik 252 m
(4038~4290 m), 11318 m e, Ji 2°-38H H- % 44k 331
m YA B, I 5°-56H H4 8 30 m By HEEDR & L KR iU B
Tkt TCYHR TCAR RIS IR E TORE , HEAR R, B
TR BRLEE B R B I AE 0.07 LR LA /T 9 kN-m, B T4,
FERHPRRETE 12 TUAR R NS TCIBRH 38 RIS, i e LB 15
PR R BRI R AT B CR .

*8 KERAHBIERESH
Table 8 Performance parameters of drilling fluid in
horizontal section

/
#% H/m P /-Lr\/S

(grem”)

7/Pa Ve/mL  K: pH
(mPa-s)

4085 125 72 32 18 2.0 0.0437 9

T2
& 4127 125 78 34 19 2.0 0.0437 9
30H
4250 125 70 34 22 2.0 0.0437 9
3728 122 66 28 13 3.0 0.0349 9
T2
& 3829 122 66 27 13 2.0 0.0437 9
38H I

3947 122 65 26 13 3.0 0.0612 9

Hs— 4069 1.16 55 26 6 2.0 0.0437 8

56HH 4190 1.16 55 26 8 3.0 00612 8

5 #ig

1) W25 E W8I WO R B R i am il 1, Wl 4t
120°C & i, A B T o ) it A2 PR RE AR E L DU RE S a5 3
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2) MBS W BT LR 22 B RE R 1 L 5 B 1 R G248
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R T , 7E B I P il A 2 rh B e L it

3) R S AT R 2 L O A 400 ) B B A
A A WSRO/ A T RER S R 82

4) ZRRAETR A RT3 HI B rh R B
RAF B RS E I BERE ) IR VAERE S, JF R o o
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