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Clay-Free Drilling Fluid with Anti-Water Locking and Low Damage
Performance Used in the Changbei Block
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Abstract: Continuous mass production of wells in Changbei Block has led to formation pressure attenuation,
differential pressure increase and formation damage by drilling fluids. Therefore, the damage mechanism of reservoir
has been studied. After doing so, the G311 water-locking removal agent and other agents were implemented, so as to
form a clay-free drilling fluid with anti-water locking and lower damage performance, and it is suitable for the
Changbei Block depleted reservoir. Compared with the clay-free low damage drilling fluid, its filtrate has a surface
tension reduction rate of 77.8%, a linear expansion rate of 22.6%, and a core damage rate of lower than 15.0%. It has
the advantage of water-locking removal, water sensitivity inhibition and remarkable reservoir protection effect. The
new drilling fluid has been tested in 2 wells of the Changbei Phase II project, and no downhole failure occurred during
the drilling process. The trip operation was smooth, and the wellbore maintained a well cleaned state. Among them, the
average ROP of Well CX-5 increased by 12.1%, the open hole completion and direct gas lifting production were used in
this well, and the production reached 70x10" m’/d, higher than the expected gas production. The research results
showed that the clay-free drilling fluid with anti-water locking and lower damage performance could meet the
requirement of drilling safety and reservoir protection, suitable for long horizontal section drilling in pressure

attenuated formation of Changbei Phase II.
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Table 1 Self-absorbed water saturation of cores with time

e AR TE] R 0 A RS KA, %

£ 0.5 min 1.0 min 5.0 min 10.0 min 20.0 min 50.0 min 100.0 min

1 6.8 126 348 53.9 68.7 72.3 73.3

2 143 21.7 414 50.9 55.2 61.9 62.9

3 212 324 586 61.5 74.3 87.8 88.6
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Table 2 Results of water-locking damage experiment with cores in
the second member of Shanxi Formation
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Table 3 Experimental results of core damage under different

pressure differences

JEZ/MPa  FHOEE HER, % FEER, %
14 6 25.3~283 26.8
17 5 23.8~46.0 338
19 6 69.8~70.1 70.0
21 4 78.6~91.6 85.4

H12E 3 IR, BlAE M 220K, S B4 3 R g
Koo BT T e 2238, A=A MR L 1A A 3
K, HJZ R Y R A KA I K 18 7 o Tk B
9, UK SR e R AR 1
3 2, SR Z KB E , EE A IR DY R,
M B R 8 B e ) R

2 KB G311 BB

R 1 AU DX B fifg 2 1) 40 35 MLI A AT 45 51, it
TR A IR R < R R K B, A AR R R U
FM3K S, R HERE " Rk s ok
TRk, B 1k 3% ZE P00 .

PG DL 5 AR BB, A EBEE T &5 I K
B G311, H 3B i Bl B e R R L 2
TURERE A LN B AR TR B R, e, SR 3 B
b RS M N LA RS ERE TR I RE ), (AER T
K 5 & Tk T RIS 2 2 T R M R I K T, A L
iz BEA K SO 9 R K AR I B, IR BE LA $E i
TR R . PRI, 2 A K A9 B A5 28 I AT Aol
08 1% 2 T 5K T, X D8 Y HE RO 4, )
A B B2 0 B VBB R R AR % )2 K B R K
1,

J T KA B P 4 2 Bedig)2 A0 A K i
I 5RBEBH LR, R PH # K815 G311
Xt 2 0 B K AR RN E R B ), HEAT T A SR K B
T R v R K R R, 25 R WL 4,

MR 4 BT, 50 B bR o R K R A A
P v R 7K 1 ARG 7K AR R FE XY, Bl AR R 1Y
FEAL, RS B R B K, YRR — RS
) AR K 4 A EE I, KR R B R T AR AR, 4
SR 58.2% F1 57.6%, K BUML 750 1A I vk ] DA%
IS RN 5 250 A WA K 4570 G311 ), Ho gl

x4 BEXH5EKBMEXR

Table 4 Relationship between permeability and water saturation

by 3
S . o | .
SN b A ARERR K D A B
s kgL K
KA BIER SRR BER KA BiER
B, % mD BE, % mD BE, % mD
1 93.6 0.111 80.2 0.095 70.2 0.104
2 82.8 0.117 74.1 0.101 60.3 0.111
3 80.5 0.130 70.8 0.127 55.1 0.141
4 78.4 0.139 67.6 0.136 51.9 0.199
5 71.6 0.145 62.4 0.143 459 0.392
6 62.1 0.199 60.3 0.165 38.8 0.483
7 59.8 0.390 57.9 0.374 33.9 0.581
8 58.2 0.499 57.6 0.509 32.6 0.713
9 38.3 0.729 335 0.941 24.4 0.903
10 31.2 1.067 27.6 1.316 14.6 1.215
11 20.6 1.477 21.2 1.537 12.8 1.798
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Fig. 1 Effect of G311 dosage on the surface tension of
drilling fluid filtrate
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Table S Effect of G316 dosage on drilling fluid performance
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Fig. 2 Results of core linear expansion experiments
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Table 6 Results of core damage experiment
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