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Abstract: This paper focuses on the problems such as “leakage before flowback” and “leakage in the same layer” when drilling
in the horizontal member of Sankai Baijiantan Formation in Mahu 401 Well area, which makes it difficult to greatly improve
the pressure bearing capacity. It is found that the Baijiantan Formation has the characteristics of strong permeability and micro-
fracture development, and it is easy to produce micro-cracks with the increasing well depth, stress and external force. After
the intrusion of drilling fluid filtrate into the well wall, micro-cracks continue to expand, resulting in frequent complications
such as well loss. Considering that the crack width of the sampled core of Baijiantan Formation in Mahu 401 Well Area ranges
from 1 to 30 um, multi-micron grade plugging materials are used for optimization, and combined with the optimization of other
treatment agents, a set of pressure plugging water-based drilling fluid system and supporting construction technology suitable
for this well area are established. The application shows that the maximum leakage velocity, leakage volume and plugging
times of the test well are significantly reduced, which indicates that the plugging material has formed an effective sealing and
plugging slug, thus improving the pressure bearing capacity of the formation, and its leakage prevention and plugging effect is
remarkable.
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Tab.1 Core fracture characteristics

g AFBm SRR S um
1 2704~2 707 3 5~11
2 2704~2 707 3 13~30
3 2670~2 676 4 8~30
4 2670~2 676 4 3~13
5 27072710 5 1~21
6 27072710 5 1~23
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Fig. 1 SEM images of some cores
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Tab.2 Complex well losses drilled in Mahu 401 Well Area
H5 FH/m )2 P T 2% /m3 ] /h B (g-em™)
MEHW14006 3026.00 Tsb i (s 66.00 40.00 1.43
3 716.00 Tsb Hi gk 248.80 467.20 1.42
2973.00 Tsb FHlw PRI 57.00 95.66 1.45
3028.00 Tsb Hi itk 12.00 3.50 1.50
3124.00 Tsb i ik 20.00 14.30 1.48
MHHW 14008 3212.70 Tib Hilw (i 22.00 4.67 1.48
3256.00 Tsb iR Al 32.00 9.66 1.48
3448.55 Tsb iRl Fhik 18.00 9.08 1.47
3 634.00 Tsb, s itk 13.00 64.00 1.47
MHHW 14009 3805.34 Tsb s Eretely 604.77 550.30 1.38
MHHW14039 3507.80 Tsb I Al 289.00 218.00 1.56
3500.00 Tsb iR (D 361.00 468.00 1.59
MHHW 14024 3208.00 Tsb Hilw o 451.00 301.00 1.45
2 963.00 Tsb i Atk 9.00 22.00 1.55
MHHW 14015 3002.00 Tsb PiR Al 9.00 11.00 1.55
3653.00 Tsb PiR Al 28.00 15.00 1.53
3 662.00 Tsb s (EER 41.00 140.00 1.52
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Fig.2 Plugging pressure evaluation device
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Fig.3 Simulation media of rock core
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Tab.3 Optimization experimental formula of fluid loss
reducer compound

i /)
0 HH
1 HAZ +2.0%HY —2+1.5%SP-8
2 HAE +2.0%HY —2+1.0%NH, —HPAN -2
3 HAZ +1.5%SP—8+1.0%NH, —HPAN -2
4 HI +2.0%HY —2+1.5%SP—8+1.0%NH, ~HPAN -2

R4 BREAFEMMIELEER

Tab.4 Optimization test results of fluid loss reducer compound

it FUBNE/ (mPas)  IBYEREE/(mPas)  FiJ/Pa ENEIALL/(1000s)  WEKAEYmML  JRUHEE/mm
0 22 15 35 0.23 674 3.9
1 36 27 7.0 0.26 23.1 2.8
2 33 23 5.5 0.24 10.2 2.7
3 35 26 6.0 0.23 16.3 29
4 42 32 9.0 0.28 9.8 2.6
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Fig. 4 Optimal selection experiments of filtrate loss reducer compound
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Tab.5 Optimization experimental formulation of rigid
plugging agent compound
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Fig. 5 Experimental results of bearing capacity of rigid materials in drilling fluid
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Tab. 6 Test results of optimum slurry performance with the combination of rigid plugging agent

g RUEEE/(mPas)  YIVEEEE/(mPas)  ZhYISi/Pa RENSIMEE/(1000s7))  JEARE/mL  RUHEE/mm
2 33 23 5.5 0.24 10.2 2.6
T# 35 25 8.0 0.32 8.2 2.8
Ot 40 31 9.0 0.29 7.4 32
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Tab. 7 Optimization of experimental formula of flexible
plugging agent compound
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Fig. 6 Experimental results of bearing capacity of flexible materials in drilling
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Tab. 8 Test results of optimal slurry performance with flexible plugging agent combination
i RFEE/(mPas)  HEVEFNE/(mPas)  shU)Ji/Pa EINEHEAE/(1000s7)) €K HE/mML YRR /mm
2 33 23 5.5 0.24 10.2 2.6
10# 42 30 9.0 0.30 6.0 3.1
13# 40 31 9.5 0.31 6.2 2.9
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Fig.7 API loss performance diagram of drilling fluid in the test well
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