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Plugging of breathing formation in deep shale gas wells in Luzhou:

Taking Well Y101H3-4 for example
LI Kui

(No.1 Drilling Company, Sinopec Jianghan Petroleum Engineering Company Ltd., Qianjiang Hubei 433100, China)
Abstract: The depth of deep shale formation in Luzhou is about 4000m. It is typical high-pressure formation, where
Shiniulan Formation drilled is a sandstone-rich mudstone. In this area, high-pressure formation gas was often
encountered in drilling operations, increasing risks of gas-kick and lost circulation; meanwhile, pulsation wellbore
leakage was observed while using high-density drilling mud. All these issues posed great challenges to drilling
operations in this region. To address this issue, taking Well Y101H3-4 as an example, some wellbore plugging
treatments were tested. Results showed that: @ Typical wellbore plugging materials can not effectively plug wellbore
leakage due to incompatible material-fracture sizes. @ Based on drilling history of neighboring wells, reducing drilling
mud density helped with wellbore plugging operations.® Oil-based cement plugging was the most effective method to
deal with the formation with pulsated lost circulation at the prerequisite that proper mud density should be determined to
prevent contamination due to contact between drilling mud and cement slurry. In conclusion, reducing mud density and
use of oil-based cement plugging are the best method for pulsated lost-of-circulation in the Luzhou Block.

Key words: deep shale gas; breathing formation; lost circulation; wellbore plugging;cement plugging; mud density de-
creasing; Luzhou Block
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Table1 Well Y101H3-4 casing program design

ik =Y B
HA/mm FHE/m AME/mm FH/mm (grem™)
1 Y101H3-4 ##ER 660.4 55 508 54.73 1.05
Y 10TH3-4 F 2 35 2 75 U 1] 73 Hb 95 M X B g — 406.4 658 339.7 657.45  1.15~1.35
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Table 2 Lithology at Well Y101H3-4
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Table 3 Summary of lost circulation treatments for Well Y101H3-4
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Table 4 Properties of oil-based cement slurry

oA #OoR
HE/(geem™) 2.06
Wi B BE/em 22~25
WILRH B /Be <25
7K (7 MPa) /[mL/(30min) '] <50
48 h L 5% & /M Pa =14
40 Be BALLHT ] /min 240~300
(40~100 Be) Bk it [A] /min <20

x5 WMEKERBEFEXR
Table 5 Compatibility test between oil-based cement

slurry and oil-based mud

ARSI/ PR/ WAERKYEN S W/ AL/

% % % cm min
10 20 70 =19 =200
20 10 70 =19 =200
33.30 33.30 33.30 =19 =200
50 50 =19 =200
40 60 =19 =200
30 70 =19 =200
20 80 =19 =200
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Fig.1 Oil-based cement slurry (white oil+50g)

thickening experiments
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Fig.2 Compatibilityexperiments
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