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Research and application of drilling fluid suitable
for new well bore structure in the Shunbei oil field

Xie Hailong

( Engineering Supervision Center, SINOPEC Northwest Company, Luntai, Xinjiang 841600, China)

Abstract; In the Shunbei oil field, leakage often took place in Permian, well bores are instable in Silurian, col-
lapse stress is high in the Sangtamu Formation, and it is difficult to carry debris directionally in deep and slim
holes. A new well bore structure with special intrusion for sealing is proposed. Through laboratory experiments,
we choose polyethylene amine, high softening point asphalt, sulphonate copolymer treating agent such as methy-
lamine, and introduce methylamino drilling fluid and filming technique, to deal with longitudinal cracks in Per-
mian. Field applications were made in 5 wells, and proved successful. A set of suitable drilling fluid technology

has been developed to meet the needs of new well structure.
Key words: long well hole; well hole cleaning; caliper control; inhibition and plugging; ; prevent leakage and

plugging; Shunbei oil field
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Table 1 Leakage in Permian in drilled wells, Shunbei oil field
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Table 2 Diabases in drilled wells, Shunbei oil field
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Al 7 46 612~6 41 29 1.86
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Table 3 Characteristics of Silurian mudstone cuttings in A1 well area, Shunbei oil field
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Table 4 Temperature resistance of drilling fluid (p=1.52 g/cm’)
iyl AV/mPa + s PV/mPa - s YP/Pa FLAPI/mL Yt/ mm
1 # %R 45.0 39 6.0 1.0 0.2
1 # 160 °C16 h ZiL)5 54.5 42 9.5 1.0 2.0
21 # 160 °C16 h &b 56.5 42 14.5 1.2 1.5
3 # 160 C16 h #ib)5 63.0 46 17.0 1.1 1.5
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Table 5 Salt resistant performance of drilling fluid
i 7 NaCl Jil /% AV/mPa - s PV/mPa - s YP/Pa  FLAPI/mL JeVf/mm
1 5 70.5 54 16.5 2 0.3
1 # 160 C#4L 16 h 5 30.5 28 2.5 12 0.3
2 10 80.0 63 17.0 2 0.3
2 # 160 C#AL 16 h 10 33.0 31 2.0 13 0.3
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Table 6 Calcium resistance of drilling fluid after adding more CaCl,
By CaCl, finik/% AV/mPa - s PV/mPa+s  YP/Pa  FLAPI/mL Y9t/ mm
1 1.0 45.5 29 16.5 3.6 0.4
1 #4160 CEf 16 h 1.0 28.0 25 3 20.0 4.0
2 1.5 46.0 30 16 4.0 0.4
2 # 160 C#1k 16 h 1.5 48.0 20 28 26.0 5.0
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Table 7 Calcium resistance of drilling fluid after adding more anti-calcium polymer

EARIE Sy

iy W% AV/mPa - s PV/mPa - s YP/Pa  FLAPL/mL
1 0.3 65.5 58 7.5
1 # 160 C#1L 16 h 0.3 28.0 25 3.0 8
2 0.6 103.5 78 25.5
2 # 160 C#4L 16 h 0.6 48.0 20 28.0 6
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Table 8 Drilling fluid technology in horizontal section of Shunbei oil field

ni H HARM
SRR ﬂt?ﬁiﬁ%ﬁ;ﬁ?ﬁim%ﬁ#?&w% :3.0% ~4.0%H@,’?|‘f]§:+0.5% ~1%SMPFL+0.2% ~o.3%ﬁ%ﬂt%ﬂ+5% ~ 8% Tt I
BRI +2% ~ 3% ARSI G LT BT 30770+ 2% B AN BREG + 1% ~ 3% AE B 15 71+ 6% ~ 8% It
e R E TR Eh T W) SMPFL+0.5% ~ 1% SMS-19+477 % AL 71
#HRES) ¥l YP/PV=0.5
b TERHHTIRA 4% ~ 5%, BEI- B I, #h 78 sl 2 2 F R
5 s Ii<5 m®/h SR AT RRALLF ARBTG5 £ IS5 m?/h R 2 s S8 IR U3 T
it =g 1 %A BB+ 1% 5 #e e B4 571
PRk p:1.32~1.35 g/cm? ;FV:45~60 s;PV:15~20 mPa - s; YP:5~10 Pa;FLAPI<4 mL;3R % 25~30 kg/m? , [l & <
11% ,HTHP<12 mL
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Table 9 Technical indicators after second and third drillings in Shunbei oil field
g B = 7 . = 7 ;
IHH/m hog JHIR T FHEIAE hoe JHIR T IR
IR/m M/ C H#/mm P RE/ % HH/m L/ C HE/mm P RE %
B2 7893 7 060 135 284.9 13.56 7470 150 181.15 12.27
B3 7369 6 830 136 282.61 12.65 7257 152 173.65 5.18
B4 7761 6 840 133 278.74 11.11 7 460 151 168.92 2.30
B5 7558 6 850 134 289.56 15.40 7 475 153 168.00 1.80
B6 7858 6 469 124 278.39 10.99 7290 132 167.57 1.49
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DR R IR A SR TR i T v % B A
HLERAR , 5 DFIRRI S 22 AR, B6 1 B3 JF
Biil 23~25 m WSk B4 45 3 M EAEKIRE,
MG HE O Z KRR B It s iR R g 27, ik
DI DG gL, FEA =il T XA & A e,
FEEEHIAE 7 400 m LIRS

(6) /IR PL IR B ¥ 16 58 J1 K g4 T+, U FF
NFFARELSR 100 m #E RO RFE 900, /KB il 300
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Fig.7 Sedimentary facies, third component amplitude and track properties of SN block, Tarim Basin
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