A8 B T BER TR Vol. 48 No. 7
20214£ 7 1 Drilling Engineering Jul. 2021:65-71

S R MURIER AR Bl IR 1A AR AL A2 88 &
SR M ZE ) v

WFR, FFET
Q. Efhmm TRARAT TR AE,HE B E 8416005 2. F B i Al A% (b 7)), b 100083)

FEE WL S2A JE 2L il AU 5455 W7 280 R SRR — O BB A B R A A 2 O R O XU i
AW ZAFTERKZE EEE D% 5 A B A LR 2 R R E I R KR 5 48 R BOJe K BrEss
Gy I REJ AR o BT X IX 26 R B AL 52A H A T KCI-NaCl& & R AR K B BR & L B 5R T S dh K= 19 e
L o A 2R P 5 ) R0 T 40 o 8 5 A A T, R T A R A e 5 T IR B T 0 0 B B U AR, T
w0 TR R BT AR S KA K B R &R BR AR T ORI U, AR b 2 4 T
A AR MR I RE R R T, A IBTIL S2A 2 A e Al S UAE il I 5 5 07 28 vl 2 G B AR M R O Bl e T AR
FEES N EL 2iIEi % S &

KRR B s I AN ER K B s PR K AR 5 0 5 BB 5 R B R U S L ol <

hESES  TE254 X EkHRIRAD : B X EHS :2096-9686(2021)07-0065-07

Application of the composite under-saturated brine drilling fluid system

in drilling of Silurian complex formation in Shunbei
SUN Fanglong', LI Ziyu™
(1. West Branch, Huabei Oilfield Service Corporation, Sinopec, Luntai Xinjiang 841600, China;
2.China University of Geosciences, Beijing 100083, China)
Abstract: The Shunbei-52A well is an exploratory well deployed in the southern part of the 5% fault zone in the
Shunbei Oil and Gas Field, and is difficult to complete with high drilling risks due to complex Silurian formation
encountered. A salt water layer is present in the Silurian stratum; thus, the density window is narrow, and leakage and
collapse may happen concurrently; the formation has developed fissures with high risk of leakage; there are large
intervals of mudstone with strong water sensitivity, and the wellbore is easy to lose stability. Therefore, the KCI-NaCl
composite under-saturated brine drilling fluid system was used for the Shunbei-52A well to enhance the ability to resist
salt water intrusion; inhibitors such as polyamines were added to work together to inhibit hydration swelling of the
mudstone, and enhance the inhibition of the system; in addition, the plugging agent and the plugging-while drilling
material were used to prevent lost circulation, and enhance the plugging performance of the system. Field use showed
that the composite under-saturated brine drilling fluid system not only reduces the risk of lost circulation, but also
maintains the wellbore stability of the Silurian formation well. It enables safe and quick drilling of the Shunbei-52A well
in the Shunbei Oil and Gas Field, providing valuable experience and technical support for the drilling operations in the

Silurian strata in the southern part of the 5% fault.
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Table 1 Summary of Silurian drilling activities in the
southern part of the 5# fault zone in the Shunbei Oil
and Gas Field
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Fig.1 Fractures in cores from Tata Ertag Formation
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Fig.2 Fractures in cores from Kepingtag Formation
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Fig.3 Silurian imaging logging
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Table 2 Composition percentage of Silurian hard and

brittle mudstone
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Table 3 Composition percentage of clay
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Fig.4 Scanning electron microscope picture of

the Silurian stratum rock sample
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Table 4 Anti-saline intrusion test results
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Table 5 Measurement results of drilling fluid

inhibition performance
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Table 6 Results of sand bed experiment
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Fig.5 Comparison of mud cakes before and after adding

micro and nano plugging materials



70 AR TR

20214 7H

JIT I B e B S o R e o S T A

5 MI#EESHANRE
51 Bt T

HY T 48 I 3k B 2 b J2 A0 it T v SR FH SR K
iy 1.33 g/cm’ B BT, 76 il o B bt & A T K
UL T R B RN R R DK, TR L 52A JF R
1.32 g/ cm’ (5 1 W 9% FE AT 3

AR FE IR RE RS, B b PR R A R AR
“Whh” D A T L RO R R Y A R 2 2
IF B A B PR AT B 04D st A 2 i A B s e b
M RH(FDL . SZD) 1 Bis 3 44 A4 (i 1Ak 2 2L 4k I 7
RHI-3 B4k 7 75 FT-3) , 45 i 5 P 2% 0 1 35 7 35
PEBE

RSP R I BRI B AR T A R R T 2k
g R R R (R IR S Bk T Rl R D TE 6

16
—

Bk EAE

14

12

H4%/1in

1)

s/m L ) 5 SR B4 BE T G 34 (H 22 4 i & 1
IR~ 3R B[R] ) 5 ) O 2R 3R (3R 10 R AR
hEEHIE 10 wh 2, 3R G 520 2 IR 18 5 2 EH
He ) 45— RN TEAN W T AR AR b, B AL T A B
R R IR IR
5.2 N R

it 52A A 2R B R B R A 1.32 g/em’
Bl W T R ST AR 3 AR B 3 45 Oy T AT
I3 ] 48 250 0% % A R R K B T VR & L R B R
TadfErp ¥R LA TR, BB R S . L 52A JF
AR B R R R B 1Y 29 2.06 d, i 4B I
52X Midk 5-5H i dk 5-6 ik 5-7 Wit 5-8 ik
5-9 Mt 5-10 ML 5-15H ik 53X 45 -7 i f %
it i ¥ R AR 22 Ukl %, DR TG 2K 4 2 0 B ) A
ik 52A & B ZR M2 A2 AR AL WL 6

Sk

1

_ ,_N,«"%MM&MJMLJUL"NHWJAH .

8,

6 1 1 1

5504 5604 5704 5804

5904 6004 6104 6204 6304
FHR/m

¥E: 1in=25. 4mm

6 It 5S2A E B BRI HF FHE
Fig.6 Caliper-logging results of Shunbei 52A in the Silurian formation
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