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Abstract: In light of the difficulties in secondary cementing of ®88.9mm small casing set in @139.7mm production
casing in the Changging Oilfield, such as small annulus, high pumping pressure, thin cement ring, uncertainty in
sealing integrity for the follow-up treatment measures, poor wellbore boundary, poor cement bonding at the two
boundaries, technological innovation and improvement was conducted to develop a low-friction, pressure-resistant and
leak-proof cement slurry system, and a thermosetting resin cement slurry system. They were combined with the
independently developed boundary enhancing acid flushing fluid and the cementing plugging fluid system to form the
slim casing cementing fluid system in Changqing Oilfield. With optimization of the reliable cementing accessories and
the structure of the small casing cementing string, and use of the single-stage cementing process according to the
principle of balanced pressure cementing, the slim casing secondary cementing process has been developed. Field
application in 10 wells showed the rate of excellent cementing quality up to 95% with significant stimulation effect,
which can provide strong technical support for the potential enhancement of the old wells and the management of casing
damaged wells in Changqing Oilfield.
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Table 1 Basic properties of the low density cement slurry formula
[ I/ WORRL AR/ i R/ TR Bt H sk E/MPa WA SR AL ] /min
i (geem™®) pm (grem™) e 24 h 48 h n K/(Pass") I 70BC
1 1.25 180~830 0.16 0.02 4.5 7.6 0.70 0.32 18 180
2 1.25 10~250 0 0 7.3 10.8 0.63 0.21 14 186

TE = (L) 1 05X /K 8 J AR A0 T 40 MPa 1 I i5XHC 85 2 728 A 1 00 5 U i 32 Dy 45 °CIsg 45 5 B3 AL I6F 1] 2 60 °C .30 MPa 551
TS (2)BE T 1: G oK Ve + B2 IK 2 B+ B BB+ Uit - B 2 KGR - 33 5 R+ B2 IR A RE -+ 20 BIOR) s BE 5 2: G ok e+
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Table 2 Calculation of critical displacement and critical

velocity of cement slurry in annulus

. MRS WA B I
iy EE, —— s j o
o . K/ EENT I T A HE i/
%i% (grem™) N ) .
(Pass") P4y (mes™")  (mPmin")
1 1.25 0.70 0.32 2511 2.14 1.17
2 1.25 0.63 0.21 2606.9 1.20 0.65
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Table 3 Friction and pressure loss calculation

of cement slurry

BT Sebriiid/ bR JEE B R 8K JEE BHL &
Hi5  (mes') AL a b A 71/MPa
1 3.23 3360.4 0.187 0.222 0.031 8.35
2 1.80 3676.6 0.184 0.229 0.028 2.36
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Table 4 Basic properties of the thermosetting resin cement slurry system
e J7 wmE/ PURRE BB/ Mg/ AN KRERE/ A SR B AL 1] 1] /min
45 (geem™) /MPa mD GPa e MPa n K/(Pass") 01 70BC
1 1.88 23.4 0.035 9.81 0.353 2.63 0.74 0.45 15 108
2 1.88 32.1 0.012 4.53 0.387 3.68 0.81 0.26 11 95
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Fig.2 Scanning electron microscope of cured
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thermosetting resin cement (5000 times) (grem™)  PV/(Pa-s) TY/Pa e (mLemin)
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Table 6 Compatibility test of CXY -1 flushing fluid with drilling fluid mixture

ENAYE R TR WA S

(B :CXY-1)  ®600 ®300 200 ®100 6 ®3 VRS E PV/(mPa-s)  JHIR{E YP/Pa
100:0 45 30 19 15 8 6 20 5.11
75:25 29 20 8 7 3 2 13 3.58
50:50 14 11 5 4 3 1 5 3.07
25:75 11 7 4 3 2 1 3 2.04
0:100 8 5 4 3 2 1 2 1.53
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Table 7 Effect of CXY-1 addition amount on

boundary cementation strength

CXY-1Jne/ J T 25 5 1 /M Pa
% 1d 2d 7d 14 d
0 0.2 0.2 0.3 0.4
2.5 1.2 1.5 1.7 1.8
5.0 1.6 1.8 2.1 2.3
7.5 2.3 2.5 2.6 2.7
10.0 2.4 2.5 2.6 2.7
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Table 8 Basic performance of PSY antiplug agent

R/ LR U5 sl TY/ P/
(geem™) PV/(Pa-s) Pa C
1.00~1.05 0.08~0.12 15.5~23.5 0~100
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