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Research and application of high temperature low—density elastoplasticity cement slurry
PENG Jinlong, LI Quanshuang

(Sinopec East China Engineering Technology Company, Yangzhou, Jiangsu 225000, China)

Abstract: In Ordovician of Tahe Oilfield, the bottom hole temperature is high, the seam hole is developed, the leakage easily
occurs, and the annular clearance of cementing is small. Therefore, the conventional low density cement slurry system cannot
guarantee the sealing integrity of cement sheath and meet the requirements of exploration and development. Aiming at the above
difficulties, the modified fly ash is optimized to enhance the early strength of cement, the high anti—extrusion microsphere is
compounded to improve the comprehensive performance of cement slurry, the high temperature elastoplastic material is optimized
to reduce the elastic modulus of cement, and the low density elastoplastic cement slurry system is evaluated combined with the
matching cementing additives. The density is applicable in the range of 1.25~1.50 g/em’, API water loss is less than 50 mL, the
rheological properties is good, the right—angle is thickening, the cement slurry settlement stability is good, and the system has good
mechanical properties. Meanwhile, the elastic modulus can be as low as 7 GPa and the compressive strength is greater than 14
MPa. All these things enhance the sealing integrity of cement sheath under the action of alternating stress. The applications of this
system in well-Zhongtan—1 and well-TP193 of Tahe Oilfield are successful and the cementing quality are well, which indicate that
the system can meet the cementing technical requirements of small clearance liner in the leaky formation of Ordovician and has a
good application prospect.

Key words: cementing, high temperature, low density, elastoplastic, cement slurry
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Table 1 Effect of fly ash active treatment on
cement strength
. LS W/ 24 Wi IR
B kIR &EL T BE/ U/
(geem™) C MPa
FERHEC T +30 %
1 N 1.70 95 16.8
LRI K
SR J7+30 %
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Table 2 Pressure resistance performance evaluation
for glass beads of type-Y 12000

TEER PRI/ (gecm™)
% 0 MPa 80 MPa 100 MPa
30 1.37 1.38 1.39
45 1.24 1.25 1.26
60 1.17 1.19 1.20
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Table 3 Effect of elastic material addition

SRBS Jin+/% 48 h L E5R ) /MPa 48 h i /GPa
0 24.1 122
2 22.1 10.8
4 19.8 7.9
6 18.2 6.1
8 12.8 5.3
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Fig. 1  Thicken curve of formula 3
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Table 5 Performance of cement with elastic and
toughness at low density

24 WU HEBEFE/ 48 h PUHESRE/ 48 h gk pit/

L

b3 FRypRtE MPa MPa GPa
1 90 Cx0.1 MPa 15.2 19.7 6.6
2 100 °Cx20.7 MPa 17.9 21.8 6.8
3 90 °Cx0.1 MPa 12.5 15.6 6.3
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Fig. 2 Airtightness test under alternating pressure for cement

sheath of formula 3
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Table 4 Comprehensive performance of low density elastic tenacity cement

fic 77 P (geem™) FNHAR AP K /L FEHFE]/min ViRERENE (g om™) B fem
1 1.50 250/146/92/60/6/4 40(110 °C) 201 1.50-1.50-1.51 22
2 1.35 223/174/99/60/8/5 38(120 °C) 305 1.35-1.36-1.37 20
3 1.25 186/110/81/46/5/3 44(120 °C) 328 1.25-1.26-1.28 18
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Table 6 Cement slurry performance of ¢ 139.7 mm drilling liner cementing in well-TP193
KR R/ (grem™) AT PIEREU (Pa-s”)  APTK/mL AME/ML  FsiE/em FEAFE)/min SPERTR/GPa
KIS 1.50 0.76 0.52 38 0 21 307 6.8
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