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Research and application of the temperature sensitive

plugging cement slurry system
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Abstract: Temperature sensitive shape memory polymer is a kind of shape memory material. In its structure, there are

fixed phases that remember the initial shape and reversible phases that can be cured and softened reversibly with

temperature. In this paper, these properties of materials are applied to the cementing field of petroleum engineering.

The temperature sensitive deformation characteristics of temperature sensitive polymer allows the particle deformation

to be excited at high downhole temperature to form a large deformation, which provides a bridge structure for sealing

and

plugging the lost circulation layer; thus, solving the problems of poor leakage prevention and plugging effect of

cementing slurry, and inability of the cement truck to pump large particles. The initial particle size of the temperature

sensitive plugging material is 1mm. After reaching the temperature sensitive point, it deforms and expands in volume.

The application temperature is 60 to 140°C , and the dosage is 0 to 2%BWOC; The temperature sensitive plugging

cement slurry system prepared on these conditions can effectively seal the 2mm slotted plate at 7MPa. The temperature

sensitive plugging cement slurry has been applied in North-209 well, North-8 well and North-213-1 well for

cementing of the liner or oil bearing layers by the Northeast oil and gas branch company successively, especially in

North 213-1 well where it effectively solved the problem of cementing leakage.
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Table 1 Pressure bearing period and cost of Northeast

Longfengshan Gas Field
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Fig.1 Working principle of temperature sensitive

shape memory material
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Fig.2 State of temperature sensitive plugging material at

ambient temperature and temperature above the sensitive point
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Table 2 Polypropylene fiber plugging evaluation test
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Fig.3 Vermiculite plugging agent
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Fig.4 Perlite plugging agent
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Table 3 Test results of conventional particle plugging materials
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Table 4 Test results of the temperature sensitive shape memory particle plugging system

R W KIEAE S/ MPa  BR & /mL A 5258
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Table 5 Application Investigation of high density cement slurry systems (130°C X120MPaX90min)

BT/ (geem™)  UUEFAE Y/ (geem™) WAL (93 °C) SCQ B4k B 8] /min 90 °C/48 huin i /MPa
2.30 2.30/2.30/2.30 150/80/53/33/11/9 F A 240 19.1
2.30 2.30/2.30/2.30 193/97/72/40/13/9 2y 251 16.2
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Table 6 Application Investigation of conventional cement systems (120°C X60 minX60 MPa)

B/ (geem™) UL/ (geem™) WAE(93°C) SCQ B4k B 8] /min 90 °C/48 huin i /MPa
1.88 1.88/1.88/1.88 182/105/78/46/6/4 KA 327 22.3
1.88 1.88/1.88/1.88 201/125/98/57/11/7 Jn2% 310( &l 5) 17.5
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Table 7 Application Investigation of low density cement systems (110°C X70minX80MPa)

BT/ (geem™) UL E Y/ (geem ™) WAE(93 °C) SCQ B4k B 8] /min 90 °C/48 huik i /MPa
1.50 1.50/1.50/1.50 117/68/51/31/6/4 F A 304 7.3
1.50 1.50/1.50/1.50 129/77/63/39/9/6 a2y 310 5.4
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Fig.5 Thickening curve of the SCQ cement system with 1.88g/cm” conventional density
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Table 8 Test results of plugging cement slurry
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Fig.6 Cement slurry plugging test

(2mm-slotted plate at 7MPa)
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