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Study on cement slurry system in ultra-high temperature well
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Abstract: Aiming at the strength of set cement with sand degradation leads to the annular seal failure at 200°C, rich

silica-aluminum material with hydration activity was developed, and when the adding amount for 30% to 70% of

cement , the compressive strength of cement are stable at 200°C X 20.7MPa < 30d. Based on the rich silica-aluminum

material as a high temperature stabilizer, selecting matching additives, the rich silica-aluminum ultra-high temperature

cement slurry was developed, the API water loss is less than 50mlL at 100~200°C , the thickening time can be

adjustable between 150~500min, the comprehensive performance is good. Compressive strength of set cement cured
for 10d, 60d, 120d, 180d under 200°C X 20.7MPa are all greater than 26MPa, and high temperature strength decline

was

not observed. The ultrasonic strength curve shows that the strength of set cement grows steady within 600h. The

SEM and XRD shows that, the rich silica-aluminum material participate in the cement hydration reaction, and

eliminate the calcium hydroxide, and generate aluminum-oxide tetrahedron and silica-oxide tetrahedron inter-bonding

three-dimensional network structure with good high temperature performance, and together with tobermolite calcium

silicate bauxite to maintain the stability of the high temperature strength of cement stone. The cement slurry system has

been applied in hot dry rock cementing for 1 well, and the cementing quality is good. As so far, the cement ring has

been well sealed for 1000 days.
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Table 1 Comparison of silicon-alumina material

with jiahua G class cement

SiO, &/ ALOSRY KR E/ bR/

GiES

% % pm (m*kg™)
BREMME =50 =40 12.448 500
BIEGY #4717 253 13.835 390

B 1] J, W AR AR M RE AR AR 2 R SIO,
M ALO,, & 11 it 90% , HoRL AR i E 35 55 4 G 41
BN REARR 7 GHE R, BT & A
RH A K Ll 2 1w AR, I B R RE RN, AT R IR K
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SN, B R) A3 K 8 A 45 A PR

% KA R L 1 9 5 RE D A ORHB TR 2k IR oK
e, R JE A 496 [ 2 K SR AS [R] & 14 K, 58—
Jic il B 2% B 1.88 g/cem’ W B FL K Y8 3K, %5 2N [a]
SO0 7K U S U AR T RN K8 A e IR BT R 5 A S e
5K 2 FiR .
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Table 2 Effect of silica-aluminum material on

rheological properties of cement slurry

ik WESREC BREE RAA/ LR EE/MPa
% n (Pass") 3d 30d
30 0.80 0.39 14.9 16.7
40 0.83 0.35 17.9 22.8
50 0.85 0.31 24.1 27.4
70 0.55 2.88 26.3 31.9
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Fig.1 Thickening curve of the 1* cement slurry at 190°C
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Table 3 Development of silica-rich aluminum material

cement stonehigh temperature strength at 200°C

FEYE A /d YU /MPa
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Fig.2 Strength curve of the 1° silica-aluminum set
cement at 200°C
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Fig.4 Microstructure of the 1’ silica-alumina set cement
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Fig.5 XRD analysis of silica-alumina set cement
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