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Evaluation Method for Cementing Quality of Ultra-Low-Density Cement

WU Tianqianl, SONG Wenyul, TAN Lingfangz, ZHANG Junyil, YANG Chunwenl, GUO Shenglai2
(1. Techonology Service Company, Sinopec Huabei Oilfield Service Corporation, Zhengzhou, Henan, 450006, China; 2. School of
Petroleum Engineering, China University of Petroleum (East China), Qingdao, Shandong, 266580, China)

Abstract: For an accurate cementing quality evaluation of ultra-low-density cement slurry, an indoor experiment
was carried out to study the influence of parameters such as curing time, temperature, and density on the strength and
acoustic properties of ultra-low-density cement stone. The relationship equation between the compressive strength of
cement stone with different density and the acoustic velocities of P-waves and S-waves was obtained by mathematical
fitting. In combination with the downhole acoustic field analysis of cased wells, an improved algorithm of relative
acoustic amplitude was developed for the evaluation of ultra-low-density cement slurry logging based on compressive
strength, and a correction type-curve of relative acoustic amplitude was built on that basis. The verification results
showed that for the cement slurry of cenospheres, the relative acoustic amplitude corresponded well to compressive
strength, and with the increase in compressive strength, the relative acoustic amplitude decreased. Under the same
compressive strength, the relative acoustic amplitude was reduced with the growth of cement slurry density. The
research demonstrates that the application of the correction type-curve of relative acoustic amplitude for the cementing
quality evaluation of ultra-low-density cement slurry can significantly improve the accuracy and pertinence of cemen-
ting quality evaluation.

Key words: cementing quality; compressive strength; acoustic velocity; relative sound amplitude; ultra-low density
cement
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Table 1 Formula of ultra-low-density cement slurry for measurement of acoustic and strength properties

IKRIEHRAT BT 5 4, %

B 7 W/ (kgL )
Gk HERL ER2 K3 ek K WERF) REIRGH WBHA
1 1.10 100 30 0 34 30 250 4.50 5.00 0.30
2 1.15 100 30 0 30 30 245 4.00 4.50 0.30
3 1.20 100 27 25 0 20 180 4.00 4.00 0.30
4 1.25 100 25 22 0 20 140 4.00 3.50 0.25
5 1.33 100 36 0 0 10 120 3.30 1.40 0.20
6 1.50 100 15 0 0 5 70 4.00 4.00 0.30
7 1.90 100 0 0 0 0 44 0 0.50 0.10
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Fig.1 Compressive strength of cement stone with a dens-
ity of 1.33 kg/L
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Fig. 2 Acoustic velocities of P-waves and S-waves of ce-
ment stone with density of 1.33 kg/L
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Fig. 3 Relationship between compressive strength and ce-
ment slurry density
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Fig. 4 Relationship between cement slurry density and
acoustic velocities of P-waves and S-waves
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Fig. 5 Relationship between acoustic velocity of P-wave
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Relationship between acoustic velocity of S-wave
and compressive strength
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Table 2 Fitting relationship between compressive strength
and acoustic velocity of P-waves and S-waves
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Fig.7 Calibration type-curve of relative acoustic amp-
litude for cementing quality evaluation of ultra-low-
density cement based on compressive strength
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