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Development of Measuring Instrument for Evaluating Volume
Stability of HTHP Cement Slurry
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(1. College of Materials Science and Engineering » Nanjing University of Technology. Nanjing, Jiang-
sus 210009, China; 2. Petroleum Engineering College, Yangtze University, ] ingzhou, Hubei, 434023, China)

Abstract: Aiming to resolve the problem that the down-hole environments(HTHP and restrained) can-
imnot be simulated by the popularly used methods,and the measurements of laboratory experiment are im-
practical,a testing device, named measuring instrument for evaluating volume stability of HTHP cement
slurry,was developed. The instrument can simulate the down-hole environment and measure the expansion
rate of cement slurry continuously when it is in plastic state and hardening state. The process of experiment
is recorded and the curves of temperature-time, pressure-time and height increment-time are drawn by data
acquisition and management software. There are two measuring sensors which can complete a comparison
test and the results are compared with the test detected by spiral micrometer and measuring cylinder. It was
shown that data derived from this device was smaller and more reliable than spiral micrometer used to de-
tect the cement slurry with crystalloid expanding agent. Volume stability of the cement slurry with gas for-
mer, which can not be evaluated by normal methods,can also be appraised by this instrument. The experi-
ment showed that the device could be used for evaluating volume stability,oil cement additive optimization
and formulation designing. However, the graphical interface of data acquisition and management software

should be simplified because it was not concise.
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Fig. 1 Structure of measuring instrument of evaluating vol-
ume stability for HTHP cement slurry
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Table 1 Expansion rate of cement slurry with 0. 5% AP un-

der different conditions

TR Ik =%, Y%
%' JEF1/MPa k5 ¥k
2 h 24 h 48 h
1 0.1 A% 32. 000
2 0.1 MEAHE 12,634 12.636  12.633
3 7.0 MSEAE 0.004  0.006  0.007
4 21.0 MSEMEE 0,003 0.003  0.001
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Table 2 Comparison test of the instrument and spiral micrometer

£y &

fic J5 Ik /min 285 /min 6 E/C HUREWR7S MR IR, %
24 h 48 h
W5 AT —0.002 —0.018 —0.027
1 72 98 80
DB I R S ik —0.013 —0.020
W A0k 0 0. 009 0.013
2 65 82 80
Ui I AR AL 0.013 0.017
W A% 0. 002 0.016 0.021
3 67 93 50
DB I R S ik 0. 020 0. 030
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Fig. 2 Expansion rate of slurry with 3% KW and neat ce-
ment slurry
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Table 3 Experimental results of different cement slurry formulations measured by instrument

i 5 e J5 WI¥E/min - Z¥E/min RE/C FEH/MPa BPEEEIKR, %
24 h 48 h
2 65 83 80 14.0 —0.002 0.008
! 1 78 105 80 14. 0 —0. 003 —0.025
2 68 86 80 14.0 —0. 002 0. 009 0.014
’ 4 60 75 80 14.0 0 0.011 0. 030
3 50 72 80 14.0 0. 001 —0. 006 —0.011
3 3 67 93 50 14.0 0. 002 0.016 0.019
1 75 100 80 14. 0 —0. 003 —0.021 —0. 030
A 5 82 107 80 7.0 —0.002 —0.020 —0.031
1 78 100 80 7.0 —0.002 —0.018  —0.002 9
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