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Abstract The moderate sand mining technology of heavy oil field needs one kind of effective real —time monitoring system for
monitoring the signal of sand out. However, the existing measuring methods, such as acoustic method and electrical resistant method, all
have different problems in the actual productions. To solve these problems, a proposal that the sand fluid impact wall vibrations signal
could be used as a new way for sand out monitoring is offered. In order to verify the effectiveness of the approach, a simulation system of
sand out from well has been established in the laboratory, the system accepts the vibration signals of sand impact by using the
acceleration sensor, and the dynamic signal processing method is adopted to process the data. In order to make the experiments
consistence with actual situations, the high viscosity of gear oil is used to simulate the heavy oil in the system, and piston pump and
heating blender is used to realize the simulation of sand out from oil well production. The apparent vibration signal of sand out is able to
receive by the system. Through the dynamic signal analysis method, the data is processed using power spectrum analysis. The system
could effectively monitor the change of sand content as the sand content increasing, the variance value, mean square root value, power
spectrum amplitude of sand vibration signal and characteristic value of signals will increase. By the means of processing data, the test
indicates that using the vibration signal from sand for monitoring sand out has the good effectiveness.
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Fig. 1 Equipments of oil sand monitoring system in laboratory
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Fig. 2 Characteristic diagram of filtering amplitude—frequency
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(a) Signal acquisition system interface without sand (b) Signal acquisition system interface with sand
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Fig. 3 Inteface of vibration signal acquisition system interface
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Table 1 Characteristic values of sand vebration signal with different sand contents
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0 0.7073 -0.6451 -0.0140 0.0302 0.1742 0.0056 23
0.05 0.9668 -0.97984 -0.01402 0.0374 0.19092 0.0124 49
0.1 1.2417 -1.4007 -0.01414 0.04542 0.2120 0.02066 74
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04 2.1755 -2.17006 -0.0147 0.09124 0.30184 0.0364 130.6
0.6 2.9325 -2.80308 -0.0147 0.1311 0.36186 0.046 170
0.8 3.9632 -3.8881 -0.0138 0.1687 0.4088 0.0626 235
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