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Research on design of a new measurement tool for bottom hole parameters
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Abstract: Silicon on Insulator is a new electronic material. In Russia a new measurement tool for bottom hole
parameters has been developed using the SOI technology. The tool has such advantages as thermal stability, radiation
resistance, high accuracy, good sensitivity and high reliability. It is suggested that we attach importance to the tool,
and explore and study it.
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Fig.1 Principle of the inclinometer
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Fig.2 Test table for the inclinometer
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Table 1 Frequency “f” vs tuning fork output voltage “U” at different inclinations

a=0" a=2" a=4" a=6" a=8’
J/Hz U/mV //Hz U/mV J/Hz U/mV f/Hz U/mV //Hz U/mV
52 12 52 11 52.3 15 52.7 13 52.8 11
53 18 53 14 53.2 18 53.7 15 53.5 14
53.8 20 o4 18 54.8 28 54.88 22 544 17
54.6 24 55.2 26 55.8 38 55.77 28 55.6 18
55.8 41 56.4 3 56.5 43 56.5 32 56.7 19
56.4 138 57.1 24 57.3 34 57.2 28 58 16
56.7 86 58.1 19 57.9 23 57.8 20 58.9 11
57.1 45 58.6 13 58.8 14 58.7 12
57.7 26

58.2 19
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Table 2 Characteristic parameter “Q ” of the mechanical

vibration system (tuning fork) vs inclination “a”
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Fig.3 Frequency of the mechanical vibration system (tuning

“ 9

fork) vs characteristic parameter “Q ” and inclination “«
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Fig.4 Curve of characteristic parameter “Q” of
the mechanical vibration system (tuning fork)

vs inclination “a
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Fig.5 Instrument for measurement of bottom hole

drilling fluid pressure
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Fig.6 Framework of design and calculation for the

drilling fluid pressure measurement instrument
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Table 3 Data of frequency “f” vs output voltage “U” at different pressure

P=0.10 MPa P=0.15 MPa P=0.20 MPa P=0.25 MPa P=0.30 MPa
J/Hz U/mV f/Hz U/mV f/Hz U/mV f/Hz U/mV //Hz U/mV
26.5 10 26.6 10 26.8 10 26.1 7 26.3 6
26.9 15 27.1 15 27.3 18 26.5 8 26.9 7
27.2 20 27.4 30 27.4 28 26.9 10 27.1 8
27.4 35 27.6 65 27.6 41 27.2 15 27.4 11
27.6 78 28.1 30 28.0 31 27.4 20 27.7 13
28.0 36 28.4 20 28.4 16 27.7 28 28.0 14
28.3 20 28.6 15 28.8 9 27.9 20 28.4 13
28.5 15 28.9 12 28.2 16 28.9 13

28.9 6 29.4 8
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Fig.7 Curve of output voltage “U” of the tuning fork

system vs frequency “f” at different pressure
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Fig.8 Program processing output display
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