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Leakage Point Prediction of a Chemical Leak Sensor Using a Lossy
Transmission Model
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Abstract

In predicting the leakage point of a strip-type chemical sensor used in large-scale chemical plants, the leakage point can be predicted
by measuring the input capacitance of the sensor strip, but the position prediction accuracy is poor. In this study, it is demonstrated
that the accuracy of predicting leakage points can be improved by modeling the sensor strip as a lossy transmission line.
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Fig. 1. Strip type chemical leak sensors.
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Fig. 2. Crosssection of a sensor strip.
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Fig. 3. Input capacitance with different unit capacitance
values.
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Fig. 4. Input capacitance with different unit resistance
values.
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Fig. 6. Setup for the measurement.

- 500 © 100[Hz] O 1[kHz] ¢ 10[kHz] & 100[kHz]
% Calculated values with the model

5400

£ 300 o ®

= o

b o

& 200 e

4100 L SN .

& 3 10 12 14
Length fm}

J8 7. S48 A Rl
Fig. 7. Measured values and calculated values.
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Table 1. Extracted capacitance per meter.

Frequency [kHz] | Re(Zy) [k&2]|Im(Zy) [kL2]| C [pF/m]
10 131 140 35.8
100 133 141 35.1

2 v A7 3% 93
Table 2. Measurement errors.
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