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Measurement Technology of the Dissolved Hydrogen Gas Due to
Partial Discharge in Oil using Gas Sensor
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Abstract — This paper describes the measurement technology of the dissolved hydrogen gas due to partial discharge in
oil using gas sensor. For higher resolution and less error in measurement of the dissolved hydrogen gas in oil, the
sensor outputs with ambient temperature which affect the sensor output characteristics should be considered. The sensor
output trends with ambient temperature and the properties of the dissolved hydrogen gas in oil with partial discharge
characteristic were analyzed through the test results. It was indicated that the sensor peak and the base voltage with
measuring time were affected by ambient temperature and the measurement errors of the sensor output by temperature
were reduced by using the difference between the peak and the base voltage rather than just the peak voltage. In
addition, the hydrogen gas sensor outputs were increased with the increase of partial discharge energy.
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Fig. 1Temperature characteristic layout of hydrogen gas
sensor
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Table 1 Sensor output properties with gas concentration and
ambient temperature

Gas | zg | A AzEaY| Aoeaay
5T | ex 33 (mV) FEE(mV)
om) | (C) ) [ e ] sae | aw [ 2e
18 35 469 100.0% | 434 100.0%
20 30 56 521 111.1% 465 107.1%
40 76 542 1155% 466 107.3%
18 23 733 100.0% 710 100.0%
50 30 52 813 110.9% 761 107.1%
40 78 838 114.3% 760 107.0%
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Table 2 The comparison with the gas sensor output and PD
characteristics
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4kV | #2 | 2909 | 3151 | 625 | 596 | 400 | 391] 514 | 478 | 1625 |168.1
#3 | 3490 539 407 451 181.4
#1 | 3345 583 398 1258 2201
7kV | #2 | 3490 | 3296 | 682 | 617 601 | 635| 1486 | 1414 | 2381 |2400
#3 | 3054 586 707 1500 2617
#1 | 3027 697 873 3107 456.4
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