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Miniature infrared methane gas sensor for measurement while drilling

LIU Yan-xiang',LI Tie',YAO Jin-zhi* ,ZHOU Fa-ju’*,ZHOU Jian-li*,ZHOU Hong' , WANG Yi'
(1. Shanghai Institute of Microsystem and Information Technology ,Chinese Academy of Sciences,Shanghai 200233, China;
2. Geo-logging Company , Sinopec Shengli Petroleum Engineering Co. Ltd. , Dongying 257064 , China)

Abstract: In order to meet the needs of synchronous analysis of methane gas in drilling fluid and realize the goal of
methane gas measurement while drilling( MWD) ,a miniature infrared methane gas sensor for MWD is designed. First,
the infrared absorption peak of methane gas was compared and analyzed with Hitran database to determine the center
wavelength of the detector filter. Then the optical simulation software TacePro was used to analyze the light propagation
direction of the cavity and the light intensity distribution of the two receiving surfaces of the detector,which can deter-
mine the rationality of the optical cavity design. Finally,the corresponding working circuit is designed according to the
working principle of infrared gas sensor. Experimental results indicate that the detection accuracy of the sensor is bet-
ter than 0. 5% F. S. at room temperature and better than 0. 8% F. S. at 120 °C. The detection of trace methane gas in
the saturated aqueous solution of methane can be realized at room temperature ,which can meet the needs of methane
gas measurement while drilling . This sensor has a wide application prospect in the field of oil drilling.
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Fig. 1 Infrared absorption spectrum of methane
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Fig. 3 Ray trace simulation diagram
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Fig. 4 Light intensity simulation distribution
of the signal receiving surface
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Fig. 5 Light intensity simulation distribution
of the reference receiving surface
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Fig. 6 Infrared gas sensor schematic diagram
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Tab. 1 Sensor test data at room temperature

GBI ri—  HRADITHL

WA (vol% ) | HIEARTE (vol% ) wZE(F.8. %)
0 0. 06 0. 06
1 0.96 0.04
3 2.95 0.05
5 4.97 0.03
7 6.97 0.03
10 9.94 0.06

30 29.96 0.04
50 49.90 0.10
70 69. 50 0.50
100 99. 60 0.40

4.2 120 C M g8 M5
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Tab. 2 Sensor test data at 120 °C

W (vol% ) | ISR (vol% ) | IREIRZE(F.S. %)
0 0.08 0.08
1 0.94 0.06
3 2.96 0.04
5 4.94 0.06
7 7.06 0.06
10 9.90 0.10

30 29. 88 0.12
50 49.41 0.59
70 69. 24 0.76
100 99.41 0.59
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Fig. 7 Curve of methane emission in saturated aqueous methane
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