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Table 3 VOCs leakage mass fraction detection result at sealing points of oil and gas recovery system in gas stations
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Effect analysis of FID field detection method for VOCs leakage in oil and gas
recovery system of gas station

FENG Yugqin, LIU Yang, LIU Changtong, LIU Zehua, WANG Pei, ZHANG Jinlong"

School of Physics and Electronics, Henan University, Kaifeng 475004, China
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Abstract The mass fraction of VOCs leakage at the sealing point of the oil and gas recovery system is an
important index to judge whether the gas station has excessive emissions. In order to enhance the timeliness,
representativeness and accuracy of detecting the VOCs leakage at gas station, FID field detection method was
used to test the oil and gas recovery system of a gas station in Zhengzhou, an all-round comparative analysis was
made on the timeliness, accuracy of laboratory gas chromatography and field detection methods. Then the
proposals for the closed area detection and quality assurance and control effect were provided. And the easy
leakage points were analyzed according to the actually measured data. The results showed that using FID field
detection method to detect the sealing point of oil and gas recovery system could reduce the detection cost by
90% and improve the efficiency by 15 times. Before the field detection, the instrument calibration, the response
time measurement and the precision verification were completed, the maximum mass fraction deviation could
maintain below 5%, which further proved the measurement accuracy of FID field detection method. The
determination of leakage point of oil and gas recovery system and the optimization of field detection process and
steps could effectively improve the representativeness of detection data. The periodic calibration of testing
equipment could ensure that the relative error for FID indication was within + 10% and the response time was no
more than 30 s, which could provide guarantee for testing quality control. Combined with the actual detection
work, adopting the automatic measurement technology of liquid level instrument, strengthening the equipment
maintenance and setting the gas-liquid ratio of refueling gun to 1.05~1.15 could ensure the the intact leakage
point. In summary, on the basis of ensuring the accuracy and stability of FID, using the FID field detection
method to detect the VOCs leakage mass fraction of oil and gas recovery system had the advantages of strong
timeliness, high accuracy and strong data representation. This research can provide a reference for gas stations
using FID to detect mass fraction of VOCs leakage in oil and gas recovery system.

Keywords gas station; oil and gas recovery system; FID; mass fraction of oil and gas leakage; field
detection
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