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Capacitive imaging system with arrayed probe for the non-destructive
evaluation (NDE) of glass fibre reinforced polymer (GFRP)

Wang Anquan' Li Yingying® Li Chen® Yuan Xin'an® Li Wei® Chen Guoming® Yin Xiaokang®
(1. Technology Inspection Center, Sinopec Group Shengli Oilfield Branch,Dongying 257000, China; 2. Centre for Offshore
Engineering and Safety Technology, China University of Petroleum (East China),Qingdao 266580, China)

Abstract: At present, glass fibre reinforced polymer (GFRP) materials are widely used in oil and gas gathering and
transportation, crude oil storage, and sewage treatment due to their superior material characteristics. Due to production
complexity, difficulties in quality control and harsh environment, GFRP structures often contain defects (i. e. delamination,
water intrusion and crack). Such defects in GFRP storage tanks and GFRP pipelines in oil fields may severely threaten
the safety of oil and gas production. In this work, a capacitive imaging (CI) system with an arrayed sensor was
designed to achieve efficient non-destructive evaluation (NDE) of GFRP structures used the oilfields with high
accuracy. The proposed system, which includes a software based lock-in amplifier and a channel correction module,
were tested using specimens with artificially prefabricated defects. The test results show that the system is compatible
with arrayed capacitive probe and is promising in the efficient and high-accuracy NDE of GFRP structures.

Keywords: GFRP;non-destructive evaluation (NDE) ; capacitive imaging;defect detection
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