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Intelligent depth calibration and positioning technology for unmanned CNC perforating ma-

chine

TANG Ke, WEN Dezhi, CAI Shan, LI Longxin, HU Shengjie, GE Guanghui
Oil Testing Technology Service Branch , PetiroChina Daging Oilfield Co. ,Lid. , Daging ,Heilongjiang 163412, China

Abstract: Aiming at the industry pain points of high technical threshold, difficult error control and cumbersome labor in manual logging
and depth calibration of traditional numerical control perforation tools, the intelligent depth calibration and positioning technology for
numerical control perforation tools is researched and developed to improve the digitalization and intelligentization level of perforation
construction. Three core technical systems, namely “voice command + intelligent curve comparison + human-machine cooperative
control of construction nodes” , are constructed. A voice command system for numerical control perforation tools is developed to realize
voice scheduling of winch operation; intelligent curve recognition is achieved by integrating CCL ( Casing Collar Locator) multi-
coupling filtering and DTW ( Dynamic Time Warping) algorithm; a human-machine cooperative control mechanism based on sequential
verification of radio frequency commands is established to ensure construction safety, thus forming the intelligent depth calibration and
positioning technology for numerical control perforation tools. Field tests on 59 wells show that the casing collar recognition accuracy of
this technology is =98%, the average depth calibration efficiency per well is increased by 25.4% , and the labor cost is reduced by
about 16. 6%. During the tests, the system automatically completes parameter adjustment, depth marking and calculation of pipe string
adjustment values, and all manual review results conform to industry standards. This technology realizes the full-process intelligent
operation of depth calibration and positioning for numerical control perforation tools, solves the problems of low efficiency and difficult
error control in traditional construction, and provides key technical support for the intelligent development of perforation technology.

Keywords : perforation; depth calibration technology ; numerical control perforation tool; voice command system; intelligence ; human-

machine cooperative control ; marker bed identification
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Fig.1 System architecture diagram
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Fig.2 Control flow chart of wireline conveyed
perforating measurement process
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