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APPLICATION OF REMOTE-FIELD EDDY CURRENT (RFEC) TESTING TO INSPECTION OF UNPIGGABLE PIPELINES

Phase 3—Development of RFEC System and Integration with Explorer II Robot
Many pipelines contain internal restrictions that do not allow the passage of inspection pigs that use con​ventional inspection technology. In the current phase of this project (Phase 3), a remote-field eddy current (RFEC) system is being developed to accommodate internal restrictions. This system will be fabricated and integrated with the Explorer II robot under development by Carnegie Mellon University. The integrated system will be tested on a live operating pipeline.

The Explorer II robot consists of a series of 11 modules that are linked together to form a self-propelled device that can travel untethered through a pipe. The robot is designed for pipe that ranges in diameter from 6 to 8 inches. In order to accommodate sharp bends in the pipe, however, the robot must have the capability to collapse to 4 inches in diameter. RFEC inspection capability is being added to Explorer II by developing two modules, one containing an excitation coil and the other an array of 48 sensors on spring-loaded, retractable arms. The arms expand to the required pipe diameter for inspection and retract to 4 inches to negotiate bends or obstacles in the pipe.

During the current reporting period, all mechanical and electronic components of the RFEC detector and exciter modules were assembled, along with a fixture that allows them to be tested in 6- and 8-inch diameter pipe samples. The modules were tested in 8-inch diameter pipe samples at SwRI, and the smallest target flaw (20% wall thickness by 0.75 inch diameter) was successfully detected with a good signal-to-noise ratio. 

Two trips were made to Carnegie Mellon to integrate and test the RFEC modules with the Explorer II robot.  The system successfully negotiated several launch and unlaunch procedures, as well as elbows and Tees in 8-inch diameter pipe.  The launch and unlaunch was of particular significance because of concern that the detectors would be damaged when passing through the launch hole in the pipe where very sharp edges remain after cutting the hole.  Only superficial marks on the protective tape that covers the detector shoes was evident.  The modules were also tested by taking RFEC data on 0.75 inch diameter simulated corrosion defects with 20% and 50% wall loss in 6-inch diameter pipe.  Data were taken with the RFEC modules and Explorer fully operational, with the data transmitted to the external control computer via wireless link.  The 20% flaw, which is the smallest target size for the project requirements, was successfully detected.  Modifications were made to various mechanical components, electronic circuitry, and software to address problems encountered during the testing.
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