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Technical Status
Mechanical Design and Magnetic Design:

The mechanical and magnetic designs of the tool remain unchanged since the last quarterly report.
Software and Algorithm Development:

The purpose of the scaling function is to scale down the high field level signal so that subtracting it from the low field level signal will eliminate the defect geometry induced component of the low field signal. 

Work on the scaling function algorithm has continued, however finite element modeling data is required from Battelle before it can proceed further. The scaling function requires the peak amplitude of a feature, measured above the baseline, at both field levels, along with the high and low magnetization levels themselves and a set of parameters. A scaling function parameter set based on finite element calculations is necessary.  Peak amplitudes from the finite element calculations, along with Excel graphs of the parameters based on the finite element calculations, have been requested from Battelle to create the parameter set. Once the parameter set is known the scaling function can be directly implemented into a data preparation program. A program is being developed to calculate the scaling parameters using the finite element results expected from Battelle as the input.  

Rosen software and algorithms are being modified and developed for use with dual field data. Algorithms are being developed for mechanical damage feature detection, feature boxing, feature matching between low and high field levels, and feature subtraction along with the above mentioned scaling. 

The feature detection algorithm searches for signals characteristic of mechanical damage based on an amplitude threshold, and records the feature characteristics maximum and median amplitudes along with the distance and degree of the signal. The two sets of signal characteristics, for both the low and high field levels, are then stored in database files. The features are boxed, or assigned borders, and an algorithm is then used to correlate the mechanical damage features found in the low field data base to those in the high field data base, based on maximum signal amplitude. 

The high field signal is then scaled down and subtracted from the low field signal, eliminating the geometry component; the dual field subtraction will not be carried out on all the data, but only on areas bounding a set of correlated high and low field signals. The dual field subtraction will be performed at Rosen facilities, once the data has been transferred from the PIG. 

Data from pull tests is required for testing software and algorithms, which may be modified based on the pull test results.  

Manufacturing and Assembly Status:
The low field section of the tool has been manufactured and assembled (see Figure 1), and the tool will be complete and available for the pull test by the last week of August. 
Pull Tests:
Pull tests will be performed on two pipe sections. One pipe section was previously removed from the Enbridge line the dual field inspection is to be carried out on and the other is a longitudinally welded section of pipe, with 8 mm thick walls in which Battelle shall install a set of dents. 

The section of pipe provided by Enbridge has a single dent with a crack in it, which was formed in the field. The dents geometry has been characterized, and a report has been provided on it. The section of pipe taken from the Enbridge line is useful as a decoupled signal from a dent formed in the field can be obtained from it, which can be used as an indicator of a re-rounded field dent that is high priority due to the crack in it. Additionally it will be possible to determine the magnetic properties of the pipeline steel from the Enbridge section. While there is no guarantee that the magnetic properties of other sections of the Enbridge pipeline will be the same as in the section provided, it will nevertheless add certainty that the desired magnetization will be achieved. The section from Enbridge is currently in the process of being delivered to Rosen’s facilities in Germany. 

The other section of pipe was purchased for this project in two sections of 5 m and one section of 3 m. The two five meter sections will lengthen the pull test section thereby allowing pull tests to be performed at higher speeds that may be encountered during the inspection of the Enbridge line and especially during the proposed second inspection of a gas line. Three different indenters will be used to install a proposed ten dents of varying depths in the three meter long pipe section. The section will be shipped from the Rosen facilities in Germany to the Battelle facilities in Columbus Ohio and back after the dents have been installed.  The dent layout is forthcoming. The pipe in which the dents will be installed by Battelle was chosen based on the fact that it is longitudinally welded, as is the Enbridge pipeline, and the wall thickness is 8 mm which is approximately the same as the wall thickness for a 58,000 ft section of the Enbridge pipeline. Battelle has previously run a prototype dual field tool which produced decoupled signals from the dents identical or similar to the ones that will be installed by Battelle for the current pull test. This will allow comparison between the signals obtained during the current pull test and signals previously obtained in order to validate tool performance.

Pull test data is also needed in order to evaluate the algorithms created for use with dual field data. A pull test schedule is forthcoming. 

Schedule

The schedule has been further delayed by a month due to internal budget and scheduling problems involving the installation of dents in a pipe section for a pull test. With the current schedule the tool will be ready to ship at the end of September after pull tests have been carried out. Enbridge has indicated that the tool is in their planning schedule for sometime between mid November and mid December.  

Plans for Future Activity

The current project schedule for the next (fifth) quarter is:

· August – Pipe section arrives at Battelle facility to install dent defects; pipe section shipped to Rosen facilities in Germany

· September – Pipe section arrives in Germany; pull tests conducted

· September/October – Tool ready to ship
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