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Evaluation Technology for Reliability of Equipments
—Diagnosis Technology for Overhead and Buried Piping—
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Abstract:

A large amount of gas and water is used in iron- and steelworks. Therefore, it is very important to prevent the leakage from
those pipings beforehand, not only to save resources and but also to fulfill social responsibility. JFE Steel Group has developed
new inspection devices for overhead and buried piping which are installed at difficult-to-inspect location with excellent
measurement accuracy and efficiency. They have been used effectively in various sites including iron- and steelworks at JFE
Steel.
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Table 1 Specification of Scan-WALKER

(1) Specification of sensor

Principle of measurement | Electromagnetic induction method

Detecting corrosion in the pipe by the mea-
surement from the outside and painting and
rust

The main function Presuming the thickness of the corrosion
part automatically

Displaying the color map of the inspection
result

Thickness of piping: under 19 mm
Specification Diameter of corrosion: over 5 mm

Error margin for thickness: £20%

Photo 1 An example of local corrosion on the inner surface of (2) Specification of running device

a pipe Drive the eight magnetic wheels
Mechanism
Run on 3D curved surface

Radius of curved surface on which device
can run: over 250 mm

Running speed: 1.5 m/m

Specification Carrying ability: maximum 100 N
Operation: Remote control with cable
(20 m)
Magnetizing quipment
/—/:‘F— Exciting current
Encoder 14 ;

AL

Photo 2 View of “Scan-WALKER”

Flow of flux of magnetic

Sensing device ! )
induction

Defect

Fig.1 Composition of sensor of “Scan-WALKER”
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Fig.2 Result of inspecting test piece with “Scan-WALKER”
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Fig.3 Result of evaluating inspection accuracy of sensor of
“Scan-WALKER”
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Fig.4 Details of running machine of “Scan-WALKER”
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Fig.6 Schematic of electric potential method
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Fig.5 Schematic of magnetic field method
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Fig.7 Coating defect detection by magneticfield method
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Fig.8 Example of detection signal
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Coating fault
Photo 3  Coating fault detected by “PICO FINDER II”
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Fig.9 Water leakage detection by cross-correlation method
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Fig.10 Influence of water pressure on leakage sound
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Fig.12 Schematic of noise cancellation system
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