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Simulation of Remote Field Scanner for Defect Evaluation of Water Wall
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Abstract

Water wall tube is one of the major factors consisting of a fluidized bed boiler and it plays very important role for the generation of electricity
within the boiler. But these water wall tubes within the fluidized bed boiler are subject to the ware and corrosion caused by the high
temperature gas and the flowing medium. If water leak is occurred, the secondary damage by the water leak will occur. As a result of that, the
power generation efficiency decreases noticeably. Therefore, the maintenance of the water wall tube is very important. In this study, we
designed a exciter sensor based on simulation and composed a remote field eddy current system for the defect evaluation of the outer water
wall tube. Starting from the shape design of exciter, we conducted simulations for various design factors such as the water wall tube size,
material, frequency, lift-off and so on. Based on the results, we designed the optimum exciter sensor for the water wall tube test within the
fluidized bed boiler.
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Fig. 1. Overall configuration for exciter design.

Membrane

Water wall tube

Fig. 2. Geometry of water wall tube.

TABLE 1
Specific Dimension of Water-Wall Tube

Parameter Value
Length of Pipe 380 mm
Diameter of Pipe 57.2 mm
Thickness of Pipe 6.1 mm
Thickness of Membrane 6.1 mm
Length of Membrane [One side] 19 mm
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Fig.3. Geometry of exciter sensor.

TABLE 2
Specific Dimension of Water-Wall Tube
Parameter Value
Length of Exciter 40.5 mm
Width of Exciter 4.5 mm
Exciter .D 31.6 mm
Exciter 0.D 46 mm
Layer 5 mm
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Fig. 4. Coil receiver sensor.
TABLE 3
Specification of Coil Receiver Sensor
Parameter Value
Inner Diameter (1.D) 2 mm
Outer Diameter (0.D) 8 mm
Length 6 mm
Turns 19,200 3]
Resistance 11.9kQ
TABLE 4
Value for Calculating Frequency
Parameter Value
Standard depth of penetration 4.44x103 m
Magnetic Permeability 50x4xmx107 H/m
Electrical Conductivity 6.67x106S/m
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Fig.5. Concept map of remote field test range.
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Fig. 6. Different shape of exciter sensor.

T T T T

T T
—Radial Type

T T
TDitect! Remote Field ' = -AxialTyps
] I Zone N PO Semicircular Type
© Zgne | :
o
=10
e I
= fwooaeT T e LT
L et T P
c o [e £ T T
L R T T T
o [iy,=T T T =L ey
=
pm -
i e
2 ' ==
g Tre Iﬂﬁltlor‘l :
= .
= Zone '
o EL R : ‘ . , : . . ‘
0 10 20 30 40 50 60 70 a0 90 100

Distance from exciter sensarfmm]

Fig. 7. Comparison according to exciter sensor type.

TABLE 5
Value for Calculating Frequency
Parameter #1 Axial #2 Radial #3 Semi-circular
Inner Diameter (I.D) 5 mm 5 mm 31.6 mm
Outer Diameter (0.D) 19.4 mm 41 mm 46 mm
Length 67.5 mm 27 mm 40.5 mm
Width - - 4.5 mm
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TABLE 6
Case of Exciter Sensor Aaccording to Turns & Layer
#1 #2 #3 #4 #5
Turns 225 3] 330 3 455 3] 600 3] 675 3]
Layer 5% 63 7% 83 9%
Length 40.5mm 495mm 585mm 675mm 67.5mm
Current 2A
Resistance 2250 3.380Q 476 Q 6.410Q 7.37Q
Voltage 450V 6.76 V 9.52V 12.82V 14.74V
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