BRREAXRER S REEE

Radiation Transmission Pipe Thickness Measurement System

B LEWI AT AKX W #&RE Yasuhiko HIGASHI

Fuji Electric Systems can be measured from the outer insulation of the transmission
Characteristics and radiation detection equipment had been developed that can measure
Pipe wall thinning in plant and running, the recruitment of another three-beam
calculation method by pipe thickness measurement system was developed to measure
the thickness of the pipe side. This equipment has been possible to measure the
thickness of the circumferential profile of the pipe attachment by adopting automatic

rotation
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operation display
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Fig.1. Pipe thickness measurement system
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Rotate the rail

Fig.2. Radiation source holder mounting bracket
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Fig.6 drive control unit
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Fig.7 operation display
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principle expression

N=N,K-e "1

fluid  heat insulation ,

gamma-ray  pipe cover board

radiation
source ) detector
N : rate of radiation
penetrated the pipe
N, : rate of radiation

penetrated the air

K : attenuation factor
of heat insulation,
cover board, fluid,
etc

radiation rate

\ . M : attenuation coefficiert
using to correcting of bive
calculate. > from pee
\{ /1 setting 1 : pipe wall thickness
value (sum of both walls)
Fig.8 Basic principle

cover board

heat insulation

3 Radiation
source

A=t1+t2 t1=(A4+C—B).”2
B=t2+t3 t2=(A+B—C).”2
C=t3+t1 t3=(B+C—A) 2

Fig.9 3-beam calculation method
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Table.l1 Specifications
item Specification
Pipe material | corbon steel, low-alloy steel, stainless
type Straight, reducer
outside | empty diameter : 80~500A,
diameter, | pipe thickness : 30mm and
wall under
thickness | filled diameter : 80~300A,
with thickness 20mm and
water under
heat material | calcium silicate
insulation | outside 710mm and under
diameter
cover board steel , aluminum
repeatability 12.0% of nominal wall thickness

+0.5% of wall thickness of standard
pipe for calibration, or ,=0.1mm.
(whichever is greater)

comparison accuracy

radiation source BTcs, OCo

diameter 200A and under, thickness
10mm and under : 300s and under

measurement time of
a point

diameter 500A and under, thickness
30mm and under : 600s and under

(empty pipe)

working temperature, | 0~40°C, 80%RH and under

humidity

mass about 6kg
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Fig.9. measurement example
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Fig.10. piping diagnostic system
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Table.2 Specifications
item Specification
Pipe material | corbon steel, low-alloy steel, stainless
type straight, elbow, reducer
outside diameter : 25~300A,
diameter, thickness : 30mm and under
wall
thickness
heat material | calcium silicate
insulation | outside 500mm and under
diameter

cover board

steel , aluminum

repeatability

+2.0% of nominal wall thickness

comparison accuracy

+0.5% of wall thickness of standard

pipe for calibration, or ,=0.1mm.
(whichever is greater)

radiation source

137CS 60CO
N

working temperature,
humidity

0~40°C. 80%RH and under

mass

about 2kg
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