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Pipe wall thickness in power plant have been measured during the periodic inspection to evaluate soundness 
and safety by Ultrasonic Testing (UT). But it takes a long time and man power to complete measurement and 
evaluation. In this study, “Flex Dry UTM” is developed as a new kind of UT system for making it possible to 
monitor pipe wall thickness continuously. It is attached directly to pipe under the lagging material without using 
coupling medium. The maximum temperature it can be applied is developed to be 473K so that on-line 
monitoring can be performed during plant operation. Furthermore, UTM remote measuring equipment is 
developed to make it possible to monitor continuously by wireless communication.           
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Fig.1 (a) Appearance of FDUTM probe, (b) Probe fitted on  

pipe surface.  

 

 

Fig.2 Appearance of UTM online monitor  
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Table.2 FDUTM UM

2017 2018
1

FDUTM  -0.04 ~ 
+0.05mm UM  -0.1 ~ 0.0 100 m

A~D
FDUTM

FDUTM 1
17.5Sv

17.5Sv
FDUTM

 
 

Table 1 Specifications of verification test 

 
 

Location Fukushima Daiichi Nuclear power plant  

Type of piping Cooling water circulation piping for spent 

fuel pool  

Size 150A, sch40 

Measuring points 4 Points on elbow of piping in downstream  

Probe type FDUTM, UM 

Temperature Ambient temperature (Max. 413K) 

Period One year 2017. 3 2018. 3  



 
Fig.3 Measuring points 

 
 

 
Fig.4 FDUTM attached on the test location 

 

 

Table 2 Results of verification test 

1 Single transducer type for measuring 
2 Dual transducer type for measuring  
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Fig.5 Wave form from High Temperature FDUTM probe at   

473K measurement.  

 

FDUTM UTMOM
JIS G 0801 2008 

RB-E Fig.6 JIS Z 2355 
2016 RB-T Fig.7

2 Probe No.1, Probe No.2
Fig.8

0.1mm
RB-T 1.0mm JIS[4]

 

 

 

Measured Thickness mm] 

FDUTM 1 UM 2 

 

Date 2017.3 

 

2018.3 

Variance 

 -  2017.3 

 

2018.3 

Variance 

 -  

A 6.72 6.68 0.04 6.9 6.8 -0.10 

B 7.10 7.05 0.05 7.5 7.4 -0.10 

C 7.05 7.09 + 0.04 7.2 7.2 0 

D 6.34 6.33 0.01 6.6 6.6 0 



 

 
Fig.6 Calibration test specimen RB-E (JIS G 0801 2008 

) 

 

 

 
Fig.7 Calibration test specimen RB-T (JIS Z 2355 2016) 

 

 

Table.3 Results of thickness measurement of calibration 

test pieces by High Temperature FDUTM /UTMOM at room 

temperature. 

 

 

 

 

 

 

 

 
Fig.8 Result of thickness measurements of calibration test 

pieces by High Temperature FDUTM/UTMOM at room 

temperature. 
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 Measured thickness 

B  [mm] 

Variance 

A B  [mm] 

Nominal 

Thicknesses 

 A mm  

Probe 

No.1  

Probe 

No.2 

Probe 

No.1  

Probe 

No.2 

1.00  0.99 1.10 -0.01 +0.10 

1.50  1.47 1.57 -0.03 +0.07 

2.00  2.01 2.08 +0.01 +0.08 

3.00  3.01 3.05 +0.01 +0.05 

4.00  3.99 4.04 -0.01 +0.04 

5.00  5.00 5.00 0 0 

6.00  6.01 6.03 +0.01 +0.03 

7.00  7.00 7.05 0 +0.05 

8.00  8.01 8.04 +0.01 +0.04 

9.00  8.98 9.02 -0.02 +0.02 

10.00  9.95 10.01 -0.05 +0.01 
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