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Analysis of Measurement Uncertainty for Dent Depth
of Nuclear Equipment

Chen Hang, Qiu Zhensheng

China Nuclear Power Design Engineering Co. Ltd., Shenzhen, Guangdong, 518000, China

Abstract: The measurement methods for dent depth on nuclear mechanical component were
discussed during the installation and service of pressurized water reactors. The origins for the
measurement errors in the welding inspection by calipers and moulding film were analyzed. Based
on the measurement data from dents on the steam generator plate, the evaluation methods for the
measurement uncertainty of the above two techniques were provided, and the uncertainty
component was analyzed. The combined standard uncertainty was calculated. The calculated result
indicated that the uncertainty of two methods come from the random uncertainty component of
repeated measurement and system uncertainty component of system correction imperfection.
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1 2
oL, oL, =0.316=0.038mm
oi L U t =0.038 mm U~0.019 mm
20 Ly k k=2
20 3.2
6 321
2 3
2 3
Table2  Measured Dent Depth Value by calipers Table 3 Measured Dent Depth Value by Moulding Film
" 1) 2 |3 )]4)]5]6 " | 2 3 4 5 6
n Xj/mm | 035| 0.30 |0.25]0.35/0.35] 0.30 X/mm | 0308 | 0314 | 0318 | 0318 | 0302 | 0314
3.1.2 3.2.2
1 1
JJF1059.1-2012 2 3 3
n=9 U,=0.0026
2 3 5
S(X,)=R/C 2 23
U, =S(X,)/CVn 3 Enpe==
Xy S(Xx) 0.0054 mm
L 6 2.53 g k=13
n= .
0y=0.0161 mm 8 U, =0.0031 mm
2 U, = Evee 8
0.05 mm k
0.025 mm 9
4 Us; U5=0.0009 mm
Uy=alk 4 U_O.S%L 9
=
u k
3.2.3
0.025mm k J6 0
02=0.102 mm U:=0.0061 mm
3.1.3 U, =\JUl+U+U? 10
5
3.24 6 n=6
U.=0.019 mm 3 ~0312
=V. mm
U, =yU; +U; S 3.25
3.1.4 k=2 U()
(=13 x, 6 U(n)=20, 1
n . 3.2.6 SG t =
t —
5 0.3120.012mm U(t)=0.012 mm
2 =0.316 mm
u, =0.0061 mm k k=2
3.15 k=2
3.3
U@ )
U(t)=2U, 7
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