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Spectral Analysis of ECT Signals to Determine Conductive Two-Layered Stack’s Thicknesses

BT ERERERTEYS— R N

The swept-frequency eddy current measurements of layered structures analyzed in terms

of reflection coefficients showed that the relativity of the two layers’ conductivity affects the

signal significantly. The impedance signals have the similar spectral properties as the reflection

coefficients. By taking derivative with respective to log scaled frequency, we are able to find

characteristics features to determine the upper and lower layers’ thicknesses respectively, even

without knowing exactly the conductivities of each layer.
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Swept-frequency eddy current testing, multi-layered structure, thickness,
impedance signal, spectral analysis
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Calculation of confidence bounds for POD analysis

wiE - EmERERTEYy— IUA Bk

Probability of detection (POD) analysis is a statistical tool to quantify the defect detection
performance of nondestructive evaluation (NDE) methods. This paper exposits a method to

calculate confidence bounds of a POD curve and explains the characteristics of these confidence

bounds.
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Passivation behavior of stainless steel weld in NaCl solution
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Passivation behavior of stainless steel weld was investigated by polarization curves measurement.
The type 304 and 304L stainless steels were used for sample materials. Preparation of weld
specimens was performed by Tungsten-Inert-Gas welding methods without filler metal. Accordion
to the result of polarization curve measurement, the current density increase obsereved on type 304
stainless steel weld specimens. However, the base materials specimens was kept passive state. The

results were similar also in type 304L stainless steels. Therefore, the stainless steel weld exhibits a

passivation behavior different from that of the base materials.
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Quantitative study on radiographic examination requirement to Cross-shaped butt weldment

in Kagikaisyaku

wreres (LHE B

The Kagikaisyaku requires radiographic examination at Cross-shaped butt weldment. This

requirement was stipulated in the technical standard for boilers for power generation in 1958, and

it has reached the present after some changes. This regulation uses ASME BPV Code Section VIII

Division 1 as a reference, but since the technical basis is old and no specific one can be found, the

basis will be study quantitatively.

Kevwnrds radiographic examination, Cross-shaped butt weldment, Kagikaisyaku
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The calculation example of the minimum required wall thickness by the simplefied wall thinning

evaluation method of pressure vessels & pipings in fossil power plants

meEses  NIE Gk

The evaluation method for pressure vessel wall thinning management of operating fossil power
plants in Japan is overly conservative.

Reasonable evaluation is possible by using "API 579-1/ASME FFS-1 Fittness-For-Service" which
is generally used in the US. By using API 579-1/ASME FFS-1, it is possible to extend the operation
continuation period without repairing or replacing work. In this document, we will introduce the
methods for evaluating metal thinning both in Japan and US, and calculate the minimum required
wall thickness using a specific example of the phenomenon of total metal thinning to compare the
results of both evaluations.

API 579-1/ASME FFS-1, presure vessel wall thinning management,

Keywords

general metal loss, minimum required wall thickness,fossil power plant
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O ER/IMEZM R L 723l Ak (&S RSFIY7R 11 11
M AR, L AUL 1 R 12 12
BRI & LT, IR IME 2 A TH 5 3 lj 12
f 15 13

QPR 2 A U 723l 5 1% (L)L 2 3Fiff)
WEFHEZ DB D % AW TIT S il
@IS TIRITIC K BRI 1% (L)L 3 GHl)
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4.1 KRILFEIR (JIS B 8201) ICKDHEHE
(HEERELTHI5H)

PDo
t= 20, n+2kP +al

_ 3.85 X (484 + 16 X 2) P
T 2X 96196 X 1+ 2 X 04 X 3.85

= 12.16 mm

R /NREZ S L TR,

4.2 KEEERIR (JIS B 8201) ICKBHESE
(RRERELTZI58)

PDi

“ %o .n—op( —x) T

t

B 3.85 X 484 Lo
72X 96196 X 1 —2X 385X (1—04)

= 11.92mm

AN INAE 2 i B L TR,

4.3 ASME FFS ICKBPIEETE (LXJL1)
ASME FFS 2007 &R, Part4d D& 44 ZffH L T,
WENERSNDEEDO L)L 1 3z LT 5.

N
tam=ﬁ > trdi = 120667
t=1

.

S=N > (rdi—1t)? = 129333
t=1

_ 1 S 05 _

CoV = (g=7) = 008

BRI (COV) X, 8 (%)

STEP — 2 “FHREOHEH

COV =28 (%) <10 (%) £b, WEIMIZH
J2PHNE (tam), ROFEREAR (LOSS) 13,
TREDED,

tam = 12.0667mm
LOSS = thom — tam = 16 — 12.0667

= 3.9333mm
STEP-1 ZA#fF¥ (COV) DHEH
Al AR FHREEEDER (FHARELDER) ’
trd, i (mm) trd, i — tam (trd, i — tam)
1 13 09333 08711
2 12 — 0.0667 0.0044
3 11 — 1.0667 1.1378
4 13 09333 08711
5 10 — 20667 42711
6 12 — 00667 0.0044
7 11 — 10667 1.1378
8 12 — 0.0667 0.0044
9 13 09333 08711
10 13 09333 08711
11 11 — 1.0667 1.1378
12 12 — 00667 0.0044
13 12 — 00667 0.0044
14 13 0.9333 08711
15 13 09333 08711
;3 ;N
tam = - > trdi = 120667 S=x > (rdi—t? = 129333
t=1 t=1
05
COVZt;m (N§1) = 008
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STEP — 3 W ER/NAEDOHH LWL EHfE Y 4 70 7 & e LTz,
SR T2 i E L s AT IR O R
R&ETDE, DERKHEZ FLOL SR, 4.4 ASME FFS [CKBRAEFE (LAXJL2)
ASME FFS 2007 4EhR, Part4d D& 44 2 ffH L T,
tmin® = (oaffawg NIEDEM S NDEED L AL 2 3: i % £ 5.

Z Z T, RSFa I3 BEMERKTHD, —W
| 385(242 + 2 + 3.9333) i \
= 796.196(1.0) — 0.6(3.85) T, 0.9TH5.

= 10.1670mm : MR FBERNARIE (tam — al = 10.0667mm) = (RSFa X tmin

= (0.9 (10.1670) = 9.1503mm) = [EL W

) PR

tmin" = @ o+ 04P) 9.1503mm : HE /N EfE
_3.85(242 + 2 + 3.9333) . _ A ¢ B S
= 2(96.196)(1.0) + 0.4(3.85) L FEWE (tam) 1T SRR R

71 MAWP I3, M7 9147 T7ICHNT, &RalE
o . C s L _

tmin = max (tmin", tmin") f = (tam — al) _ 10.0667 — 111852 mm
— max (10.1670, 4.9221) RSFa 0.9
= 10.1670mm : &35/ NA R _ og.nt

MAWP = T ¥ LOSS + 0.6t
ASME FFS 2007 4k, Part4 0)% 44 z»:»ﬁﬁ% LT, = 4,225 MPa

L)L 1 EF 2o
el 2R 4.225Mpa (MAWP) = 3.85Mpa (F%&HEH))

=1ELWN
(tam — al = 10.0667mm

= (tmin = 10.1670mm) =1FL <72\ o
BNGHHIREY SATUT7&2F v 79 5,
—%, FHRWE (tam) RO HRKFRERLE
JITMAWPIZ, SBEV 47U TICBNT, REHE
hEtang,

(tmin — al = 8.1670mm) = max (0.5tmin

= 5.0835, tlim)

tlim = max (0.2tnom = (0.2) (16)

= 3.200, 2.500) = 3.200mm

8.1670mm = (max [5.0835, 3.200] = 5.0835mm)

t =tam — al = 10.0667mm

MAWP = g, t =IELW
R +al +LOSS + 0.6t BANGHEIAIE Y 9470 7 &R L T 5,
_ (96.196)(1)(10.0667) NEBATITHT D LRI 237 51 71 7 %l
(242 + 2 + 3.9333) + (0.6)X(10.0667) ELTWD,
= 3.813 MPa
3813Mpa (MAWP) = 3.85Mpa (R%FHES) HbHYIS
=S>IELL<EWNn

ABXD, LERNAEMEOGREEREZELEDD
&, REI1DEDITR%,
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®R51 BIABEFRCLDVERAEE

Bafipspr LER/NNEE BT
<ﬁ§§§> 12.16 mm T
(ﬁzgié) 11.92 mm <
(Alf'\//l\E)E:S) 10.17 mm R
sers | o

TERIRFIC T D K FEERAM DR, BEFD
SIS ST 9 2 I N REA 75 & LT, ASME
FFS ZHW5A Z &ITkD, HEE/NAJEDfE 2 (K5
THIENTES,

LED XSz, kETHWSNTWD, ASME
FFS Ol iz WD Z Lk, Einkp i
EHETSHEMMAEERD, ST AAND
I DIRT B T EMAREICIR D B A BN 5,

SE Xk

1) HAMWZS FBEARMEEL BEERAEEIC
B9 2 HIkK (JSME S CA-1-2016)

2) HAMMES B KR EE K3 mHEd
ERAEEENEE (JSME S TB-1-2016)

3) HARERMME BEAMEAR T 5 —0ME (JIS B
8201-2013)

4) Fitness-For-Service, API 579-1/ASME FFS-1,
June 5, 2007

5) Fitness-For-Service, API 579-1/ASME FFS-1,
June, 2016

6) Fitness-For-Service Example Problem
Manual, API 579-2/ASME FFS-2, August 11,
2009

) NERRK, R, HIRFERE, R O
i ERE RN S — BT E R A O &
AR (Bl 55 44 85 4 5)
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BTELE - RSEEERE

BRI BLIEREEDERANFEERERE

(&%) (SR HEREH

New guideline on the pre-service inspection of weldment for the nuclear fuel reprocessing

facility under new regulation

ez BRI B2

With the revision of “Act on the Regulation of Nuclear Source Material, Nuclear Fuel

Material and Reactors” in April 2020, the inspection regulation on weldment for the nuclear fuel

reprocessing facility has shifted to new one. In this report, the author will introduce a guideline

created by the private sector's voluntary activities for the purpose of utilizing it under new

inspection regulation.

Kevwords Nuclear Fuel Reprocessing Facility, Guideline

IELoIc

2020 (3F12) 4 4 A OFEFHHERHITE DO IE
IR, RRB L i DR 2 IR D A3 FE
BV ERER S TEET DH 2 RHEABITL
7zo IHIT, TH29 HICHE SN/ 18 EIFETH
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EMIIBIT5HUEOFEEOLEEIIDNTHEES
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=P AT, HEAER) 283ZRENTDO
TS, B O O MR T, Fislslo
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2O DONLETTR S ERBE SN,
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plEng) ZREd 2L EbiT, TONEZRHIE
ELTEDXED, AWTIE, HEREHORE
B & BARRNEDO N DN EHNT 5,

REBELEAI VBT b

(1) REHEIE

Bt R EROMRER 110R T, Kk
BR3FHanE 2 REE L, BRI HLE R E
WETHEEE, EHETICEGRT S ELEEEE K
VEHEHORESICHGET 2 5B L+ T HF— N —
L. BEROERBFICKL TR AT F—N—
N5 DR BRI KD 7.
BREFEEVREEERT HITNZ0, BENAR
FEREIE TGO & N BSOS TR LB A 3 D 84
M HEIC BT 2 B (AT, FABHAIE WD)
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(2) BLES 4 BERBOBFIREGEMN
FHLERSS 4 FREBE 28 CI3, “MEFEE PN S 100
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BRI B ELEDHIT, TOEANRE AT Z Mt £
EDTz,
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REEROREMRED SRV, AMTHMAL
FHERERANZOEEEANTHIENTES, £
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