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4
J
(><10%1 n/m?)
E>1 MeV
0 -25"2 -25™ -25" 202 188 205
5.30
1981.9 (29.9EFPY") 4 -21 2 -23 11 -14 220 212 218
112
1986.2 (7.42EFPY™) 3 -22 -1 -26 9 -16 202 197 200
2.64
1998.1 (21AEFPY™) 7 -18 0 -25 20 -5 199 174 191
2.88
2014.2 (26.2EFPY") 15 -10 -2 =27 -5 -30 220 215 240
80 %
RT\ot JEAC4206 E-5000
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60
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2016 11 5 60
11
26 2016 11 31 60 37
D C+D
A B C=A+B :
_25 30 5
2016
11 25 27 2 26 31
_25 30 5
_25 36 11
60 _25 31 6 26 37
_25 36 11
2016 11 30.0 26.6 29.6
60 35.7 31.0 35.3
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60
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JEAC4201-2007 2013
JEAC4206-2007
3-2 7C298-1-2 4 2m?7C5044
3 3-3 7C330-1-2 S 11035-1-3
4-4 7C788-1-2
4-1 7C204-1-2 L e
4 4-2 7C234-1-2 .
4-3 7C247-1-2 3
*1 A 10596-1-3 ) 3 11035-1-3
B C 11035-1-3"2 A )
*1 1.0><102L n/m2 A9_°A
*) B C B p :
B - : j wa Il B 1.0>< 102 n/m? 270=
, o 7C204-1-2
l ;L_ R e <Gah & JL 7C247-1-2 /
D51852 2X23-02205 | T T
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mass%
Cu Ni P Si

No

3-2 7C298-1-2
3-3 7C330-1-2
4-4 7C788-1-2

4-1 7C204-1-2
4-2 7C234-1-2
4-3 7C247-1-2

A 10596-1-3
B,C 11035-1-3

*1B Cc B

massh%
Y-204 YE-200 Cu Ni /P/ Si

D51852 2X23-02205 JIS

D53040 1810-02205 Cu Ni
D57310 2X23-022054 SS400%2
D57310 3330-02205

{ | sQvia™s

D53040 | 3818-02205
*2 (JIS G 3101(2015)
D60468 | 3818-02205 | . | .3

-167 JIS G 3120(2014))



<= hZh

60
o 60
o 27
=l
3-2 7C298-1-2 -32 51 19
3-3 7C330-1-2 -32 36 4
4-4 7C788-1-2 -25 42 17
4-1 7C204-1-2 -32 40 8
4-2 7C234-1-2 -32 56 2473
4-3 71C247-1-2 -32 55 23
A 10596-1-3 -28 52 24
B C 11035-1-3"2 -28 55 2773
*1
D51852 2X23-02205 -43 52 9
D53040 1810-02205 -43 54 1173
34 D57310 2X23-02205 -43 31 -12
D57310 3330-02205 -43 42 -1
D53040 3818-02205 -28 36 8
D60468 3818-02205 -28 36 8
*] t 1/4 t 1/16

JEAC4201- 2007

*2 B C
*3

2013 JEACA4206-2007

B
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4-2 7C234-1-2 _32 56 24 26 50

B C 11035-1-3 _28 55 27 26 53

Y-204:D53040

3 4 YE-200:1810-02205 | 43 o4 11 26 37

4-2 7C234-1-2 _32 56 24 26 50

B C 11035-1-3 _28 55 27 26 53
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(1)
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(2)
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* JEAC4201-2007 2013
RTNDT MR
RTyor B-2100-2 RT o
®, d, O, O, O, D,
. . EFPY, EFPY, EFPY_, EFPY,
RTNDT
1 2 CD c RTNDT RTNDT1 ,C RTNDTZ,C
RTNDTi,b RTNDTi,a
RT\pric RT\pTia log®, log®,
logd, log®d,
c RTNDT RTNDTC
RT oo RT o716 RTorac  Rlworee log EFPY, log EFPY,
’ Log EFPY, log EFPY,
RTnor RTnpre Mg Mg
60 4 4-2
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3 2/2
B-2100-2 EFPY Cu Ni
EFPY 38.94 JEAC4201 2013 | N massh |
cu.._1% Ni.. o , EFPY
2 n/cm?/s RTyor RTyor RTyor
32
tt mm 2108  EFPY,
t 1/4 a mm B-2100-2 3/14 @, 40
t 1/4 EFPY,
¢c 3.18>10% n/cm?/s 32
4><108 EFPYl
B-2100-2 4/14 @, 40
EFPY,
1 2 (D c RTNDT RTNDT1 ,C RTNDT2,C
RTnot 1,b RTnor 1,
RT\or 1.6 RT\oT 14 - log®, log ®,
log ®, log @,

L |
RTuo7 1.6 — e 10g(3.18%108)  log(2><108 )

log (4><108)  log( 2><108)
RTor2c RTypr2c

RTNDT 2,c RTNDT 1,c
Log EFPY, log EFPY,

log EFPY. log EFPY,

RTNDT c RTNDT 1.c

0g 40 log 32 log 38.94 log 32

RTnor RTyore Mg
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ASTM 1 E185

’NRC NUCLEAR REGULATORY COMMISSION

Final Rule Publication Date: 12/15/2020

Planned Rulemaking Activities - Rule

by o gy

/ Approved
S [—

[ o -

<G=UhTh

NRC 2

IASTM

ASTM E185 - 1982
Beltline Base, Weld and HAZ

—

ASTM E185 - 1993
Beltline Base, Weld

NRC: Planned Rulemaking Activities

- Reactor Vessel Material Surveillance Program Requirements (Appendix H)

NRC

The heat-affected zone has been shown to exhibit superior fracture
toughness compared to the base metal. In addition, test results from
surveillance specimens have shown significant scatter of the heat-affected
zone Charpy test data because of the inhomogeneous nature of the heat-
affected zone material. This was the basis for eliminating the requirement for
heat-affected zone specimens after the 1994 edition of ASTM E 185; thus, it

is no longer prudent to require
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*1
*2
N }

302 285 —
302 285 —
302 285 1
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
302 285 1
302 285 —
302 285 -
302 285 —
302 285 —
302 285 —
302 285 -
302 285 —
302 285 —
302 285 —
302 285 -
302 285 —
302 285 —
302 285 —
302 285 -
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
302 285 —
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302 285 —
302 285 —
302 250 — 250
538 250 — 250
302 285 1
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302 285 —
302 250 — 250

250 250 —
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302 285 —
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302 285 —
302 285 —
302 285 —
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[ 1 [ ] [MPa]
C001A 21.1 285 198.5 o
C001B 19.6 285 190.7
FO023A 24.3 285 146.7 o
F023B 20.1 285 142.6
FO67A 19.3 285 1194
F067B 22.6 285 128.4
F008 12.9 285 65.2
FO009 11.6 285 67.2
FO90A 14.7 285 39.9
FO90B 13.0 285 41.6
F091 85 285 63.5
FO013 12.6 285 111.0
F001 13.8 285 158.3
F004 14.3 285 195.9
F100 13.1 285 126.8
F106 141 285 115.1
F101 12.0 285 146.9
F105 84 285 —
FO60A 23.1 285 140.1
FO060B 15.9 285 155.8
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da/dN = 8.17 x 10712+, - (AK)*?/(1 — R)**?
AK = Kmax = Kmin (R EU(D%‘%‘)

AK = Kpax (R<OMDIZFH)
—da/dN [m/cycle] A
tr [S] R [Kmin/KmaX]
tr = 1(tr<1 ) max min
|t = 1000(t, )
BWR
2008
BWR
60
2020 9 .
A B
2011 3 2020 8 2020 9 15
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-1 3/3
Tt 334 mm]
[mm] [mm]
ay = 6.7 2¢, = 334
60 B _ a?=31mm
a=98 2c =356 5 ¢2=29mm
[ ™ t 37.0mm]
[mm] [mm]
a, =74 2¢, = 37.0
60 _ _ a?=17mm
a=91 2c = 38.2 5 =12 mm
*1 2¢C, t
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[MPa]

34.0

34.0
432 ™

[MPa]

4.7

133.3

26.5

164.5
(207.3) ™1

[MPa]

42.4

42.4
450 ™

[MPa]

6.5

70.1

217.7

104.3
(109.6) ™1
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60 DUCTILE FRACTURE
HANDBOOK EPRI NP-6301-D(1989) wvolumel 1 2 21 23 J
60
( 1 3 5 )
334 35.6 100.2 167.0
2c[mm]
44 47 172 398
JapplkI/m?]
37.0 38.2 111.0 185.0
2c[mm]
7 8 25 53
JapplkI/m?]
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Cro/Ni, g i
C Si Mn Cr Ni Mo | Nb™ [ N* F[ 1 +
ASME
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ST LR LT
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[ ] [ ] [MPa]
C001A 211 285 1985 o
C001B 196 285 190.7
FO23A 243 285 146.7 o
FQ23B 201 285 1426
FO67A 193 285 1194
FO67B 226 285 1284
F008 129 285 652
FO09 116 285 672
FO90A 147 285 399
F090B 130 285 416
FQ91 85 285 635
FO13 12.6 285 1110
FO01 138 285 158.3
F004 143 285 1959
F100 131 285 126.8
F106 141 285 1151
F101 12.0 285 146.9
F105 8.4 285 —
FO60A 231 285 1401
FO60B 159 285 1558
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ikl t+{rn+c,]exp[g{rik—ri[]l—tnaxpli{;k :{)l

M, : BAEFZHEFM] o % 00 REIEITEG (k] /m]
(Joc : RERBDEEMN, Jo @ Ao=6 nm (2351 5 REEENEE D)
A : FARFZHESIN] SR K CORMEM K] /m]
B, : iRFET, (325 C) izt S5 MuEZhiREE IR 5
t: MBS 2R [h] (= 341,079 h)
Ty : SFfilict o RIRMEK] (= 285 T+273.2 = 558.2 K)
tp, tp Gt IREET; (325 C)icdsit HEFMER
Q.F: EEE=A ¥ —[k]/mol] (=100 k]/mol)
R: HAEHK] (mol +K) ] (=0.008368 k]/mol + K)
Aa : TR &k [om]

H3T J ¢
B ~ Predicted equation 5
Logw (A of Ju-HT )~ 3.2961

o 02518

-0.0530 *JF%s
Ii-HT By Logio Bns= 35.7369 ===

(Jpe ot 325C =0.9256 = Mn
o Logyg traze= 43047 =
- e 191095 xN | 92732
Logw (tr+Chizr= 135354 -
(tr= Chizs i 01417

S
H3T

S.Kawaguchi et al.,”PREDICTION METHOD OF TENSILE PROPERTIES AND FRACTURE TOUGHNESS OF THERMALLY AGED CAST
DUPLEX STAINLESS STEEL PIPING”, ASME PVP 2005-71528
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ACA

CV
60
135 <149 60
7.1 kGy 80 Gy 7.0 kGy
760 kGy 101 kGy 80 Gy 100 kGy
171 100
0.001744 MPa
0427 MPa 0.0069 MPa
CV
60
121 =168 60
7.1 kGy 80 Gy 7.0 kGy
500 kGy 101 kGy 80 Gy 100 kGy
171 100
0427 Pa 0.001744 MPa

0.0069 MPa
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KGB
60
121 =168 60
760 kGy 530 kGy 270 kGy 260 kGy
171 171
0.427 MPa 0.31 MPa
PN
15 30
121 >=<126 1 15 30
121 =251 2
988 kGy™! 673 kGy 33 kGy 640 kGy
1,175 kGy™? 706 kGy 66 kGy 640 kGy
235 235
0.62 MPa 0.62 MPa

*1
*2
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ACA
CV
60
100 -89.3 Gy/h-805 60
260 kGy 7.0 kGy
171 100
0.427 MPa 0.001744 MPa
CV
60

100 -99.3 Gy/h-2,500 60

100 kGy 7.0 kGy
171 100

0.177 MPa 0.001744 MPa
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100 -99.7 Gy/h-6,241 60
500 kGy 260 kGy
171 171
0.427 MPa 0.31 MPa
PN
28
100 -94.7 Gy/h-6,990 28
500 kGy 260 kGy
171 171
0.427 MPa 0.31 MPa
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30
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60
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30 21
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37
ACA
23
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60
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23
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38
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45
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48
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IEEE Std.323-1974 IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations
IEEE Std.383-1974 IEEE Standard for Type Test of Class 1E Electric Cables, Field Splices, and Connections for Nuclear Power Generating Stations
139 1982 11
(JNES-RE-2013-2049)

IEEE Std.323-1974 IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations
IEEE Std.383-1974 IEEE Standard for Type Test of Class 1E Electric Cables, Field Splices, and Connections for Nuclear Power Generating Stations
139 1982 11

IEEE Std.323-1974 |EEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations
IEEE Std.383-1974 IEEE Standard for Type Test of Class 1E Electric Cables, Field Splices, and Connections for Nuclear Power Generating Stations
139 1982 11
(JNES-RE-2013-2049)

IEEE Std.323-2003 IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations

IEEE Std. 572-1985 IEEE Standard for Qualification of Class 1E Connection Assemblies for Nuclear Power Generating Stations

IEEE Std.382-1996 IEEE Standard for Qualification of Actuators for Power-operated Valve Assemblies With Safety-Related Functions for Nuclear
Power plants

IEEE Std.382-1980 IEEE Standard for Qualification of Safety-Related Valve Acutuator

IEEE Std.323-1974 |EEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations

IEEE Std.382-1996 IEEE Standard for Qualification of Actuators for Power-operated Valve Assemblies With Safety-Related Functions for Nuclear
Power plants

IEEE Std.323-1974 IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations
IEEE Std.317-1976 IEEE Standard for Electric Penetration Assemblies in Containment Structures for Nuclear Power Generating Stations
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60

60

*1

*2

*3

*4

*5

60

72

\/

71

0.25 Gy/h >» 0.018 Gy/h

132 kGy

9.5 kGy

260 kGy

392 kGy
269.5 kGy

;

4 10058 kay
JL —_— —_— L | L |

-

*1
*2
*3
*4
*5

BWR

66

65

27

*1

*2

60

*3

*4 *5

121

381 hr

745.8 kGy

260 kGy 1005.8 kGy

*1
*2
*3
*4
*5

BWR
BWR

121

72 (

750 kGy
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73
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* * JNES-RE-2013-2049
SO AGEINU /A *3 |EEE Std.383-2003 IEEE Standard for Qualifying Class 1E Electric Cables and Field
Splices for Nuclear Power Generating Stations
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* |EEE Standard for Electric Penetration Assemblies in Containment Structures for Nuclear Power Generating Stations

1.0><10- cc/sec

>> 6.8><10-9 cc/sec
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578 -0.0341Gy/h
ACA )
57.8 -0.0341Gy/h
* 1
IEC1244-2,|AEA-TECDOC-1188
600 600
500 500
L
W vo 8
i 400 E 400 E\?;‘ 3
: 2 | [c e ¥
# 300 #3001 o0t e "
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60
60
121 > 60
120 > 110
800 kGy T 281kcy 21 kGy 260 kGy
171 :Z 171
0.43 MPa > 0.31 MPa
136 G 20G > 9.69 G
9.60 G 20G
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C ) C ) C )
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S 1
0.0000 0.0033 0.0033
0.0177 0.0000 0.0177
0.2526 0.0000 0.2526
0.6146" 0.0002 0.6148
0.4475" 0.0002 0.4477
0.5691 0.0002 0.5693
0.0071 0.0001 0.0072
0.0064 0.0001 0.0065
0.1182" 0.1455 0.2637
0.0853 0.6558 0.7411
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