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2 ASME BPV Code, Section II:Rules For Construction Of Nuclear Facility Components

3 Fracture Toughness Requirements

4 ASME BPV Code, Section Xl: In-service Inspection of Nuclear Power Plant Components

5 Fracture toughness requirements for protection against pressurized thermal shock events.
6 R. R. Nanstad, et al; "Preliminary Review of the Basis for the Kic Curve in the ASME Code",
ORNL/NRC/LTR-93/15, July 1993
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[CAWSBIEAMEICOVNTHREINREIT SN, PVRCHIRA—h—T&%E 2 X7y I T
A5 LICROI-CEMNTEENTIVSE, F1 X7y T (Code Case N-629°) & LT,
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2. WREEEEME<RYE Y S NRC DRIEDHIE
2. 1 HROYHBE~OTRI—h—TETREBOEA

Regulatory Guide 1.147, Revision 19 Inservice Inspection Code Case Acceptability, ASME
Section X, Division 1 BN —#BBRE SN, YR E—Hh—TEZHE L 1= ASME Code Case N-
830 Direct Use of Master Fracture Toughness Curve for Pressure Retaining Materials of
Class 1 Vessels, Section XI MT Y F—X&hf=,

Z D Code Case [&. ASME Sec. XI @ Appendix A (RFEEEE) XU Appendix G (FEIEE)
HETHE) D K DRDHDYIZTRIZ—H—TD Kiciower ssFFANVTHEENEWSIEDTH D,
Code Case |&. EEEEHTE K ZBEHAT S LITHE>TLSA., NRC (FZDEE%EA
9. 2TODREHTIYREZ—ND—TD KiciowerssnZFANS Z EZEHELTLVD, TDOE
& LT, NRC [F, -115F° AT Tl Kie DA Kicrowerosn s W HIFREB/ELHF=hE LT
W51,

REGULATORY GUIDE 1.147, REVISION 19 INSERVICE INSPECTION CODE CASE
ACCEPTABILITY, ASME SECTION XI, DIVISION 1

CODE TABLE 2 CONDITIONALLY ACCEPTABLE | DATE OR
CASE SECTION XI CODE CASES SUPPLEMENT/
NUMBER | CONDITION EDITION
N-830 Direct Use of Master Fracture Toughness Curve for | 7/13E

Pressure Retaining Materials of Class 1 Vessels,

Section Xl

Use of Code Case N-830, Paragraph (f), which
provides an alternative to limiting the lower shelf of
the 95-percent lower tolerance bound Master Curve
toughness, Kjciower 95%, t0 @ value consistent with
the current K¢ curve, is prohibited.

Paragraph (f)

7 Pressure Vessel Research Council, Welding Research Council, INC

8 K. K. Yoon, et al; "Technical Basis for Proposed Code Case of Using a Master Curve in Lieu of
the Code Kic Curve in ASME Boiler & Pressure Vessel Code", PVP2008-61803, July 2008

9 Use of Fracture Toughness Test Data to Establish Reference Temperature for Pressure
Retaining Materials, Section XI, Division 1

10 Direct Use of Master Fracture Toughness Curve for Pressure Retaining Materials of Class 1
Vessels, Section XI

11 Regulatory Analysis for the Final Rule: Approval of American Society of Mechanical
Engineers Code Cases NRC-2017-0024; RIN 3150-AJ93

2



Plant-specific applications are subject to review and approval by the regulatory authority
having justification at plant site. For highly irradiated reactor pressure vessel steel

exhibiting large fracture toughness shifts, consideration may be given to limiting the lower

shelf of Kjcioweros%, 10 a value consistent with the current K¢ curve.

YARA—H—T%IT F—XLT=EHE LT, NRC (& Tthe NRC found that the current
Kic curve also represents approximately a 95-percent lower tolerance bound for the data |
LTS Y,

HE. K28R (JEACA206 M 2016 R TlE. BROREEBERICHT HHREEL
LTRWLWLATWS,) DRHYIZTREI—H—TZEDOTRIBHRZAL S C &£(& Code Case
N-830 DHETIRIZCEWVWTIREIN TS,

2. 2 RS K. DBEERE RTnor ~OSRIERE ToDE A

ASME Sec. Xl “Rules for Inservice Inspection of Nuclear Power Plant Components”,
Appendix A (XREEEE) D A-4200 Fracture Toughness 2L T, Code Case N-629 & A
BRIC, BURSIMERER (Ko BHIRB & U Ko BifR) DEIERE RTwor YR 2 —H—TJEDS
BEE T . TEERATHIVESTNATLVS,

ASME Sec. XI, Appendix A, A-4200 MFAFE (US Customary Units O & FE8K)

(2013 ki)
(US Customary Units)
RTt =To + 35 °F

(2015 £FhR)
(US Customary Units)
RTto=To + 35 °F
RTkia = To + 80.95 exp {-0.00613 To}

(2017 £hR)
(US Customary Units)
RTw=To + 35 °F
RTkia = To + 90.267 exp {-0.003406 To}

5 DBIRICH T D NRC DEFHi (& Title 10, Code of Federal Regulations, §50.55a
Codes and standards (LA T10CFR50.55a] &ULV5,) [ZTRENTWLNS, Chlzkhlf,
ASME ##& 2013 FRRIZDOWVTIE, K BIfRZERES S RTnor [TRATYR 2 —h—THED
ToEAW: RTro WS ZEMTEDE LTS —A., KaBIFRIZK L TITERA L AL &
LTW%,
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ASME (. 2015 FRICE VT K IZ2DWTIE, RTroDHRHYIZ RTka & LT To ZRALY
RAIDRXERELTz, LML, RTka DRICRYDBHLHZ LMD, NRCIEZOXZEHFAYE
T, HBENKEF I L SICHE L=, ASME [X. 2017 FMICHWLTNRC NEE LK%
£AL1=, . 10CFR50.55a Tl ASME M 2017 EMMNIT Y F—R &h, ZYEFRIC
g BBIMDIEEILE L,

AED S5 K BIROBEERE RTaor ZSHBEBEE T, TEEMA 5 2 & IEEAMEFE L TLY
5LCAHTHS (BH6—4M 4112 5H), KBIROBEERE RTvor (RTra) S8R
ET. TEEMALZLICEHLTISEROREBRENEFZTZEHL TN I LLET D,

10CFR50.55a D#HE
2018 & 2 A 16 AR

(b)(2) (xxxv) Section XI condition: Use of RT1o in the Kja and Kjc equations.

When using the 2013 Edition of the ASME BPV Code, Section Xl, Appendix A,
paragraph A-4200, if To is available, then RTtg may be used in place of RTnpr for
applications using the Kic equation and the associated Kc curve, but not for
applications using the K, equation and the associated K, curve.

2020 £ 5 A 4 AR
(b)(2)(xxxv) Section XI condition: Use of RTqo in the Kja and K,c equations.

(A) When using the 2013 Edition of the ASME BPV Code, Section Xl, Appendix A,
paragraph A—-4200, if T, is available, then RTt, may be used in place of RTnpt for
applications using the K;c equation and the associated K. curve, but not for
applications using the K5 equation and the associated K, curve.

(B) When using the 2015 Edition of the ASME BPV Code, Section XI, Appendix A,
paragraph A—4200 subparagraph (c) RTkia shall be defined as RTkia = To + 90.267
exp (—0.003406T, ) for U.S. Customary Units.

2. 3 HEARBREICEYTSIEE
NRC X% v 71X, 10CFR50 Appendix H to Part 50—Reactor Vessel Material
Surveillance Program Requirements Z—8&BRIET 5FERBE. NRC ZEITIREL TS,
(1) BERERTOJSLTERINTLSHABRRZEN (LT THAZ] £05,) RBRRA
FAToaredd,
B v )LE-RRERICESDEAKRENI &, HAZ [FEROHEEM & Y R
FMARWN Eb D, HAZ OFRBRER 250l L THE@EMFHRIC&RII: 4,
(2) ERAR IO I LATERIN TV SEIRARE L USIRHABRF OB ZHS L. HER
CEIZBEMBICOVWTERS S VERBEET—ET >HRES A5 E L. ThiL
LOEBRATEXREOHRELELT S,

13 Rulemaking Issue SECY-20-0043, Direct Final Rule: Reactor Vessel Surveillance Program ,
NRC-2017-0151, May 8, 2020
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nTWTH, #7233 ET 5,

A RAINSE L TLVS ASTM E 185 Tl&. Correlation monitor material % B354
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BH: FFEHICEISDTRIFEUANICHRET S LFH L BBV EHIATLS,
COEREZEDT- 1983 FHFIIEH T2 IV, TEEHEITRCERRER
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Y, £, BREEICDOAD=ZXLOBALEATEY . BRICHRET 2RENKG
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(6) BEBE LTS ASTM E-185 DERRIZDLNT ASTM-E-185-82 TH 5 & #BHRET
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15 ASTM E 185-73, "Standard Recommended Practice for Surveillance Tests for Nuclear
Reactor Vessels"; ASTM E 185-79, "Standard Practice for Conducting Surveillance Tests for
Light-Water Cooled Nuclear Power Reactor Vessels"; and ASTM E 185-82, "Standard Practice
for Conducting Surveillance Tests for Light-Water Cooled Nuclear Power Reactor Vessels"

5





