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(1) Establish Implementation Framework for AM Technical Evaluation

v
| (2) Extract Class 1, 2 and 3 Components and Structures (CSs) |
\ 2
:I Select one CS |
v

|(3) Extract Consumables and Periogic Replacement Articles

(4) Divide into Composed Parts of CSs by Considering

\4

Necessity for Achievement of its Function

(5) Active Parts

No

Appropriate Maintenance Yes
Management

Out of Scope of Technical
Evaluation

<
\ A

(6) Identify Materials used and Operating & Environmental Conditions on a Part to Part Basis
(pressure, temperature flow conditions, operating conditions and structures )

No [

Out of Scope of Technical
Evaluation

v

occurred or that could not be negated Possibilities absolutely.
Y

\ 4
(7) Select one Part and Extract All Ageing Degradation Phenomena to be

12) Appropriate Current Base
Maintenance

(8) Extract Evaluation Points for One
Ageing Degradation Phenomena
v
(9) Evaluate Occurrence and Progress of the Ageing
Degradation Phenomena on Evaluation Points

(10) Focused Ageing
Degrgdation

Yes

Continue Current Base
Maintenance

(11) Evaluate Integrity Assumed up to 60 Year Operation Period
(Structural and Functional Integrity)
I

A\ 4

Maintenance

Continue Current Base

)

No

(13) Establish a Long Term Maintenance Program
Incorporated Additiopal Maintenance Program

No

1) Evaluate All Ageing
egradation Phenomena

15) Evaluate All Parts of CSs

(16) Evaluate All CSs

Yes

Completion

(17) Evaluate Anti-Seismic Safety and
Tsunami Safety Considering Ageing

Degradation
. Yes
(18) Appropriate Current
Facilities
No Measure
No Needed

(19) Establish a Long Term Maintenance Program
Incorporated Additional Maintenance Program

e

| 12
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IAEAIZCETHE

A

FEDER

GSR part 2
SAFETY :S?'tz/ 1 £ NPP IAEA Sefoly Standards :S?'tz/ Zf \PP Leadership and
REQUIREMENTS | s AIELy OTRFES e AIELY 0T THTS: - peiemiamiiel | Management for
g ~errere | Design b e | COMmMissioning comy e | | Safety
Operation and Operatlon Facilities and Activities GSR part 4
u > :) Safety assessment for
= — @uea__ — facilities and
activities
SAFETY SSG-48 IAEA Safety Standards SSG-ZS IAEA Safety Standards O h . S f G .d .
GUIDES ) Ageing PSR ther important 'a eFY uiges:
puemenss | Management | poreiesaey (2013) ewemoucien | * - G5-G-3.1 Application of Management
A and LTO Nudear Power Plants System...
SSG-69 - * NS-G-2.3 Modifications to NPPs
- (2018) ) « NS-G-2.6 Maintenance, Surveillance
i FQ(2021)] @uer. and IS
* SSG-13 Chemistry Programme...
SAFETY SRS 106 SRS 82 SRS 109 SRS XXX
Scoping IGALL, Rev.1 Regulatory PSR support

REPORTS (50

Safety Reports Series

Ageing Management and
Long Term Operation of
Nuclear Power Plants:
Data Management, Scope
Setting, Plant Programmes
and Documentation

Diaea

Technical Meeting on International Network on Life Management of Nuclear Power Plants, 1-4 November 2022, UJV Rez

(2020)

Safety Reports Series

82 (Rev. !

Ageing Management for
Nuclear Power Plants:
International Generic

Ageing Lessons Learned

(1GALL)

(Jraea

Oversight (2022) for LTO

Safety Reports Series

Regulatory Oversight

of Ageing Management
and Long Term Operation
Programme of Nuclear
Power Plants

E)ea

Other important guidelines:

* Component specific AM guidelines

*  Programmatic AM guidelines

* Guidelines on integrity of RPV &
effective life management

* Guidelines on PSR, CM, DBDR

15
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IAEA SSG-48(2018)

NROGRESILEED=HD

OFE & (attributes) I8

BZxXT D
R T7TO—F

PLAN

Preparing, Coordinating and Improving

Activities for Ageing Management

* Corrective action plan

= Action plan for prevention and mitigation
* Monitoring or mspection and assessment plan
* Acceptance criteria

ACT

¥ t

DO

Correction or
Elimination of
Ageing Effects

* Repair of degraded

locations (e.g. repair of

a weld) during
maintenance

* Corrective actions after

in-service mspection
* Change of parts
* Replacement of the

t ¥

| Understanding Ageing

* Current licensing basis

= Safety funchions and other
ntended functions

* Design and fabrication
Processes

* Equipment qualification

= Operation and maintenance
history

* Generic and plant specific
operating experience

Prevention and
Mitigation of Potential
Degradation Mechanisms

t ¥

* Dperation of SSCs in
accordance with specific
procedures

* Water chemistry
programme or other
chemistry controls

* Environmental controls

* Use of better material or

ld

Scope of the ageing management programme based on understanding ageing
Preventive actions to minimize and control ageing effects
Detection of ageing effects

Monitoring and trending of ageing effects
Mitigation of ageing effects

Acceptance criteria

Corrective actions

Operating experience feedback and feedback of research and development results

surface

©CONOOUAWNER

Quality management
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EFESIEERBICEVLVTHATIHR

IAEA SRS 62 (2009)&Y

* Insufficient understanding or
predictability of ageing

Safety Reports Series

* Lack of data for ageing
management ‘ - FES

* Inadequate communication and

coordination Proactive Management

* Inadequate safety culture of Ageing for Nuclear

. . Power Plants
* Errorinduced ageing

* Inappropriate use of reactive ageing
management

* Insufficient capability for dealing (£)1AEA
with unforeseen ageing phenomena '

17



PSR: EHiZ L E1—
IAEA SSG-25(2013) *. PSR+ ?%i%(AESJ-SC-POOS:ZOOS)

v PSRIZHEITH14D T A F XL TIEAL
vV BXEHOIREMNEEZITOEENKEL

SF1: 77 v + v 27 LE%EF

SF2: %4 FEE LG - v AT L - BE DRI
SF3: 3% D E

SF4: %51t

SF5: PRIE sk & 2 Rl

SF6: fife 3 amnY) &2 Rl

SF7: ~¥%— F ol

SF8: &9

SF9: fhod 77 v b - W5E 2> & D #EER O F|
SF10: #1f% - =4 X v P ¥ AT L - et
SF11: FJigE

SF12: AIEA

SF13: B AR

SF14: B~ D EYE o5&

2R FREIOHEEEEHETR VIR

SSG-25 (2013), Table 1&Y

*x IRTE, SSG-25MDHETIEE A

1TH

Safety factors providing input
SF1| SF2 | SF3  SF4 | SF5 | SF6 | SF7 | SE8 | SF9 |SF10 | SF11|SF12|SF13|SF14

SF1 X | X X | x| x x|X X | x| x

sF2 | x X X X | x| x

sF3 | X | X X | X | X x| x| X X

sF4 | X | X X X | X | X X |X | x| X
S| SFs x| x| x X X | x X | x| x
gl sre | x| x| X X | X | X X | X | X
=3 ‘ | |
S| sF7 | x| x| X X | X X | x| x| x
2| sks | x| x X X | X | x| x X
™
£ sFo | x X | X X
g | |
o
<. |sE10 X X | X X | X X | X X
g |
Slsknf x| X X X | X | x| x| x|x]|x X | X | X

SFzl X | X X X | X | X |X X|X|X|X

sF13 | X X | x| x| x| X X

sF14 ] X | X X X | X X

18
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PSR(EEARZELE 1) IZHBITHEERFNDEE
I TIIEWMAORERFDELEE S LD L

DEMATEL %*

> HEZRIEILE > ERFOEREELMERZEDOMZEZLLFE,
X=(x;;)%& jADS i T~DERBMEEELTHAITHE O REA
1THE9 5, X ZIEFRIELI-Y [TxL.,

Y+ Y2 4+Y3 4+ 4YP+...=Y({U-Y) L

I EEELHERELZSE TRLI-EEETE14 5,
> YU =-Y) 1 OHMIE. FOHDOEZNMEDERIZHZ HEML
HEBEEZRT,

* A. Gabus, E. Fontela, World Problems, An Invitation to Further Thought within

The Framework of DEMATEL, Battelle Geneva Research Centre (1972). 19



IAEA SSG-48(2018) &£55G-25(2013) [ZHIT5

Obsolescence
Age i n g \_I.‘EE% S.?feh: "_E:'t.::nd? rd::-
‘ Periodic Safety
IAEA Safety Standards Rewew for
[T — | Nudclear Power Plants
Agsng Managementand
for LongTam Operaion o : . Non-physical in -
— Physical ageing ON-PRYSICATABEING 1 corsrncus
qqqqq (obsolescence) @ s
Uiaea ‘
SSG-48 ‘ ‘
Guidance on Obsolescence Obsolescence of Obsolescence
AM and LTO of technology codes, standards of knowledge
and regulations
SSG-25
Guidance

on PSR

20

Robert Krivanek X (JTIAEA) DER R KEIZHTHEZEEF (2023F5A158) &Y, Frais2 R/ TEH



E|[RRVGHEA—RAEELEFEED S
IGALL : International Ageing Lessons Learned (SRS 82)

o PLMAEE (HEEEPR) &K [E GALL(NUREG-1801) MEE A Tk

: IGALLI . active componentst &>

* Phases 1-4 (2010 - 2019)Z#Z T. IR7E Phase 5-6
PWR, BWR, WWER, CANDU/PHWR : diverse LWR technologies
Ageing Management Programmes (AMPS) . ., on AMPs and TLAAS
Time Limited Ageing Analysis (TLAAS)
Technological Obsolescence Program (TOP)
SSG-48 D3N RMIGTIRE L L EE D 9E R (attributes) Z B AMICIRR

Scope of the ageing management programme based on understanding ageing
Preventive actions to minimize and control ageing effects

Detection of ageing effects

Monitoring and trending of ageing effects

Mitigation of ageing effects

Acceptance criteria

Corrective actions

Operating experience feedback and feedback of research and development results
Quality management

WO NOUAWNR
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x

IGALL

PREVEREAN—RIBEL
. International Ageing Lessons Learned (SRS 82)

x

EED

2=

Steering Committee AEA OA IGALL Safety
1 representative per MS (32) Procedure 9 Report
4 WG leaders + 4 Int. Org 40 Edition 2023
WG1 - Mech. WG2 - EI&C WG3 - Civil WG4 -
Components | | components | | structures Regulatory
53 members 47 members 49 members Oversight
24 members

IGALL public web site
http://gnssn.iaea.org/NSNI/PoS/IGALL/SitePages/Home.aspx

« AMP, TLAA, TOP
IGALL restricted web site

https://gnssn.iaea.org/sites/auth/NSNI/ExtPRJ/IGALL/DB/SitePages/Home.aspx

* IGALL AMR master table (including MS contributions)

22


http://gnssn.iaea.org/NSNI/PoS/IGALL/SitePages/Home.aspx
https://gnssn.iaea.org/sites/auth/NSNI/ExtPRJ/IGALL/DB/SitePages/Home.aspx

ERNIZHITHRERELIEEEICET S
PLMIZZE [ZE DUV I R ZE DR

Operators of Expert Meeting Standard
NPPs from All the Committee Regulator
(Each Utility) Utilities (AES)) (NRA)
i RS Fra
ﬁéjn 75-L\ * jJ :X'L\ )‘ jJ :7(.[.\ for Regulatory
BEER FEHE Activities

Details of Inspection Additional Information

and Maintenance Plan q . R rch for Agei n men
o |nc|||d|ng consumables esearchn ror Ageing Ma agement
and Activities

Evaluation of

Subcommittee for

Maintenance )
e Expert Meeting Pro?:j;:zg M:Laan;el;:znt Participation
Operational
Experience
AMTE Report
Regulatory Review

AMTE : Ageing Management Technical Evaluation (7 #&4E{L E#iT5E4)

JANSI : Japan Nuclear Safety Institute, AESJ : Atomic Energy Society of Japan 23
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Existing Regulatory Process License Renewal

Maintenance Rule | Quality Assurance Aging Management

(10 CFR 50.65) Program (10 CFR 50.54)

(10 CFR Appendix B
to Part 50)

Ensures that the effects
10 CFR 50.55a W

Requirements

Codes & Standards

Andrew Prinaris 5 (NRC) [Zd 5, U.S. NRC Workshop on LTO Reviews (July 24-28, 2023)




DIEFRR

License Renewal Process

Safety Review
10 CFR Part 54

A

License Renewal
Process and
Environmental

License
Renewal
Application**

Scoping Meetings R

% Environmental

10 CFR Part 51

Supplement to
Generic
Environmental
Impact
Statement
(GEIS) Issued™*

sat

R
Supplemental d

Review p“

Draft

e

Safety
Evaluation
Audit & Review

Hearings*

RSB TAERLEETOER

Opportunities for public interaction
* If a request for a hearing is granted
%% Available at www.nrc.gov

Onsite
Ispocionis) IP 71002: License Renewal Inspection
g]spection IP 71003: Post-Approval Site Inspection
eports .
Isstied" for License Renewal
Safety Evaluatiol IP 71013: Site Inspection for Plants with
Report with Open i i H
Htom(s) Issugde® a Timely Renewal Application
2L Advisory
Committee on
Reactor Safeguards
(ACRS) Review
Site Environment Audit
Safety
Evaluation e e

Reports ACRS LT 1 ]
Issued™* Review™
8 ACRS
Letter
Issued**

Environmental
Impact : s -
Statement Final NRC Decision
Public Meeting SL'x:ppIement to on Application®*
; GEIS Issued™

25

John Wise (NRC), U.S. NRC Workshop on LTO Reviews (July 24-28, 2023)
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Qu

DOE LWRS and EPRI LTO Activities

M Materials Aging and Degradation

B Instrumentation, Information and Control System Technologies
B Risk Informed Safety Margin Characterization

B Advanced Light Water Reactor Nuclear Fuels

]
\IHL laaho Nafional Laboratory \W/
*«() AK RIDGE NATIONAL LABORATORY Pacific Northwest

.
MOU Wﬂh NRC ELECTRIC POWER
RESEARCH INSTITUTE

* International Partners
» Halden Reactor Project
» Materials Aging Institute

@ ATR
/ National Scientific User Facility

@3 A Fuel Cifle ey

+ MOU with EPRI
+ Joint R&D Plan
* Industry pilot projects

DOE National
Laboratories

Universities

na UNIVERSITYof TENNESSEE OF
KNOXVILLE

..........

27
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RFHARLOFEEICETHIMBRETOER
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Ve

iCE | [EEEDTO+R (1L, 57D
D (R =50, BEEREN) SO D
%}E’&Eﬁéﬁﬁﬂﬁ(:iofﬁﬁ’éﬂ'

DD EX R
HFE F 1k

S L zkl4
Socialization Externalization AR

Bk AR, HEEHREE

Cr-REBE DA Al
1L

S BB L HES . THAY

DREIE BRI = £1E)

&
Ll

FE S e . - o S

E
[ay

AmIt iR
Internalization Combination

MDA EHEIZLDHT-

HHRIBDEE (FHRDER)
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P EICHITHEEIARIE K (1/3)

The main points of OLE Technical Policy:

e The OLE application should be submitted by the licensee 5 years before the expiry
of operating license.

e Maximum 20 years extension of operating license.

e Review of OLE application will be based on the license basis when approved for
operation plus supplemental safety requirements during operation, such as
supplemental safety requirements after Fukushima accident.

e The application should be submitted along with a series of technical demonstration
reports on:

> Integrated plant assessment (IPA) report with a series of supporting materials such as
AMR reports, TLAA reports, safety assessment reports for SSCs refurbishment, etc..

> Addendum of environmental impact assessment report.

> Addendum and revised FSAR.

MENG, Fanjiang and DOU, YiKang (SPIC, 2022) 29
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hEIZHITHESRHAR E K (2/3)

e Qinshan-1, a 320 MWe PWR designed 1
by SNERDI and started operation in
1991, is the first NPP unit in mainland
of China.

e The design life of Qinshan-1 is 30
years. Its original operating license
expired in 2021. Activities on Operating
License Extension (OLE) have been
carried out in the past several years.

e In 2016, China Nuclear Safety
Regulatory, NNSA, issued OLE
Technical Policy, as regulatory
guidance for OLE activities.

Qinshan NPP Base with 9 units,

PWR: 1x320 MWe, 4x650 MWe, 2x1089

MWe, PHWR (CANDU): 2x728 MWe.
Realizing nuclear power heating for

MENG, Fanjiang and DOU, YiKang (SPIC, 2022) residents nearby by the end of 2021. 30



<SEEH>

hE(ZH T 5:EER B L & (3/3)

Establishment of Chinese Generic Ageing Lessons Learnt -CGALL

. IGALL
Applicability assessment on use
GALL

in China NPPs

v

[ CGALL ]

National regulations,
Materials lab testing industry codes, standards
databases of typical SSCs on ageing management
activities

CAP m . .
- LM O LU Good practice and

feedback databases of

CANDU 6 m typical degradation knowledge transfer

MENG, Fanjiang and DOU, YiKang (SPIC, 2022)

Systematic compilation of
plant ageing information

31
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SRS 106 (2022)

Ageing Management and Long Term Operation
of Nuclear Power Plants: Safety Reports Series
Data Management, Scope Setting, '
Review of Plant Programmes, Documentation

0. 106

i Ageing Management and

* Scope setting Long Term Operation of
Nuclear Power Plants:
Data Management, Scope

— Consistency check Setting, Plant Programmes
and Documentation

(5)1aea

— Application of scope setting criteria

— Commodity groups

* Review of plant programme

— Information on each programme (maintenance, etc.)

 Documentation of ageing management
— Each step of ageing management

Technical Meeting on International Network on Life Management of
Nuclear Power Plants, 1-4 November 2022, UJV Rez
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<SEEH>

SRS 109 (2022)

Regulatory Oversight of Ageing Management and Long Term

Operation Programme of Nuclear Power Plants

e Legal framework for AM and LTO

* Requirements
— On preconditions (safety improvements)
— LTO authorization process

— FSAR update, configuration management, modifications
for LTO, design basis documentation, record keeping

— Plant programmes
— AM organization, AMPs, AMR, TLAAs, Obsolescence
— PSR

e Preparation for LTO authorization

— Development of requirements and internal processes

Technical Meeting on International Network on Life Management of
Nuclear Power Plants, 1-4 November 2022, UJV Rez
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