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Flash Back

November 26, 2009
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“Life Starts at Forty”

Start Of Electrabel LTO Study
Project

Overview of:

— Global worldwide situation
— Specific country approaches
— Feasibility

— FANC Strategic Document

Life starts at 40!

http://www.bnsorg.eu
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LTO - Some essentials

What is LTO? T
(&)

— \Ne7

IAEA Defi n iti O n lnternatia!\aﬁ:EEérgy Agency

R

* Operation beyond an established time frame,

/

* which has been justified by safety assessment

/

s with consideration given to life limiting processes and features of systems,
structures and components (SSC).

Timeframe set forth by licence term, design, standards, regulation and/or law etc.



LTO - Some essentials

What is LTO? T
v N
(&)
— NV
Life Limiting processes and features wd AEA .

X/

s General process in which the characteristics of an SSC gradually change with
time or use.

/

** Nuclear power plants experience two kinds of time dependent changes:

— Physical ageing of SSCs, which results in degradation, i.e. gradual deterioration in
their physical characteristics;

— Obsolescence of SSCs, i.e. their becoming out of date in comparison with current
knowledge, standards and technology.



LTO - Some essentials

FANC Framework

Position issued by the FANC in October 2009 FANC ‘*{’

 LTO to be evaluated in Safety Evaluation

Framework AFCN® BeLV

» In line with industry practice o

» Besides an evaluation of the preconditions + CK&B
for LTO, 2 Areas: Ageing (active and passive SSC)
and Design

» Ageing to be evaluated in accordance with 10CFR54

*

D)

CR)

L)

)

*

D)

o,

and IAEA SRS57 N Note strategique

des réacteurs belges

v | ‘\
| Update Safety .
LTO File Define ADU* Evaluation Report U In:g:eml\jr;tdiDﬁeczfgns \
Implement AMP Pe /
End 2011: June 2012: 2015 <2020

File LTO ReportV1 File LTO Report V2
A Update Safety Evaluation Report
oD
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LTO Analysis Methodology and Results

Methodology — Global approach

4 domains:
— Pre-Conditions

Physical Ageing

— Competence and Knowledge m— ) iting

Management and Behaviour Non-Physical Processes
— Ageing Ageing

— Design

Process

Development

of Assess and Agree on Implement Living

report plans plans program

methodology
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LTO Analysis Methodology and Results

Pre-Conditions — Competence Knowledge and Behaviour
Methodology

_lb'fvogfwﬂ ?,%8 ) s S
K ) Complianceé
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LTO Analysis Methodology and Results

Pre-Conditions — Competence Knowledge and Behaviour
Methodology

Daea

Management Safety Llcen§|ng
analysis basis
system

TLAA documents
Configuration
Management

Plant programmes

SALTO Guidelines

Guidelines for peer review of
long term operation and ageing
management of nuclear power plants

In service
inspection

Maintenance

Equipment
qualification

Surveillance
and monitoring

Modification
Management

Vienna, December 2008

Chemistry

programs

Competence,
Knowledge and
Behaviour



LTO Analysis Methodology and Results

LTO-Ageing Methodology

\/
000

\/
0’0

Effective ageing management is accomplished by coordinating existing
programs, including maintenance, in-service inspection and surveillance as well
as operations, technical support and external programs such as research and
development in order to ensure that the effects of ageing are adequately
monitored and understood, and that repair or replacement of components
takes place before the acceptance criteria for safe operation are exceeded .

Reference: IAEA NS-G-2.12, Basic concepts 2.5 and 2.6

Methodology — Basic steps

— ldentify the systems, structures and components which need to be evaluated for
ageing

— Demonstrate that the effects of ageing on the functionality of these SSC are well
managed

— Establish plans of on-time-inspections, enhanced plant programs and/or replacements
of degraded components and components, loosing qualification



LTO Analysis Methodology and Results

LTO-Ageing Methodology — Scoping

¢ A\
- (&)
AN
o . . . . .
% Define scope according to 3 scoping criteria IAEA
L Safety related International Atomic Energy Agency

Al plant 55Cs

— Not safety related but degradation drtly appicable iformation scurces,
can have impact on safety functions

— Specific function related

/

<+ 3 Domains
— Mechanical / piping systems
— Electrical Instrumentation and Control

— (Mechanical )Structures and Civil Work

% Cross check and Boundary control

Mot subject to LTO evaluaticn.

(1) 55Cs important to safety that perform the safety functions specifisd in S=ction 4.1.

[#) 5Cs whose failure may impact safisty functions specified in Section 4.1.

&) 5Cs on a replacement or refurbishment schadule that ane replaced based on a qualifisd life or specifisd time period;
these are not subjsot to LTO evaluation.
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LTO Analysis Methodology and Results

LTO-Ageing Methodology — Scoping

CG 73
CG 74
CG 75
CG 76
CG77
CG78
CG 79
CG 80
CG 81
CG 82
CG 83

CG 84

CG 85

CG 86
CG 87
CG 88
CG 89
CG 90

Alarm Unit

Analyzers

Annunciators

Batteries

Cables and Connections

Chargers, Converters, Inverters

Circuit breakers
Communication Equipment
Electrical heaters

Heat tracing

Electrical Controls and Panel Internal

Component Assemblies
Elements, RTDs,
Thermocouples, Transducers
Fuses and fuseholders

Generator, Motors
High-voltage insulators
Surge Arresters
Indicators

Isolators

Sensors,

CG o1
CG 92
CG 93
CG 94
CG 95
CG 96
CG 97
CG 98
CG 99
CG 100
CG 101

CG 102

CG 103

CG 104
CG 105
CG 128
CG 129
CG 131

Light Bulbs
Loop Controllers
Meters

Power Supplies
Radiation Monitors
Recorders
Regulators

Relays

Signal Conditioners
Solenoid Operators
Solid-State Devices

Switches

Switchgear, load centers, Motor control
centers

Transformers

Transmitters

Pressure reducer

Instrumentation tubing

Packages

.j
[

'JI; SAmL P

/
q

Electrical penetration

& trays = link to Structures & link with Structures & CW
Mesure de pression cw
Mesure de wempecature.
Mesuro do humidie,
Mesure de position.
: Syatime do gescon
| Corne | w"_
o
\——J CC en local (SEBAM).
Identified FL
Specific CG
Specific CG Spetific and
Multiple CG

Power supply. RPS, ... =
link to Structures & CW

‘ ‘| r 1
Identified FL H ' raton b [ o P
T ' E Réactes H flucee 24 E
Specific 0 Qoo i Tamdaren P o v s
Cable to actuator = link with Specific and
Mechanical (via valve. damper, pump. ...) Multiple CG

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017

16



LTO Analysis Methodology and Results

Ageing Methodology — Overview

developing time-limited

Scoping ageing analysis (TLAA)
Standard AME
(©) = ageing management review
Structural Structures & (AMR)
analysis civil works - condition assessment (CA)
- ageing management program .
(AMP) review Corrective
defining ageing action
management programs programs &
. continuous
= Specific AME for active improvement
B mechanical components processes
<
Pipi = ;
iping Mechanical Maintenance program check
system
analysis Snecit components u>.|
f p(:_cl ic Cians: 4l EQ Review Implement
B checking e (Harsh Service Conditions) AMPs
analysis
LTO-
Reporting
for
: : Tihange 1
i non- J ; : and
E qualified | 7 3 Doel 1&2
o & T
<
qualified
w
=
7}
9 non
= qualified

defining ageing
management programs
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LTO Analysis Methodology and Results

Design Methodology

Long Term Operation - Agreed Design Upgrade
Core Damage Frequency (CDF) as a function of time

1,E-02

1,E-03

1,E-04

First Periodic / . = - -

Safety Review
1,E-05 EHHHHHHHHHHHH

Core Damage Frequency or CDF ( 1/ reactoryear )

1,E-06
1970 1980 1990 2000 2010 2020 2030

Year
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LTO Analysis Methodology and Results

Design Methodology

Lexicon
OEF: Operating Experience Feed-back PSR: Periodic Safety Review
BM: Benchmark (National International and New Design) WENRA: Western European Nuclear Regulatory Advisory
RGW: Regulatory Watch DBD: Design Basis Documents

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 19



LTO Analysis Methodology and Results

Planning Approach

= e = 4
B 2

-

>0 O O

+» Consider coherence regarding Strategic NoOte (= minimize scheduling LTO-Ageing measures after 2016)
% Minimize # derogations (vessel and internal inspections, ...)
¢ Limit risk associated with qualified material/supplier availabilit

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 20



LTO Analysis Methodology and Results

Planning Approach

e}

Mod.

Follow up for
reporting

Master project: LT outage schedule
Outages
Works/Tasks

J
Im

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 21



LTO Analysis Methodology and Results

Analysis Project — Summary Report

"i@iHAEA

International Atomic Energy Agency

Atoms For Peace

FANC &

foder . schap voor nuc

Poursuivre

une exploitation

Responsable

Electrabel -
VERSION 2.0

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017



LTO Analysis Methodology and Results

LTO Analysis Project: 3 year project — peak: up to 130 people

For each plant Tihange 1 NPP and Doell/2 NPP establishment of:

X/

s Ageing

— Object of Ageing Management Evaluations
About 40 fluid systems
26 structure types
36 EI&C component types

/

s Pre-Conditions & Competence Management
— 12 Self-Assessments

/

% Design
— About 30 Agreed Design Upgrades

s Total of 750 documents or about 12500 pages...
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LTO Program Tihange 1

Significant milestones

’0

¢ 25 June 2012: Positive Advice Scientific Council — e e
FANC — Bel-V %ﬁ:;lmmm%m*m:m

10 docomber 2010 betreffende de oproiging van de toestand ven reactorkuipen i het kader van

% 29 june 2012: Handover Technical Reports KCD1-2 and  * i

Gelet op de Electrabel syntheserapporten "Rapport LTO - Long Term Operation - Contrale Nuckiaire
de Tharge 1 en °LTO Rappor - Long Term Operation - Kemcenrae Dosf 182° (revide 10—
201);

Tihange 1 to FANC and Bel-V AR e

4

FANC en Bel V verder hebben met Electrabel om te

< 3 July 2012: Publication LTO-fle CNT1 & KCD1-2 — Zmmm==meewesms
(Technical Report integrating ADU) S s i
s 4 July 2012: Political decision e

— LTO Tihange 1: lifetime extension to 2025
— KCD1-2: to be decommissioned from 2015

GO NMaoagaaenteCISaiNAL e s
Start LTO Tihange 1 Program T - B

: «Sure

e —

N
Fectrabel ot
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LTO Program Tihange 1

Significant milestones

FANC &

federaal agentschap voor Nnudieaire controle

Outage 2014 Outage 2016 Outage 2017 Outage 2019

S1 S2 Design Part1 Design Part 2
Upda’Fe =l Implemgnt Design
B "ot Upgrade Nlodification$
Implement $AP Pe T
End 2011 Mid 2012 10/2015 <2020
File LTO Report V1 File LTO Report V2 * Préconditions Design
« CK&B

ADU :Agreed Design Upgrade

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 26



LTO Program Tihange 1

Program Organization

y_

Ageing
O

IndustriaISafet

PurchasingManagement

I Systems.T

yS|s/UITI

GIobaICoordinaﬂo-U O

RiskAnal

tegratedTeam
O:rENG

PI’OjeCt
CompIeX|ty cn

gamzatlon c
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SdtFabel=
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E HsmgO

CollaboratlonRoom

EnvironmentalQualification
Pre-ConditionsGovernment

teb elE
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clearSafety
PQAPSALTO

Engmeerlng

L|V|ngProgram
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e ntDesign
Contractors
Structures
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LTO Program Tihange 1

Program Organization

/

< Program Management

— 1 approach (planning, tools, ...) for all projects and
team members (Electrabel, Tractebel and contractors)

X/

% Specific structure on-site
— Apply site processes and procedures
— Priorisation on site level by Program Owner

/

% Overview by Corporate Steering Committee
— Continuity with Corporate Programs
— Coherence and optimization on Corporate Level




LTO Program Tihange 1

Commitment and Project Management

/

s July 2012: 837 commitments, grouped into 101 Projects

— St
\/ 1 . " R . e
% For each Project: T
ot 4
Poursuivre
PP i YT H une exploftation
— Definition of activities, resources and deliverables B nonsabla
. : «Slre
— Activity planning
— Key Performance Indicators — Physical Progress
Complexité - Guide vers I'analyse des risques
90,00 —— Rn pl cement
s tendu Servomoteurs électrique
5000 /- /_ Analyse de maturité des Projets
8 14
70,00 16 Projets 12+
60,00 10
8
50,00
13 Projecs ol
= Complexity
40,00
N
30,00
2
20,00 F 30 Projets II
’ B8 E8e s RE e s e e e NI RAdRAR0ERAT23 2300050888
ARRRARBASSS 3§§§§§§§§Emm HEE R AR B B AR A B EEAREERER R
10,00
I I || I ®Scope BPlanning @Budget MOrganisation
0,00 g
&sn’* &9” &5‘ Qs & e’" «,’ H & '9 L& e;»" S &R @ & t«;’ S 09"’ (_D'” (_»” “_@ 5 &}9 c’b»"' ‘,_b‘
B
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LTO Program Tihange 1
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LTO Program Tihange 1

Actual status and Implemented Improvements

«* 06-14 November 2012: IAEA Pre-SALTO mission

D)

% 12 March 2014: Nuclear Phase Out Law Modified - Agreement Belgian
Government — ENGIE Electrabel — EDF signed

s 15 May 2014: Official end of Tihange 1 NPP Study Phase

% 21 August 2014: Decision for additional stop 2015 - Risk Analysis of grid black-
out

s September 2014: 1st “Ageing Outage” — Part 1
< 13-22 January 2015: IAEA SALTO mission e
< June 2015: 1st “Ageing Outage” — Part 2 - Poursuivee

Responsable
< June 2016: 2" “Ageing Outage” 2 SUre

«* 06-09 December 2016: IAEA SALTO FU mission

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 31



LTO Program Tihange 1

Actual status and Implemented Improvements

FANC &

SALTO SALTO Follow-Up federaal agentschap vioor nucleaire controle
Outage 2014 | Outage 2016 Outage 2018 Outage 2019
S1 S2 Design Part1 Design Part 2
Stop 215 Stop 2017
S1() CFVS
=nt Design
de Modifications
March 2014
] Political GO
End 2011 Mid 2012 10/2015 07/2016 <2020
File LTO Report V1 File LTO Report V2  Préconditions Ageing Design
* CK&B

1

01/10/2015
Startin LTO
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LTO Program Tihange 1

Actual status and Implemented Improvements

Mombres de Projets

=)
[

Ln
[

i
=

Lo
[

Pt
[

[
[

]

Réception par Bel V des projets (au 17/01/2017)

SO0
p - 450
43 L 400
- 350
- 300
250
- 200
- 150
- 100

474 - =0

0

Réceptionné | Réception | Réceptionné | Réception | Réceptionné Réception
Be v Belv en cours Belv BelvV en cours Be v BelvV en cours
2016-11 2016-12 2017-01

B Projets M Engagements

Mombre d'engage ments

765/871 final 96/119 final
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LTO Program Tihange 1
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Lessons Learned

IAEA SALTO Peer Review

s Performed by IAEA Staff and International Specialists (1 + 6) + some (3-4)

observers

/

* Analysis of Ageing Management Program — 1 Y2 week

— Physical and non-physical ageing, incl. preconditions and CK&B & 6 areas
— Safety related, safety impacting and Specific Functions SSCs

— Compliance with international LTO Standards

IAEA Safety Standards
Safety Reports Series

Ageing Management for

Nuclear Power Plants Safe Long Term

Operation of Nuclear
Power Plants

(Duea Daea

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017
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IAEA MANDATE

Article 111.A.6 of the lAEA statute:

* “The Agency 1s authorized to establish or adopt ... standards of safety for
protection of health and minimization of danger to life” in connection with
peaceful utilization of nuclear energy.

SSR-2/2 Safety of NPP: Commissioning and Operation
Requirement 14: Ageing management

* The operating organization shall ensure that an effective ageing management
programme Is implemented to ensure that required safety functions of systems,

structures and components are fulfilled over the entire operating lifetime of the
plant.

Requirement 16: Programme for long term operation

« Where applicable, the operating organization shall establish and implement a
comprehensive programme for ensuring the long term safe operation of the plant
beyond a time-frame established in the licence conditions, design limits, safety
standards and/or regulations.

Long Term Operation
Tihange 1 NPP, Forty is



Safety Standards on AM and LTO

NS-G-2.12
Safety Guide
on Ageing
Management

(DS485
approved)

IAEA Safety Standards
100 protecting peos @ the environment
Ageing Management for

Nuclear Power Plants

Safety Guide
No. NS-G-2.12

()aea

IAEA Safety Standards

for protecting people and the environment

Safety of

Nuclear Power Plants:
Commissioning and
Operation

Specific Safety Reguirements

No. SSR-2/Z (Rev. 1)

()aea

D ——

SSR-2/2: Commissioning and Operation (2016)

IAEA, Safeg Standards
foxt protecting peophe sed the efvircsment

Shaea

Safety Reports Series

" No.

Safe Long Term
Operation of Nuclear
Power Plants

(B)raea

SRS No 57

Safe LTO
(2008)

Safety Reports Series

Ageing Management for
Nuclear Power Plants:
International Generic

Ageing Lessons Learned

(IGALL)

Oraea

($)aea

SALTO Peer Review Guidelines

Guidelines for Peer Review of
Safety Aspects of Long Term Operation
of Nuclear Power Plants

SRS No 82

IGALL Report
(2015) )

Vienna, January 2014

Long Term Operation
Tihange 1 NPP, Forty is

Periodic Safety SSG-25

Nudlear Power Plants Safety Guide
on PSR

Specific Safety Guide (2013)

SS No 26
SALTO

Guidelines
(2014)



Steps of SALTO Peer Review Service

Phase 0: Workshop/seminar on IAEA safety standards and SALTO
methodology (optional)

Phase 1: NPP in preparation for LTO — programme, assessment, action
items scheduling

Step 1: Preparatory Meeting 1
Step 2: Pre-SALTO Mission
(one or more Pre-SALTO missions 10-2 years before entering LTO)

l‘ E
E AEA S\H:(? Peer i_(niu ol Continged o

: T o Wby - ‘

Phase 2: NPP ready for LTO

Step 3: Preparatory Meeting 2
Step 4. SALTO Mission
(less than 2 years before entering LTO)

Step 5: Follow-up SALTO Mission
(performed after Pre-SALTO or SALTO mission)

Long Term Operation 46
Tihange 1 NPP, Forty is



Time schedule of SALTO

Step 1.
Step 2:

Step 3:
Step 4.

Step 5:

Preparatory Meeting 1 2-3 days
Pre-SALTO Mission 8 days

Preparatory Meeting 2 2-3 days
SALTO Mission 9 days

Follow-up SALTO Mission 4 days

6-9 months prior to the mission

6-9 months prior to the mission

18-24 months after Pre-SALTO
or SALTO mission

it ange 1 NPP, Forty Is
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Standard SALTO Peer Review scope

 AreaA - Organisation and functions, current licensing basis, configuration/
modification management;

» Area B - Scoping and screening and plant programmes relevant to LTO;

« Area C - Ageing management review, review of AMPs and related TLAAS
for mechanical components;

« Area D - Ageing management review, review of AMPs and related TLAAS
for electrical and 1&C components;

« Area E - Ageing management review, review of AMPs and related TLAAS
for civil structures;

» Area F - Human resources, competence and knowledge management for
LTO.

Long Term Operation
Tihange 1 NPP, Forty is
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RESTRICTED

This Report is submitted to the ELECTRABEL GDF-SUEZ. Its initial distribution is
restricted to the authoriti d, the ib to the report and responsible Agency
staff. The Report will be derestricted within 90 days of the IAEA's transmittal letter unless a
contrary response has been received from the ELECTRABEL GDF-SUEZ.

Only when it is known that the report has been “derestricted” should this cover sheet be
removed.

Division of Nuclear Safety and Security
International Atomic Energy Agency
P.O. Box 100

A-1400 Vienna, Austria

*

Lessons Learned

2012 Pre-SALTO Mission - Main results

13 issues (5 recommendations — 8 suggestions)

1 Good Practice

22 Good Performances

Global conclusion

— Good and complete technical analysis; good
performance in very short delay;

— No major findings in analysis and action plans
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Lessons Learned

2015 SALTO Mission - Main results

RESTRICTED

‘This Report is submitted to the Government of Belgium. Its initial distribution is restricted to
s i 7 S . adeny

Only when it is known that the report has been “derestricted” should this cover sheet be
removed.

Division of Nuclear Safety and Security
International Atomic Energy Agency

. 0. Box 100
-1400 Vienna, Austria

»eE

10 issues (3 recommendations — 7 suggestions)
1 Good Practice

9 Good Performances

Evaluation of 2012 Limited Scope SALTO
mission

Global conclusion
— Plant in good condition

— Analysis and action plans in line with IAEA
expectations

— No major findings in analysis and action plans.
Good preparation for LTO of the plant
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Lessons Learned

2016 SALTO Follow-Up Mission - Main results
% Evaluation of 2015 SALTO mission
— 8 issues “Resolved”
— 2 issues “Satisfactory Progress to date”
% Global conclusion
e — The plant has significantly progressed in the field
P o of long-term operation and ageing management.
z:::\:::s Ill'f:f M"LB“ NP — The plant activities are consistent with IAEA Safety
Standards for safe long-term operation.
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Tihange 1 Pre-SALTO 6-14 November 2012 Results Overview

A - Organisation and functions, current licensing basis,
configuration/modification management

B - Scoping and screening and plant programmes relevant to LTO

A-1 The plant and the involved entities

do not have a clear role with regards to
the design authority function

Collaborative and transparent
approach to LTO project

A-2 The process of the modifications
documentation as part of the current
physical configuration documentation of
the plant is not properly carried out

B-1 Design basis documentation for the
plant is difficult to obtain

B-2 The system health reporting
process in the plant surveillance and

monitoring programme does not include
the appropriate SSCs within the scope
of LTO

C — Ageing management review, review of AMPs and revalidation of
TLAAs for mechanical components

D - Ageing management review, review of AMPs and revalidation of
TLAAs for electrical and 1&C components

C-1 Ageing management programmes
(AMP) do not address all generic IAEA
AMP attributes

C-2 Data collection and record keeping
do not ensure the consistency and
update of data for scoping and
screening of SSCs

D-1 The cable system (cables, cable

trays, electrical connections) has a lack
of EQ for LTO

D-2 The LTO database containing
results of ageing management and
environmental qualification (Q-List) is
not complete

E - Ageing management review, review of AMPs and revalidation of
TLAAs for civil structures

F - Human resources, competence and knowledge management for LTO

E-1 Fire protection of cables and
masonry partitions qualification has not
been revalidated in the LTO process

Suggestion

Good Practice

E-2 Ageing Management Evaluation of
components and structures anchorages
does not address potential stress
corrosion cracking of high-grade steel
bolting

F-1 Staffing of the LTO project is not

adequate

F-2 Systematic approach for
Competence and Knowledge
management is not implemented for
long term operation of the plant

F-3 Staffing plans for the long term
operation of the plant are not adequate




Tihange 1 Pre-SALTO 2012 Issues Resolution Degree

A - Organisation and functions, current licensing basis,
configuration/modification management

B - Scoping and screening and plant programmes relevant to LTO

A-1 The plant and the involved entities
do not have a clear role with regards to
the design authority function

A-2 The process of the modifications
documentation as part of the current
physical configuration documentation of
the plant is not properly carried out

B-1 Design basis documentation for the
plant is difficult to obtain

B-2 The system health reporting
process in the plant surveillance and
monitoring programme does not include
the appropriate SSCs within the scope
of LTO

C — Ageing management review, review of AMPs and revalidation of
TLAAs for mechanical components

D - Ageing management review, review of AMPs and revalidation of
TLAAs for electrical and 1&C components

C-1 Ageing management programmes
(AMP) do not address all generic IAEA
AMP attributes

C-2 Data collection and record keeping
do not ensure the consistency and
update of data for scoping and
screening of SSCs

D-1 The cable system (cables, cable
trays, electrical connections) has a lack
of EQ for LTO

D-2 The LTO database containing
results of ageing management and
environmental qualification (Q-List) is
not complete

E - Ageing management review, review of AMPs and revalidation of
TLAAs for civil structures

F - Human resources, competence and knowledge management for LTO

E-1 Fire protection of cables and

E-2 Ageing Management Evaluation of
components and structures anchorages
does not address potential stress

F-1 Staffing of the LTO project is not

F-2 Systematic approach for
Competence and Knowledge

olting
7z A ) \
Recommendation Issue resolved l// r_vf»B\_ ‘) F-3 Staffing plans for the long term
/‘ (,\\ :D ;'/ operation of the plant are not adequate
Suggestion Satisfactory progress to date L (:SU' }/

Good Practice




Tihange 1 SALTO 13-22 January 2015 Results Overview

A - Organisation and functions, current licensing basis,
configuration/modification management

B - Scoping and screening and plant programmes relevant to LTO

A-1 Lack of programme for sustainable

management of ageing for LTO

A-2 Inadequate implementation of
ageing management programmes

B-1 Lack of comprehensive evaluation
of active mechanical components

B-2 Unclear demonstration of

mechanical equipment qualification

C - Ageing management review, review of AMPs and revalidation of
TLAAs for mechanical components

D - Ageing management review, review of AMPs and revalidation of
TLAAs for electrical and 1&C components

C-1 Lack of completeness for the ageing

management programmes

D-1 Insufficient preservation of 1E
cable-system qualification and
functionality during LTO

E - Ageing management review, review of AMPs and revalidation of
TLAAs for civil structures

F - Human resources, competence and knowledge management for LTO

E-1 The plant approach to confirmation
of containment integrity

E-2 Leaching of Calcium Hydroxide on
the floor slab of electrical building
basement

F-1 Incomplete implementation of
competence and knowledge
management processes

E-3 Improper anchoring of supports in
relay room of electrical building

Suggestion

Good Practice

Management of critical suppliers




Tihange 1 SALTO 2015 Issues Resolution Degree

A - Organisation and functions, current licensing basis,
configuration/modification management

B - Scoping and screening and plant programmes relevant to LTO

A-1 Lack of programme for sustainable
management of ageing for LTO

A-2 Inadequate implementation of
ageing management programmes

B-1 Lack of comprehensive evaluation
of active mechanical components

B-2 Unclear demonstration of
mechanical equipment qualification

C — Ageing management review, review of AMPs and revalidation of
TLAAs for mechanical components

D - Ageing management review, review of AMPs and revalidation of
TLAAs for electrical and 1&C components

C-1 Lack of completeness for the ageing
management programmes

D-1 Insufficient preservation of 1E
cable-system qualification and
functionality during LTO

E - Ageing management review, review of AMPs and revalidation of
TLAAs for civil structures

F - Human resources, competence and knowledge management for LTO

E-1 The plant aporoach to confirmation E-2 Leaching of Calcium Hydroxide on F-1 Incomplete implementation of
P PP . ) the floor slab of electrical building competence and knowledge
of containment integrity basement management processes

E-3 Improper anchoring of supports in

relay room of electrical building
. o ) )
Recommendation Issue resolved l/ (.,!\_ )
Suggestion Satisfactory progress to date N ( / /
= 4
~— ~

Good Practice




Lessons Learned

IAEA SALTO Peer review Missions — Overall Conclusion

\/
000

o0

o0

L (4

4

o0

L)

o0

Approach compliant with IAEA Standards

Analysis and action plans in line with IAEA expectations

No major findings in analysis and action plans. Good preparation for LTO of the
plant

Plant in good condition

The plant has significantly progressed in the field of long-term operation and
ageing management.

The plant activities are consistent with IAEA Safety Standards for safe long-term
operation.



Lessons Learned

Tihange 1 LTO Program — Lessons Learned

Efficiency Communication

Coordination and
Integration with Site




05

Conclusions

o

CNGiIC

Electrabel




Conclusion

To keep in mind

’0

% Tihange 1INPP LTO Program:
— Processes up to date
— (Pre-Conditions and Competence/Knowledge

Management) -]
— Ageing Management: Finalized in 2016
— Design Planning: On track
— Investment plan: Respected
 LTO Study File IAEA Compliant
~ FANCStrategicNote
GEEEED 4D

*

D)

» Site process

L)

— Improved knowledge and awareness regarding
Ageing Management

— Living and sustanable Ageing Management

4

L)

» Assessments
— Compliant with IAEA expectations and Standards

L)

Long Term Operation Tihange 1 NPP, Forty is the new twenty - Belgian Nuclear Society - January 26, 2017 59



Conclusion

Conclusion

Tihange 1 NPP:
s Commissionned in 1975, 40 operation
% Numerous upgrades and improvements

/

¢+ Positive evaluation of International Authorities

Some may say that “Life begins at Forty”, ...

| prefer the statement ...

0w 20
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Questions - Answers
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