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We work safely or not at all.

So... Safety first!
4 EPZ
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improving
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André de Jong

Since 1995 he is working for Borssele NPP in the Netherlands. As
a mechanical engineer he was involved in structural analyses of
mechanical components and ageing issues. Since 2007 he leads
the engineering department responsible for in-service inspection
and ageing management.

He was project leader for the LTO assessment project for
Borssele NPP which resulted in a renewed license comprising
operation until 2034 (60 years of operation).

He is involved in several IAEA-activities on Ageing Management
and Long Term Operation including as a reviewer in several
SALTO Peer Reviews.




Facility Process Mwe net W
Beznau-1 PWR /{ﬁ Operating

V PWR 365 | Operating
Borssele PWR 512 | Operating
Biblis-A PWR 7T Strort-Beowa
Doel-1 PWR 392 | Operating 1975 | Indivision Doel (EBES, INTERCOM, | o\ .\

UNERG)
Doel-2 PWR 392 | Operating 1975 | Indivision Doel (EBES, INTERCOM, | o\ .\
UNERG)

Ringhals-2 PWR 870 | Shut Down 1975 | Swedish State Power Board Sweden
Tihange-1 PWR 962 | Operating 1975 | Electrabel Belgium
Neckarwestheim-1 PWR 785 | Shut Down 1976 | EnBW Kraftwerk AG Germany
Biblis-B PWR 1240 | Shut Down 1977 | RWE Power AG Germany
Fessenheim-1 PWR 880 | Shut Down 1977 | Electricite de France (EdF) France
Fessenheim-2 PWR 880 | Shut Down 1978 | Electricite de France (EdF) France
Bugey-2 PWR 910 | Operating 1979 | Electricite de France (EdF) France
Bugey-3 PWR 910 | Operating 1979 | Electricite de France (EdF) France
Bugey-4 PWR 880 | Operating 1979 | Electricite de France (EdF) France
Gosgen PWR 970 | Operating 1979 | Kernkraftwerk Switzerland
Unterweser PWR 1345 | Shut Down 1979 | EON Kernkraft GmbH Germany
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Borssele Nuclear Power Plant

2-loop PWR, designed and built by S/IKWU (Germany)
« Construction started in 1969

« Commercial operation since October 1973

* Originally 465 MWe, upgraded to 512 MWe (2006)

» Design operating life: 40 years (2013), originally no end-date
In license

e T « PSR every 10 years: several safety upgrades implemented

» — .»  License renewal in 2013 based on LTO assessment: license

L y | — for operation until 2034 (60 years of operation)
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Several safety upgrades

- Filtered containment venting
Seismic supports/HELB;
H, mitigation: PAR ~
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Two-train autonomous (10h)
make-up and decay heat
removal system

Additional bunkered building - — ; : [H /
for RPS and emergency R o New emergency diesels in a
control room 71 new separated building




conceptual

Material degradation
by time and/or use




Ageing management:
how did we do 1t? (1)

PLAN
2. Co-ordination of SSC
‘ageing management programme

In the beginning ‘ageing management’
as a term did not exist, we just called it
maintenance. ‘Ageing management: do
we need to do something else or
something different’?’

+ Preventive maintenance
«Corrective maintenance

In the nineties ‘ageing management’

appeared as a term and IAEA guidelines

came up.
= | 1997: Borssele received a formal
%ﬁ? Iicense. requirement to implement

== an ageing management system

E;f%ﬁfl Ageing experience feedback
] \ procedure and
;ﬁ%ﬁ; a specific Ageing Management
. Team (AMT) was introduced




Ageing management:
how did we do it so far? (2)

# Plugged tubes in the KCB steam generators
o0 1973-2021
IAEA AMAT Peer Review in . -
2003 SR AN Zangi e
i —4=BO02, 2021 plugged 85
Performance based review i: [ —a -
on ageing management & »
‘The safety related SSC are in general (,,m 5
in a good condition’ - |
%
Improvements can be made in =1 sl
documentation and traceability. T ar
X7 7
: 2=
The result of a good (material) design and ageing management =T 5
by experienced engineers. Incaloy 800 tubes e




LTO assessment. showing
good ageing management

Feasibility

Operational reactors by age

‘ Verification of preconditions |

Scoping and screening

B
i
£
- 10
) |I III || | | | | ||| I III I Ill | e
o ANRANRNn RN nalRuRndRRuNRRRRD 1
0 PP
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Safe Long Term l

Prior to LTO Assessment

USA: License Renewal from 40 to 60 years ‘

IAEA extrabudgetary programme on

. Operation of Nuclear E’ p— Revalidation of safety g
Safety Aspects of Long Term Operation Power Plants B | oot scarer it empis | |3
: g
(2003-2006): g
=» Safety Report 57 e e :
=>» NS-G-2.12 (now superseded by SSG-
48)
=>» SALTO Peer Review Service was LTO assessment principle [ tmsowe |

available Material degradation caused
by time and/or use

Implementation of plant commitments
for LTO

developed

Ageing management

LTO Approval & Implementation

required

‘Show for a clearly defined scope of SSC
important to safety that (physical) ageing |- -
is managed and revalidate time limited =~ e

ageing analyses’

NPP Borssele lifetime [years] 40 60



Feasibllity study for operating Borssele
NPP for 60 years of operation

A A Plant Analysis
- =
List of SSCs Assessment Remaining SSCs
. MARK | LIST OF COMPONENTS CONSIDERED '_b MARK L.\ST.OF COMPONENTS CONSIDERED
1 Life Time eactor Pressure Vess —> T |lfeTime |ReactorPressure vessal
W h at I nve St m e nts a re % Project Con:wnms :: f;zt:;;vaﬂabﬂity :: g Project §E§§‘ﬁ§§§%’r‘;"‘;;§wmg i::ei:ay'b”ny Fa"ures
necessary because of: ; B .
: P mechanisme . ]
?? et |Ganmtors - . i el AS'B,"m Condftfon Operational Behaviour
12 maintenance Frimary coolart pump > Life limiting effect of - g g::iglizf:ﬂs:? G feed pumps (D es,gnl Mﬂtenﬂ’, Mom'ton'ng IHSPGCH.O"
[} P h S i Ca | a e i n of SS C 13 ::geplmns ﬁgisreu\‘smuengcy;l:um structure :: ageing mechanisms — E‘é gggsaarl\-sn:ra e F &bﬁc&ﬁon} !
y g g E e ;’i‘r:?t;?i‘::‘l:onmt-ons __p| Currentcondiion ? ¥ 1] e e
i i cvronpme. > rechnological ageing | | & L e s Degradation Mechanisms
* Technological : I e (Corrosion, Iadation, Life Limiting Situations
(@) b SO I escence (S p are gg ; : hecer :: Remaining it of SSC Fatigue)
a7 Civilworks for nuclear island
pa rts ; |1&C etc. ) = — - Preventive Measures/
. = = PLEX
® N ee d fO rm p rove d FANP experience Repair, Replacement
ageing management
This resulted in a positive business case. Perf din 2004 b
. errormed in
Conceptual Obsolescence In 2006 an agreement with the Alists £ OEMyt 0
. . speciallsts Trom ogetner
(safety upgrades) is taken government was made making P &

care by 10-yearly PSR operation until 2034 possible. with plant engineers

But of course it still has to be proven mmmmmm) LTO assessment
that it’s safe!



L TO assessement overview

\ m—
P A Safety report Nr 57 guidelines
N \G LTO “bewusvoerlng" Safe Long Term Operation of |

KCB Nuclear Power Plants

Phase prior to LTO Feasibility (3.1)

EA NS-G-2.12 (ch 6)

assessment Ageing Management for Nuclear]
(SR57, figl) Power Plants [~
Verification of
preconditions (3.2) \/\

p Phase LTO

Scoping (4.1) assessment

T (SR57, figl)

A 4
Screening(42) | 9@@00Z0Qn—m—————-——— rl TLAAs (6)

RPV

AMR (5)
Passive

[

Fatigue
\ 4 A A 4 A LBB
Check of existing Mechaniealy
lant programmes i i ivil
plant prog (barrier concept) Mechanical B Electrical Civil / structural |
[ »r EQDBA
— —
|
_________________ Y S — o — o i L
A
Documentation of basis
for LTO
Phase LTO
approval & Regulatory | Implementation of plant
implementation Oversight 1 commitments for LTO
(SR57, figl)




KCB project LTO “bewijsvoering” based on IAEA Safety Report 57:

Feasibility and verification of preconditions;

Scoping, screening and Ageing Management Reviews;

Revalidation of the following TLAAs:

* Reactor Pressure Vessel (RPV);

* Fatigue;

* Leak Before Break;

* Qualification of Design Base Accident resistant electrical Equipment.

Assessment of active components;

Documentation for LTO basis;
Regulatory oversight and the KCB implementation of plant commitments.

The outcome of the project LTO “bewijsvoering” was submitted to the Dutch
regulator KFD for a license change procedure for long term operation of KCB until
2034.



Project overview chronological

2008 2009 2010 2011 2012 2013 2014 2015
Scoping -
Screening D
L

Aging Management Review of passive

structures & components Pré-SALTO ¢ SALTO & Follow-up 4 (SALTO Peer reviews)

Rewalidationof Aging desien TLAA, (D

Environmental Qualifications

Verification Plant programmes _

Active components assessment

Regulatory review >

Formal license approval process

Regulatory review of implementation licence
requirements

Additional measures & verification O

License Application ’
License signed



Examples Time Limited Ageing
Analyses

RPV i i B
Integrity
I Y
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suction pump

suction hose
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EPZ

* A joint effort: EPZ — Framatome — NRG

framatome

* Scoping

] Fatigue assessment
* RPV Integrity assessment

* AMR
* Fatigue Monitoring

Coordination
Methodology

The project gave EPZ a good basis for ageing management and knowledge management.
An important basis for even further operation after 60 years.




Ageing management based on good
knowledge and adequately acting
oh experiences

Good performance but still a
reactive approach

A A

—

1. Objectives and

2. Scoping and
SSC's

8. Improvement
actions

Ageing

Management
Process EPZ

7. Ageing review
6. Analysing ageing

results

¥

3. Identification of
2ging issues &
understanding

External mwup-u,?
ience.

experience on ageing
(WANO, VGB, IAEA etc)

INew |ssues—|

Internal ageing |

Isteportsetc) |

|
Ageing results
|

( Operational Processes EPZ)
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Ageing management is documented and

updated regularly based on modifications

and particulary on in- and external

ageing experiences.

e SSG-48 is used as guideline

* |GALL database is used to benchmark
our AMPs

e COMSY is used and will be further
developed as a support tool for AM

The ‘post-LTO phase’: combining
original approach with results of AMR

SSC of NPP Borssele
Scoping & Screening ‘
|
\ \J \ ) \ J

Mechanical Mechanical Electrical
class 1 (A) non-class 1 (8) | | (and I&C) i"““‘”':'n «
components components components P lbull -
(e.g. RPV, MCL, (e.g. valves, (e.g. cables, sulgl entsc': J‘
MCP, etc.) piping, etc.) buses, etc.) EEEIE, ST

\ 'lL \

‘ Ageing Management Review of SSCs in Scope

A comprehensive LTO assessment
including a comprehensive ageing
management review resulting in
explicit AMPs

A well documented ageing management
review and a set of AMPs but a risk of
doing well on paper but not in the field




EPZ

Information from France about SSC in Borssele NPP: six ‘Civaux-welds’
welds emergency cooling lines (December investigated during outage april 2022,
2021) (qualified) ET and UT:

=» No reportable indications found

TJ030Z010

L 19mm

os
présentant des fissures

Borssele Ageing Management Team

performs ageing analysis:

* Risk of transferability on Borssele is
determined: low

* Actions are defined to perform non-
destructive testing

The ageing management document for
this piping is updated with this
information (refering to the documented
ageing ageing analysis)




* Knowledge management
Safe and reliable operation * Old plant with new staff

* German phase-out
* Equipment Reliability
e Technological obsolescence

!

until 2034!

Operation until 2044 or * Subsequent Licence Renewal
p) 2 * New LTO assessment and LTO
054 investments

* Commitment of Dutch government

* Public

* Need to avoid nuclear accidents
around the globe

* |nvestors

New built in The Netherlands?
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Team Leader
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