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Preamble

Directive2014/87/EURATONEcognises the importance of peer reviews as a tool for
the ongoing improvement of nuclear safetiyor this reason it provides as follows in its
article eight:

The member States shall ensure the following in a coordinated manner:

a. that a national assesnent be carried out, based on a specific issue relating to the
nuclear safety of nuclear facilities located in their respective territories;

b. that all member States be invited to the national assessment peer review mentioned
in letter a), along with th&€ommission, to attend as an observer;

c.that adequate measures be adopted for the tracking of the respective results of the
peer review process;

d. that reports on the process be published, along with the main results when these
become available.

The merber States shall ensure the existence of provisions allowing the first topical peer
review to be initiated in 2017, with subsequent peer reviews performed at least once
every six years.

The subject chosen for this first review has been the management déaupower
plant ageing.

In compliance with this mandate, the CSN has drawn up the National Assessment
Report, including analysis of the Overall Ageing Management Programme applicable by
the Spanish nuclear power plants on the basis of the regulatioplaa® in Spain, as well

as its specific application for the systems, structures and components selected in the
specification.

01. General information
01.1. Nuclear installations identification

As is shown below, the Spanish fleet of operating nuclear power placusrently made
up of a total seven groups at five sites:

w Trillo nuclear power plant (PWRWU).

w Vandellés Il nuclear power plant (P¥YWWRestinghouse).

w Cofrentes nuclear power plant (BW&keneral Electric).

w Asco nuclear power plant (two P\WWRestinghouse groups

w Almaraz nuclear power plant (two PWRestinghouse groups

This section includes a general description of each of these facilities.
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Trillo nuclear power plant (PWRWU).

Trillo nuclear power plant is owned by the companiegrdrola Generaciors.A., Gas
Natural SDG S.A., Hidroeléctrica del Cantabricca8dNuclenor S.A.

A single thredoop power reactor of thePressuigsed Water Reacto(PWR) type is in

operation at the site, with a rated thermal power output®027.0 MWt. The plant was

designed and supplied by the German comp#&mgaftwerk Union Aktiengesellschaft

(KWU)E KS aYlF Ay &adzll) A SNE A AARBMBNNB Yy Gf & GKS CN&X

The reactor attained criticality for the first time on May™4988 and commercial
operationbegan in August$1988

Vandellés Il nuclear power plant (PW¥Rstinghouse).

Vandellos Ihuclear power plant is owned by the electricity utilitiEadesa Generacion
S.A. (72%andIberdrola Generacion S.A.U. (28%).

A single thredoop power reactor of he Pressuiged Water Reacto(PWR) type is in
operation at the site, with a rated thermal power output of 2,94MB\i.

The reactor reached criticality for the first time on Novembef 1987, and commercial
operation began in March81988.

Cofrentesnuclear power plant (BW&eneral Electric).

Cofrentesnuclear power plant belongs exclusively to the utilibgrdrola Generacion
S.A.U.

A single power reactor of the B\ABRtype is in operation at the site, designed and
supplied byGeneral Electric (GE) KS LJ | yi Qa Odz2NNByidte tAOSyas
is3,237 MWH.

The reactor reached criticality for the first time in August 1984 and commercial
operation of the plant began in Marc985.

Asco nuclear power plant (two PWRestinghouse groups).

Unit | of the Asco nuclear power plant belongs to the electricity utilifgndesa
Generacion S.A. (100%hr its part, Group Il is owned by the utilitesdesa Generacion
S.A. (85%@ndlberdrola Generacion S.A. (15%).

There are two thredoop power reactors of tb Pressuised Water Reacto(PWR) type
designed by Westinghouse in operation at the site, each with a rated thermal power
output of 2,940.6MW.

Unit | reached criticality on June #71983 and commercial operation began én
December 1 1984.Unit Il reached initial criticality on September11985 and began
its commercial operation on March 31986.
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Almaraz nuclear power plant (two PWRestinghouse groups).

Almaraznuclear power plant is owned by the companiégrdrola Generacion S.A.,
Endes Generacion S.AndGas Natural SDG S.A.

There are two thredoop power reactors of th&ressused Water Reacto(PWR) type
designed by Westinghouse in operation at the site, with a rated thermal power output
of 2,956.6 MWt (unit ) and2,955.8 MWt (unit Il), respectively

Unit | reached criticality on April"51981 and its commercial operation began in
September 1 1983. Unit Il reached initial criticality on September®9983 and its
commercial operation began in Jul§f 1984.

01.2. Process to develp the national assessment report

In July 2015 the European Nuclear Safety Regulators GENBREGesponding to a
proposal by the Western European Nuclear Regulators Assoc{@IBNRA)dentified
the management of nuclear power plants ageing as aesuilipr the first topical peer
review, which will be implemented via the four phases shown in the following figure.

)
* Approval of terms of reference for the Topical Peer Review - May '16
* Approval of WENRA technical specification at ENSREG plenary - Nov'16 2016
Phase 0 | « Mobilisation and stakeholder engagement
Preparation NS 1)
N N\
* National assessment against WENRA technical specification Jan 2017 ¢
Phasé 1 - * Preparation of National Assessment reports a[;| 20170
National ® Publication of National Assessment reports - December '17 s
Assessment 7 X /
* Completion of pre-workshop review of national reports (questions & ¥ il ik
and answers process) - April '18 Jan 2018 to
DEpaa ° Peer Review Workshop - May '18 Aug 2018
Review * Publication of Workshop Report - Aug '18 2
N—
~\
* Publication of ENSREG Implementation Plan - December ‘18 2018 to 2023
* Report status of implementation of follow up actions - December '23
J

In keeping with its participation as a memberWENRAN the aforementioned topical
peer review, the Spanish Nuclear Safety Col@&INhas established a process for the
performance of Phasg (National Assessment Report).

Prior to initiating the development of the report on the plants, the CSN called a sector
specific meeting to explain the background of the WENRA project in questiem. Al
explained was the final content of the technical specificatioh 2 LJA OF f t SSNJ wS @A
' 3SAYy3 alylF3aISYSyid ¢SOKYyAOIf {LISOATRAOFGAZ2Y T
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WENRA identiéd a number of programmes farhich a specific and detailed description
of the process performed and results obtained was requested, in order to demonstrate
the effective management of ageing effecthese programmes are as follows:

w Electrical cables (Chapter 03)

w Concealed pipeworkGhapter 04)

w Reactor pressure vessels (Chapter 05)

w Calandria/pressure tubes (CANDU) (Chapter 06)

w Concrete containment structures (Chapter 07)

w Prestressed concrete pressure vessels (AGR) (Chapter 08)

Annex 1 of the technical specificatipt] details the contents required in the national
report to be submitted to WENRA for the assessments to be carried out as from 2018,
specifically:

w Description of ageing management programmes

w Scope of ageing management for the applicalfle/ SQ a

w! 3SAy3 FaasSaavySyid 2F LWL AOlLIo6tS {{/ Qa
waz2yAl2NAy3I: (SadAy3asr al YLt Ay3ad YR AyaLlSoa:
w Preventive and remedial actions

w[ AOSyasSQa SELSNASYyOS 2F (KS |LIWLIX AOlLGAZY 3
w Regulator assessment and conclusioegarding ageing management

On the basis of the applicability of the previous chapters to each plant, the CSN
established certain timeframes (Janualyne 2017) in which each of the Spanish nuclear

power plants were required to submit drafts for commentsyesponse to the technical
specification1].

With a view to carrying out a structured plan and complying with the timeframes set out
by the CSN, a working group was set up, led by UNESA and a licensing represemtative,
represent all the plants, this also including technicians from each site.

In the case of the Spanish nuclear power plants, and given that the Spanish nuclear fleet
does not include eitheEANDWr AGRplants, theNational AssessmeiReport contains

the information requested in relation to Chaptdd2, Overall ageing management
programme requirements and implementatioas well as the following chapters:

w Electrical cables (Chapter 03)

w Concealed pipework (Chapter 04)

w Reactor pressure vessels (Chapter 05)

w Qoncrete containment structures (Chapter 07)

This process began with a request by the CSN to the Spanish nuclear power plants for
each of these facilities to draw up a report in response to the aforementioned
specification This request materialised throughe sending of letters to each licensee,

with the following references:

w CSN/C/DSN/VA2/16/592]
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@ CSN/C/DSN/TRI/16/43]
@ CSN/C/DSN/COF/16/44]
@ CSN/C/DSN/ASOBL76 [5]
@ CSN/C/DSN/ALO/16/78]
® CSN/C/DSN/SMG/16/32]

As a result, the licensee of each of the nuclear power plants has performed a detailed
Fylrfeara 2F GKS FlLOAfAl&Qa h@SNItt ! ASAy3
Management Programmes (AMP) for the selected systems, structures and components

and hassubsequently submitted a report on this analysis to the Spanish Nuclear Safety
Council (CSN), in accordance with the programmes established inWBBIRA
specification[1]. A special case was ttianta Maria de Garofiauclear power plant,

whose report was requested by lettgf] due to its not being in the definitive shutdown

situation atthetimel 2  SASNE GKS NByYySgtft 2F GKS LI FydQ
on August 2017 by orde ETU/754/2017Consequently, and in accordance with the
WENR/Apecification1], as Santa Maria de GarodPP was in the definitive shutdown

situation as of December 312017, the present national report does not incéuthis

facility.

Next figure shows the schedule of starting the commercial operation and the
subsequent license renewal and dates of starting the {mm operation for the
Spanish nuclear power plants within the scope of the present National Repoffiglire

also shows the schedule of the before mentioned special case of Santa Maria de Garofia
NPP.

STARTING COMMERCIAL OPERATION DATE AND SCHEDULE OF
OPERATING AUTHORISATIONS

TRILLO | | ] A
VANDELLOS | [ [ |
COFRENTES | | ] [

ASCO Il [ [ I LSS,

ASCO | | | ] LSS
ALMARAZ Il ! | | A
ALMARAZ | ! | ] WA

GARONA| [ [ V77771

DONTODNONTODONTODONTORONTONONT ©OONT © @

OINNININENMNOOOWMOVODDDDDDOO0OO0O0O0 Addddd N ANANANANMOMOMOHO®M

[N NoNoNoNoNoNoNoNoNoNoNoNo NN el olololNeolNolNo oo loololololoNeo o hoNoh o]

e A A A A A A A A A A A AN NN NN AN AN AN AN AN AN AN AN NN NN NN NN
@ Starting Commercial Op@ 12 PSR 022 PSR @32 PSR @Long Term Op
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During this process the CSN has held several meetings with the licensees of the Spanish
nuclear power plants in order to provide guidance on the processtadrawing up of

their reports. The conclusions and compromises of the aforementioned meetings are
summarised in the minutes of the three meeting:

w/ {bk! WekLa9{ KDIDOWKMTAHKAHYE amaid /22NRAYI i
of the Spanish Nuclear Pow&lants, to perform the Topical Peer Review (TPR)
blraA2yFf WHLR2NI o6¢t woé

w/ {bk! we¢kLa9{ kD9 R&uman sercoondinationxondos tifulares de las
CC.NN.EE. para la elaboracion del informe nacionalaj@tal Peer Reéew (TPR)

[9].

w/ {bk! w¢kD9a! kD9 bReunidmdescqordinagidn can dodtitulares de
las CC.NN.EE. para la elaboracién del informe nacioribbdielal Peer Review (TiPR
[10].

In keeping with the schedule approved BENSREGhe CSN consided that these
reports should be submitted prior to June®8R017, these having been received by way
of the following letters:

w CNVL-CSN6542[11] (reference report for Ascé NPP and Vandell6s || NPR2DEA
127[12]).

w Z-04-02/ATFCSNI010976[13] (reference report for Trillo NPP:-LI7/015[14]).

w 179998330238T15] (reference report for Cofrentes NPP: DIB$7-05[16]).

w Z-04-02/ATACSN012682[17] (reference report for AlmaralkiPP: 1717/014[18]).

w NN/CSN/104/201719] (reference report for Santa Maria de Garofia NPROQ-B24
[20]).

On the basis of the reports submitted lbhe licensees of the rest of the nuclear power
plants, the CSN has drawn up the National Assessment Report, which will be subjected
to peer reviews among the European countries.
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02. Overall ageing management programme requirements and implementation
02.1. Nationalregulatory framework

As the regulatory authority, th&panishNuclear Safety Council (CSN) sets out ageing
management requirements in the followirtpcuments

w CSN Instruction 432 on safety requirements for the management of ageing and-long
term operation of nuclear power plan{21].

w Safety Guide 1.10 on nuclear power plant periodic safety revi2®js

Likewise, article 7.19 of Instruction28 on basic nuclear safety requiremeafsplicable

to nuclearinstallationsestablishes that the installation must have ®verall Ageing
Management Programmthat identifiesthe ageingdegradation of structures, systems
and componentsimportant to safety specifying their possible consequences and
determiningtheir expected operating lifand the activities required to maintain their
operability and reliability.

IS22[21]is the standard developed by the Spanish regulatarhority, with the force

of law, that regulates safety criteria for ageing management, including management in
the case of longerm operation, this instruction being applicable to all the Spanish
nuclear power plants with one or more PWR or BWR powettoes.

The requirements established in-28 [21] are applicable under all plant operating
conditions, from initial starup to definitive shutdown, for which reason common and
specific requirements are defined for each oéttwo plant service lifetime phases:

w Design lifetime of the facility (40 years for the Spanish plants): this corresponds to
the plant operating period estimated or calculated in the design, during which the
facility is expected to fulfil its function ing¢hterms established by the licensing basis.

w Longterm operating period: this corresponds to the plant operating period beyond
the design lifetime.

Within the design lifetime period, the CSN requires the nuclear power plants to develop
and implement a Ovearll AgeingManagement Fogramme (OAVIP), defined as the
ageing management action programnmeorder to reactthe original design lifetime of

the facility without any deterioration of safety and maintaining compliance with the
currentlicensing basis.

As re@rds the longterm operating period, K22 [21] requires the nuclear power plants
to proceed as follows:

w Developing the Integrated Plant Assessment (IPA), which summarises the technical
justification of ageing management witbspect to the longerm operating period.

w Developing and implementing a Leiigrm Overall Ageing Management Programme
(LFOAMP), based on the conclusions of the IPA and corresponding to the lifetime
management actions programme during the letegm operaing period.
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Likewise, as a result of the requirements of their operating permit, the Spanish plants
are subjectd to a Periodic Safety Review (PSR) every ten yedrgh the scope,
content, documentation and terms of presentation are established in CSN Safety Guide
GS1.10 [22]. This guide requires the presentation ofirrent or expected ageing
analyses, using the information available the Overall Ageing Minagement
Programmesleveloped during the PSR tgear period.

In the case othe PSR prior to lonterm operation, this shall include the following
documents, in addition to the PSR documentation itself:

w Integrated Plant Assessment AR which shall contain Ageing Management Studies
and TimeLimited Ageing Analyses.

w Proposal for a supplement to the plant Final Safety Analysis Report, to include studies
and analyses justifying the losigrm operation of the plant.

w Proposal for review aofhe Technical Specifications, to include the changes required
to maintain safe operating conditions during the letegm operation of the plant.

w Study of the radiological impact associated with ldegn operation of the plant.

w Proposal for review of thdkadioactive Waste and Spent Fuel Management Plan
corresponding to longerm operation of the plant.

02.2. International standards

The methodology used for the development of the Spanish plawéerall Ageing
Management Rogramme is based fundamentally on the Amesn methodology
described in 10 CFR %3], as well as in other references including the operating
experience of the nuclear industry, as shown below:

References of the USuclearRegulatory Authority

w 10 CFR Part 5&equirements for Renewal of Operating Licenses for Nuclear Power
Plants,[23]

w Regulatory Guide 1.188tandard Format and Content for Applications to Renew
Nuclear Power Plant Operating Licenses,

w NUREG@G1800,Standard RevieWwlant for Review of License Renewal Applications For
Nuclear Power Plant§24]

w NUREG@G1801,Generic Aging Lessons Learned (GALL) R@ajrt

Industry references

w NEI 9510, Industry Guidéne for Implementing the Requirements of 10 CFR Part 54
¢ The License Renewal RUZG]

w EPRI1010639,Non-Class 1 Mechanical Implementation Guideline and Mechanical
Tools,[27]

w EPRI1013475Plant Support Engineeringicense Renewal Electric Handboa@s]

w EPRI1015078Plant Support Engineeringging Effects for Structures and Structural
Components (Structural Tool29].
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In addition to the references indicated in23[21], consideration is given in the Spanish
plant Overall AgeingdManagementProgrammeto other international references not
required by IS22[21] and relating to nuclear power plant ageing management, such as
the following guidelines or documents developed by the IAEA:

w IAEA Safety Reports Series N° @geing Management for Nuclear Power Plants:
International Generic Ageing Lessonsrbed (IGALL), 2015.

w IAEA Safety Guide N&2.12,Ageing Management for Nuclear Power Plants Safety
Guide. February 2009.

w IAEA Safety Report Series N° SgfeLongterm Operation of Nuclear Power Plants.
November 2008.

w IAEA Services Series N° ISALTO Gdelines. Guidelines for peer review loing
term operation and ageing management of nuclear power plants. December 2008.

w IAEAEBPSALTO,Safety aspects ofongterm operation of water moderated
reactors. Recommendations on the scope and content of progresnfor safdong-
term operation. July 2007.

w Technical Reports Series N° 448ant Life Management fdrongterm Operation of
Light Water Reactors. February 2007.

w Safety Series No. 5B-3, Data Collection and Record Keeping for the Management
of Nuclear Power Plant Ageing. December 1991.

w Technical Reports Series No. 338ethodology for Ageing Management of Nuclear
Power Plant Components Important to Safety. July 1992.

w Safety Report Seriedlo. 15,Implementation and Review of Nuclear Power Plant
Ageing Management Programme. April 1999.

Taking into account what has been indicated above, it may be stated that the
methodology used and the activities performed for development of the Spanish plan
Overall Ageing Management PRogramme fulfil the WENRA reference levels
corresponding toageing management and identified in the specification as the
following: WENRA [1.1; WENRA 12.1; WENRA 12.2; WENRA 12.3; WENRA 12.4; WENRA
12.5; WENRA 13.2.

02.3. Descriptionof the overall ageing management programme
02.3.1. Scope of the overall AMP

a4 NBIFNRA (KS aaArayyYSyid 2F NBALRYyaroAftAd.
that the OverallAgeing MinagementProgrammesare developed and implemented

correctly and in accorhce with the established requirements, it should be pointed out

that by their very natur@geingmanagement activities are multidisciplinary and require

the participation of different plant organisations, as well as external organisations,
depending on tle tasks being performed. For this reastime Spanish nuclear power

plants have set up specific organisations for th@werall Ageing Minagement
Programmesthese having the following functions:
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w The management of and support for the Overall Ageing Managerogramme via
the organisational structure of the plant owners.

w The establishment of functions and assignment of responsibilities to ensure
compliance with ageing management objectives.

w The definition of the channels for communication required to camate activities
relating to ageing management.

With a view to complying with these functions, the organisations responsible for the
Overall AgeingManagementProgrammesat the Spanish plants are structured around
the following basic elements:

w Ageing Managment Coordinator: responsible for the general coordination of ageing
management activities at each of the plants, facilitating synergies that allow for more
efficient development of each of the programmes. This person is also responsible for
relationshipswith external organisations in matters relating to lifetime management.

w Ageing Management Committee: this is a collegiate body represented by the Lifetime
Management Coordinator and having the following main functions:

o Definition of the main courses dctivity for performance of the lifetime
management plan at the plant.

o Establishment, in response to proposals by thegeing Management
Coordinator, of the support organisations required for the performance of each
activity.

o Approval of the results of litene management activities.

o Analysis of the relationships between lifetime management activities and other
plant activities, in order to take advantage of possible synergies between them
and optimise performance of the lifetime management plan.

TheAgeingManagement Committee, made up of representatives of all the sections
involved in the performance of the activities, is the key element of dlgeing
management organisation and through it all activities are articulated and their results
validated.

The speific organisation of theageingmanagement committee depends on the
organisational structure of each planin all plants this committee includes
representatives of the following plant sections:

w Mechanical maintenance

w Electrical maintenance

w Instrumentatian and control maintenance
w Chemistry and radiochemistry

w Operations

w In-service inspection and testing

w Plant and reactor engineering
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w Engineering and special projects, special designs or projects, programmes and
materials.
w Safety and Licensing

This committee meets periodically and decisions taken are recorded imésting
minutes.

In addition to this organisatiorsomeplants also have the following:

w Ageing ManagementPlant manager: the main functions of this person are to
coordinate the performance of all the activities assigned to the plant and provide
support for theAgeingManagement Coordinator.

w External support organisations: It is also normal for the Spaniskeaugbwer plants
to contract external support organisations to perfoageingmanagement activities
on the basis of their specific experienge the plant and depending on their
specialities.

IS22 [21] establishes criteria dr the identification of Structures, Systems and
[ 2YLRYSyda o{{/ Qaui ovelalfiafeing mandg@nerd @aytaidme2 ¥ G K S
the text of which is extracted below:

dThe scope of the ageing management programme, specified in point four of this
Instructian, shall include the following safetglated and safeyga A Ay A FA Ol y i { {/ Q3

3.1. Sfety-related (SR)elementsthat are required to continue operating during and
after any design basis event that might occur, in order to guarantee the following
functions:

w The integrity of the reactor coolant pressure boundary,

w The capaility to shut down the reactor and maintain it in safe shutdown conditions,
or

w The capaility to prevent or mitigate the consequences of accidents, such thatteff
radioactive exposures are kept below the established limits.

3.2 Safetyrelevant (NSRylementswhose failure might prevent satisfactory compliance
with any of the functions identéd in previous section 3.1.

3.3 Safetymportant elementdo which credit is given in theafetyassessmentsf the
facility, relating the requirements orfire protection (FP), environmental qualification
(EQ), pressurised thermal shock (PTS), anticigesiadients without scram (ATWS) and
station blackout (SBO) requirements.

Explained below is the procedsllowed by the Spanish nuclear power plants to
determinewhich components of mechanical and electrical systems and structures shall
be withinthe scopeto be managed by th®verall AgeingylanagementProgrammeand
thereby comply with theurrent requiredstandards.
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Figure 02.1. Process for Scoping aaek&ningof ageing management

Mechanical systems:

¢CKS FANBROG adSLI Aa (intendefSngtiors: Barting Kod alltHe/ Q &
LI I y i {detérfided whatisystands fulfil any of the criteria established in article
three of 1S22[21], i.e.R(corresponding to the criteria explained in article 3.1 e223,
NSR(corresponding to the criteria explained in article 3.2 6223, and SSC that fulfil
requirements ofEQ, P, ATWS, SBO and PTS (corresponding to the criteria explained in
article 3.3 of I£2). Thentendedfunctions of the systems are obtained as a fesu

Subsequently, the individual components required for the systems to fulfil the function
by which they have been identified in the scope may be identified with the help of
drawings.
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Electrical systems components:

Electrical components present a specféature, sincemostof themare consideredo

bea OGAGBSE Ay I 002 NRI y1I0R6] and Takle 2B IMIRBA E . b9
1800[24].

Electrical guideline ERR013475 [28] provides a description oflectrical type-

components that areclassified as passiand maycommony be found at any nuclear
power plant.

Listed below are the typeomponents identified at the Spanish nuclear power plants.

w Insulated cables and their connections

w Electrical and instrumentation and control penetrations
w Metal enclosedus

w Transmissiomonductors

w High voltage insulators

w UninsulatedGroundingConductors

w Fuse holders

A particularly significant case is the treatmegiven to insulated cables and their
connections, these being the most relevant of the tyqmmponents listed above in

terms of number and ubiquity, with examples in practically all areas of the plant and in

a wide variety of locations, environments, matds and applications. The diversity of
YIEGSNRALFEA YR Sy @ANRYYSphaitspadesiappiodéd INB | GBF F
plant after the screeningof the cables and connections within the scope of @werall

Ageing MinagemenfProgrammeThe methodologwf this analysis is described in detail

in section 03.1.1 of the present report.

Structural components:

The first step is to draw up the Structgr&ssessment Limit drawingBhe limit drawings
corresponding to thentended functions identified are drawmp on the basis of the
building or structure groundrawings The limit drawings define both the limits of the
main structure, necessary to maintain its overall integrity, and the areas required for the
performance of thestructures intendedunctions.

Speifically, thoseoomsin which the existence of systems and components required to
fulfil the aforementionedintended functionsc i.e. to meet the criteria for inclusion in
the scope R, R, IP, EQ, PTS, ATWS and SB@je been determinedvill beincluded
within the limit drawing

The second step consists of identifying structural components within the assessment
limits. This identification of components is accomplished using the structural drawings
and includes an inspectiomalkdownto confirm ard complete the information included

in the drawings.

In addition, the inspectiomvalkdownincludes identification of those components that,
while not in principle being within the assessment limits:
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w have a protection function of safetyrelated component against flooding,
earthquakes, missiles, fires, etc., or

w have a spatial relationship (proximity) with safegtated components such that their
failure might imply norcompliance with a safety function. This identification is
especially importansince geneaillyit cannot be accomplished by simply consulting
drawings.

In thecaseof components fulfilling either of these two conditions being identified, they
will automatically be included within the assessment limits.

In addition to the above, the performanad walkdowrs is also useful for the detection
or checking of materials and environments corresponding to the structural components
identified.

As a practical example of this identification process, in the areas marked as being within
the scope on the limitlrawings, it is possiblnat they contentcomponents of a given
class that are not included within the assessment linfitss is the case, for example, of

a room that is inside thassessmentimits solely due to its being crossed by safety
related cabéstrays, but that also includes for equipmehasementsot included within

the scope of theDverallAgeing MinagementProgramme In this case, only the cable
trays and their supports are considered to be structural componetittsin the scope

The levebf definition of a structural component is linked to the way in whistAgeing
Management Review (AMR) is performed: they may be independent structures (such as
for example the antmissile shield) or typeomponents may be created, including
structural components that are discrete but common to several (such as slabs, walls,
pillars, doors, etc.).

In performing this component identificatiorprocess, consideration is given to
classifications already taken into account in the Maintenance Rule and pthat
documents such as, for example, the Fire Risk Analysis or Flooding Protection Manual.
The classification of component types established in appendix B of NH) @] and

tables relating to the structures AMR IJREGL801[25] are also taken as a reference

After completion of the mechanical, electrical and structural systems scope definition
phase,a screening process performed, this consisting of selecting those components
that fulfil the following criteria:

w They are passive, in other words they do not have moving parts or parts that change
their configuration or properties, as set out in table -51of NURE@GS800, since
application of the Maintenance Rule (regulated in CStruition 1S15) to active
components guarantees that the critical functions, in components defined as being
within its scope, are within acceptance levels.

w They are londived, in other words they are not included in any periodic replacement
programme basd on maintenance ats qualified lifetime or any other replacement
programme. In this respect thglant maintenance and engineering documentation
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is reviewed, mainly the maintenance schedules, and the plant personnel are
consulted when necessary in order identify components within the scope of the
Overall AgeingylanagementProgrammeand subject to periodic replacement.

Once the structures and systems included within the scopéS22 [21] have been
obtained and those that are passive and lolnged have beenscreened those
componentsrequired for performance of théntended functions of the structure or
system, and in turn theintended functions of the components themselves, are
identified. The following a& examples of typical componenhtended functions
common to all the Spanish nuclear power plants:

w Electrical insulation
w Thermal insulation

w Fire barrier

w Missile shield

w Radiation shield

w Electrical connection
w Pressure envelope

w Leaktightness

w Filtration

w Structural integrity

w Heat exchange

w Flow restriction

w Anti-whipping support
w Structural support for components, equipment or structures

As a result of the above, thgystem and structurdimit drawings are obtained, which
identify allstructuresand componens included within the scope of th@verallAgeing
ManagementProgramme

After the screening process of structures and components inside the scope of the Overall
Ageing Management Programme, the Ageing Management Review (AMR) process is
applied into them. Tis AMR process involves, mainly, the following activities:

w ldentifying the significant ageing mechanisms and effects.

w Assessment of applicable maintenance practices of the plant, to manage, mitigate
and control the aforementioned significant ageimgechanisms and defining, if
needed, the required improvements

w Incorporation of the aforementioned maintenance practices in the corresponding
Ageing Management Programmes (AMP) to manage the significant ageing
mechanisms.

The number of individual componentisat might, on the basis dhe different scoping
criteria, be included within the scope of tH@AMPis in the thousandd-However, the
treatment of these items in activities associated with g&lR mainly theidentification
and assessment of potentiahgeing effects and mechanisms, is accomplished with
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respect to aspects such as functionality, construction materials, environments and
operating conditions, allowing for the grouping of structures and components
facilitatingtheir treatment.

For this reasonthe Spanish nuclear power plants grospuctures and components
(S%Q in scopeas follows:

w A unique item of equipment or structure at the plant; for exampthe reactor
vessed.

w A group of equipment or structures identical in their constructioraterials,
SYOANRYYSyiad YyR TdzyOlA2yaT F2NJ SEI YLX S 4\

w A group of components or structures of the same type and having the same function
that, in accordance with the generic experienceagéingmanagement assessments,
A4 GNBFGISR [&yfié¢tce2i8 SRIVYRYS LawHghingd & dzLILJ?
supports.

w A group of components of different types interconnected and having the same
Fdzy QG A2y T T2 N SE LIX DMisgrae wald maudeiH® Mping runs
andpipeaccessories joinglperforming one or more safefyelated system functions.

Within these first level groupings there is a second level in which the different elements
making up the said group are defined on the basis of the component type, material or
intendedfunction.

Thefollowing are examples of this type of second level groupings or elements:

W2 AUKAY | INRPdzLIAY3I adzOK | & awlw LlzyLlaé (GKS
shell, nuts and bolts, bolts and locking nuts.

W2 AGKAY | 3INRJzLIA Y Bv aldaOKA villEigingdélé@sntsiday heS Y
identified: carbon steel piping, carbon steel valves, stainless steel valves, carbon steel
nuts and bolts.

Ageing effect assessments are performed on these second level groupings.

The assessment of the potentially applicable manatece practices to the
aforementioned effects is described in section 02.3.2 of the present chapter.

Regardinghe quality assuranceappliedin the OAMR at the Spanish nuclear power

plants ageing management activities, as activities inherent tgthats, are subject to

the quality assurance requirements set outinthe fakil8 & Q lj dzF € AG& | &adzNJ y
These manuals wemeveloped in accordance with the requirements established by the

CSN, which as regards safétyot 0 SR { {/ Q& decNBanceNBithdzt | ( SR
requirements equivalent to those included in Appendix B of the US standard 10 CFR 50.

As a final result from the scoping and screening processes described above, a list of
structures and components that would be subjected to AMR processmtihe OAMP
of the plant, is obtained.
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02.3.2. Ageing assessment

For the development of the different activities in the Overall Ageing Management

Programme (scope, AMR, etc.) the Spanish nuclear power plants have developed

technical guides, in which it is defithéhe methodology that has to be followed to

carry out each task, the starting documentation of the plant to be considered (like

{{/ Qa RSaA3aly R20dzySyidldA2ys YIAYUuGSylryoS I Of
surveillances, etc.), and the process to be folloi@dobtaining the expected results.

The guidelines and regulation used to prepare@®a t Q& KI @S 06SSy RSaONXR
sections 02.1 and 02 this chapter.

In addition, the following is used as specific documentation for development of the
AMR methodology:

1) In the application of scoping criteria:
w Guideline NEI 930[26].
w Final Safety Analysis Reports
w Systemdesign Basis documents
2) In the identification of ageing effects/mechanisms:
w EPRIL010639 NorClass 1 Mechanichhplementation Guideline and Mechanical
Tools[27].
w EPRIL013475 Plant Support Engineering: License Renewal Electric HarjdBpok
w EPRIL015078 Plant Support Engineering: Aging Effects touctBres and
Structural Components (Structural TodR9].
w NRC License Renewal Interim Staff Guidanc¢SGR
w NUREG1801 Generic Aging Lessons Learned (GALL) R2pprt
w Systems DesigBasis Documents (DBD)
w Equipment construction drawings
w Piping and cable specificatians

3) Assessment of maintenance practicend AMP definition. The main referensén
this process hee beenthe following:
w NUREGL801 Generic Aging Lessons Learned (GReprt[25].
w NRC License Renewal Interim Staff GuidancéSGIR
w Maintenance tasks and procedures specific to each plant.

As has been indicated in previous sectiohthis report for development of th®verall
AgeingManagementrogramme Instruction 1822 [21] requires that the Spanish plants
include the following in this programme:

w For each component included within the scope, identification and analysis of its
significant ageing mechams and their possible causes and effects.
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w The assessment of maintenance practices in order to conclude whether they are
suitable for the correct detection, control and mitigation of the aforementioned
ageing mechanisms, determining, where appropriate,ithprovements required.

w These maintenance practices are included in the AMP, developed in accordance with
the model programmes of NURBEBO1[25].

w In the case of ageing management considering the -teng operating period,
identification and assessment of all the analyses and calculations performed by the
licensee of the facility, in compliance with the definition of Timmnited Ageing
Analyses (TLAA) that is explained in section 02.4 of this chapter.

At the Spanisiplants the analyses for the identification and evaluation of ageing
mechanisms have been carried out taking as a basis the conclusions of generic industry
documents and theesults obtained from thereview of plant-specificand industry
operating experiene.

Particularly significant among the general references used by the Spanish nuclear power
plants for the identification and assessment of ageing mechanisms are the EPRI tools,
which are also used as references in processekciemserenewal requests in the USA,

in accordance with 10 CFR [28]:

w EPRM n m n ¢ o gdassd IMBciianical Implementation Guideline and Mechanical
¢22faés WSOAAAZY nX WHydz NBE HAanc®
WEPRMAMpnAnTyYy S atfFyd {dzlL2NIG 9y IAYSSNAyYy3IY | 3]
[ 2YLRYSyida o{ GNHOGdzNRYE] ¢22f0é>X 5SOSYOSNI Hy
wEPRMAMonTpY datflblyd {dzLJI2 NI 9y IAYSSNAYy3IY [ A
Februay 2007.[28]

Below is detailed the activities performed in the AMR process, which are summarised in
the next figures 02.2 and 02.3
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Figue 02.2.AMR groups phase

Following completion of the scoping asdreeningphase, the group of S&C included
within the scopeand consequently move on to the next phase of ageing management
review is obtained.

The next task consists of identifying the materials of which the aforgimeed S&C are
manufactured and the environments to which they are exposed. The Spanish nuclear
power plants obtain this information from documents such as the Final Safety Analysis
Report, system description documents, system design basis documents and
manufacturer and supplier drawings.

As a result, a large number of specific materials and environments may be identified,
but these can be grouped into type materials and environments in order to allow for
analysis of the applicable ageing effects and mearas. Consequently, the next step

is to identify the correspondence between the materials and environments identified
for each S&C and the type materials and environments defined in the EPRI tools.

EPRI tool{EPRIL010639[27], EPRL015078[29], EPRL013475[28]) include the
results of operating experience and the R&D programmes, undertaken by the nuclear
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industry, to determine the ageing mechanisms thaight potentially affect the
structures and components, depending on the material of which they are made and the
environments to which they are subjected.

ly SEFYLXS 2F | 02y &aiNHzOGA2Yy (aBoyiSeelydndi S NA | €
Ol a & ik AcBoylanéeswith the joint consideration as a material type made in this

case byEPRIL010639[27], which includes both forged carbon steels, cast carbon steel

and cast iron.

Information on insulation and jacket materialemmonly used for cables is taken from
EPRIL013475[28], among other data. Also obtained is a discretisation of the different
electrical typecomponents from which the electrical AMR groups are formed.

As regards environnms, an example of environment type might B&ir/gas Which,
according to the definition of this type of environmentBPRIL010639[27], includes
environmentssuch as indoor ambient air or gas environments, among others

Continung with the help of EPRI tod87] [28] and [29], the AMR groups are defined.

An AMR group consists of an association between a type of construntterial and a
type of environment to which it might be exposed. The AMR groups are required to
cover the materiakenvironment combinations identified in the previous step.

Finaly, the ageing effects and mechanisms potentially applicable according to the
information contained in the EPRI tools tables are identified for each AMR group defined
in the previous step.

Each of the ageing effects and mechanisms identified is described and detailed as
regards both, the description of the effentechanism itselind the conditions under
which this effectmechanism are considered to be applicable, in accordance with what
may be gathered from the EPRI tools.

Following this, those ageing effects and mechanisms that are significant are identified.
To do so, theapplicability of each of the potential ageing effects and mechanisms
identified in the previous steps is determined based on the specific characteristics of the
plant.

Finaly, before going on to the next task of the AMR process, the industry operating
experience identified in the EPRI tools is compared to the operating experience of the
plant itself, in order to ensure that there have been no ageing mechanisms specific to
the Spanish plants different from those included in the industry operating experiénce
clear example of this process is the specific ageing management programfise@mf
nuclear power plant, which has come about as a result of the ground movements.

After the aforementioned steps, the evaluation process of maintenance practices
existing in plant is developed to assess their applicability to manage the significant
ageingeffects and mechanismgreviously identified This is required by 1& [21],

g KAOK LINE @A Rréaiobjective oF this dctviiyll We tadeterminewhether

the causes and consequences of ageing (significant ageing effects and mechanisms) are
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adequatelyoverseencontrolled and mitigated by the maintenee practiceshearing in
mind that thesedo not includeonly predictive and preventive maintenangectices
themselves but also inspection, testing, the control of opengti parameters,
surveillanceetc.

Maintenance, inspection and testiagtivitiesrequired by the current licensing basisl
0S GFrftAR F2N) 0KS F3SAy3 YIylIr3aSySyd 2F GKS
effects andnechanisms dealt with therein.

Evaluationof the maintenance practicesvill consist of a comparison between the
survellance and mitigation activities suitable for each ageing effect and mechanism
(significant for each structure and component) and the actual content of the
maintenance practiceperformedon that structure or component. The result of the
evaluationwill include the improvement® the maintenance processe&cessary to
establishan adequateageingmanagement and, where required, the implementation of
newmanagement practiceB €

Historically, most plant maintenance practices relating to ageing managemerg

applied prior to the requirementto develdpfa t Q& ® 9EI YLIX S$& 2F &dzO0K L
among others, the wservice inspectionand thechemistry and structure maintenance
programmes.

The plant maintenance practices, once assessed and improved ndwgssary, are
AYO2NLI2 NI GSR G2 Fy ! 3SAy3 alylF3aSyYySyd t NR3AN

The next task within the AMR process is the assignment of the significant effects and
mechanisms identified to the AMP and/or TLAA, as is described in 6gu8e

C2NJ GKS FaaArdayyYSyid LINRPOSaasx GKS { LI yAakK LI
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Acommodityis a homogeneous set of structures or components as regards the function
performed, the material of which they are made, the environment and other specific
conditions to which they may be subjected (such as for example temperatures
component typology or specific composition of a material) that allows ageing effects to
be analysed in the common way. The structures and componentsdonanodity
receive equivalent treatment from the point of view of the AMR.

For the different groupigs defined for structures and components within the scope (see
section 02.3.2 of this chapter), the corresponding commodities are defined, and for each
of them it is determined what significant ageing effects and mechanisms are applicable,
according to theesults of the definition of AMR groupk general, to determine the
potential applicability of an ageing mechanism it is necessary to consult the
documentation that define accurately the specific environments and construction
materials of the plant.

The practical reason for creating thesemmoditiesis that one same material subjected
to one same type of environment may undergo different ageing mechanisms and effects
depending, for example, on the ambient temperature.
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The next step is to assign toetlsignificant ageing effects and mechanisms identified for

SIFOK O2YY2RA0e Iy lat 2N d2 | ¢[!'! Qa GKFG
O2yiNRBEtfSR YR tfFGSNI G2 FylteasS GKSasS !atQ
model programmes defined INURE&G.801[25] (GALL report)This process is what is

1y26y | & &l 2BNJAGerericdiAleiny Legsang KearnddylP assignment

Ad | O02YLX AAKSR GNRAYy3a (2 1SSLI a Ofd 2as I a
included in theNURE&.801[25] report and also to the differentRIS@ & A WLRT 2 NO S
ISG2011-01 [30], LRISG2011-02 [31], LRISG2011-03 [32], LRISG2011-04 [33], LR

ISG2011-05 [34], LRISG2012-01 [35], LRISG201202 [36], LRISG201301 [37], LR
ISG201501[38], LRISG201601[39]) for management of the same ageing effects.

Finaly, the last step consists of verifying that all the structures and components

2001 AYSR FNRY (KS &a02LS IyR aONBSyAy3a LINEC
assigned in the previous step for the management of their ageing. If this is not the case,
increasing the scope of the AMP is proposed as an improvement.

In subsequent updates of this task, AMP improvement proposals are issued in relation
to the following:

w New components within the scope of a given AMP, or

w Passible changes in the identification ofettageing effects and mechanisms defined
for a component, due to changes in the operating conditions of this component or
changes in its material and/or specific environment.

C2NJ St OK 2rkludadihShe DweralXgeing Management Programme , the
Smnish plants have developed, depending on the structure and degree of
implementation of eactAMP, the following documents:

w Base document of the AMP, which include its assessment for compliance with the
attributes of the equivalent AMP of the NURE&D1[25] or with the attributes of
the NE495-10[26],

w Ageing Management Programme Manual, and

w Scope of the AMRIanual (this document only in the case of the Ascé and Vandell6s
Il plants).

The followingnformationisincludedin this documentation, associated with each AMP:

w The frequency of application of the AMP.
w{O02LIS 2F GKS !'at o{{/ Qa AyOfdzRSR gAUGKAY F
w Ageing effects/mechanisms managed by the AMP.
w Activities(inspections, testspcluded in the AMP (identifying actions, their frequency
and acceptance criteria).
w Responsibilities (responsibilities of the organisational unit owning the AMP and of the
organisational units collaborating in the AMP).
w Requirements bthe documentation on AMP results and the administrative and
guality control of AMP activities.
w Relevant operating experience associated with definition of the AMP.
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In addition, the Spanish plants draw up ANMcking reports, the objectives and
contentsof which is indicated in section 02.4 of this chapter.

¢ 6fS nuodn AyOftdzRSR Ay (GKS IyySE G GKS §
currentlyin place at the Spanish nuclear power plants and their corresponding NUREG
1801[25]Y2 RSt LINPINI YYSad ! fa2 akKz2gy IINB (GKS |
have been drawn up for the management of ageing effects and mechanisms for which

there is no model programme in NURE&D1[25] and that have been developed in

accordance with the criteria of NURES00[24].

2 A0KAY GKSANI NBaLISOUGADBS h'!'atQa |yR NBfFGSF
acceptance criteria in accordance with specific regulatoequirements or the

requirements set out in the SSC design or maintenance codes, as would be the case, for
example, for the criteria applicable to nuclear class components designed in accordance

with section Ill of the ASME Code and subject to inspeatitder ASME section Xih.

other situations the acceptance criteria are defined in accordance with industry
standards (for example the EPRI MRP programme applicable to the reactor vessel or
internals, for PWR plants, or ttBWRVIDrogramme applicable tthe reactor vessel

and internals for BWR plants) and the plaptecific operating experience.

bSOSNIKSt Saasz Ay |ff NIRESBGL[2H] MR GuidalinddEKS h! at |
95-10 [26] as the main reference documents, the Spanish plants have performed an
FaaSaaySyd 2F GKSANI FOOSLIiFyOS ONRGSNRI T2
GK2aS AYRAOFGSR Ay (K Hcludedl NERStdrIXNVORURFE Y 2 RS
1801[25], verifying equivalence or justifying differences.

Taking this into account, each plant AMP includes acceptance criteria for the inspections

required therein.The acceptance criteria are established in such a way as to ensure
maintenance of the intended function of the component throughout its operating

lifetime, in accordance with the corresponding licensing basiss is ensured through

the following:

w Each inspection procedure (or in its absence the programme itself) defimees
acceptance criteria for each parameter monitored.

w The acceptance criteria are established with enough margin to ensure compliance
with the intended function of the component.

w If new ageing mechanisms (or mechanisms not expected for a component) are
detected, acause extension analyssperformed in order to determine what other
components might be affected by it.

As regards the use of R&D programmes, in Spain there is an association of the main
electricity companies, UNESA, which includes those comapdmat own nuclear power
plants.Through UNESA, the nuclear power plant owners and the CSN, as the regulatory
FdzGK2NARGex SaidlofAaKSR AY HnAndgreénferd onLINE 3 NJ Y
between the CSN and UNESA for R&D in relation to nuclear safétsadiological

protectiore @
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Different R&D projects have been carried out within the framework of this collaboration
agreement and dealing with the assessment of nuclear power plant SCC ageing, the

following projects being particularly significant:

(Cablegroject- Phase 2)

Prgect Start-end Project objective
date
Prgect on crack growth testing 2008- 2011 | Acquisition of data on crack growl
in alloy690TTand weld metals rates in alloy690TTand weld metals
52/152 (Inconel 690Project 52 and 152, in PWR type reacto
Phase 2) primary water at temperatures o
between325and 360 °C.
Common project for the 2003-2013 | Estabishment of a coordinatec
validation of NDT systems usf I OGAzy oe& FEf
Ay L{L F& {LJ] optimise on the one hand the
technical and economic resources
be dedicated to validation and, o
the other, the activities to be carrie
out by organisations involved in th
validation of each nuclear pows
plant.
Computer system for th¢ 2004- 2010 | Unificaion of Spanish NPP databag
management of irservice and migration of curren
inspectins and test{SIGISat management tools to a We
{ LJ ¥y A a SIGIFrojed.a environment, this facilitating fast an
secure access to theg
tools/databases for both thos
respongble for NPP irservice
inspections and engineering and tl
CSN.
Surveillance of electrical cab] 2002- 2004 | Defintion of a common basis fq
ageing at nuclear power plani action applicable to all the Spanis
(CGablesproject- Phase 1) nuclear power plats for the
systematic application of electric
cable ageing surveillance techniqu
in accordance with the internationé
state of the art and in particular wit
the contents ol AEATECDOT188.
Application  of  advance( 2005- 2009 | Fine tuning and application ¢
electrical cables diagnos advanced nordestructive
technlj dz8&a & { L surveillance techniques fq

determination of the status of cabl
ageing at Spanish nuclear pow
plants.
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Prgect

Start-end
date

Project objective

Tracking and assessment of t
status of electrical cables ¢
{ LI y A & Kableprojeeta
Phase 3)

2014 ¢ On
going

Determindgion of the status of
electrical cable insulating material
Spanish nuclear power plants, bas
on the use of the best surveillanc
techniques available formaterial
diagnosis and supervision.
accomplish this, a representativ
sample of original cables will K
obtained from the plants, affected b
guantified natural ageing. The cabl
will be subjected to additional ageir|
to the equivalent of 40, 50 and 6
years and to various tests in order
establish, where possible,
correlation between measurabl
parameters and the actual degree
ageing in the installed cables.

Utilization of vessel internals
from the reactor of José
CabreraNPP(ZIRRproject).

2007 ¢ On
going

Reovery of part of the vesse
internals fromJosé Cabrer&dIPP for
subsequent testing of the extracte
materials in the laboratory an
assessment of the degradation

their properties, following a lon
period of radiation in a commerci:
reactor.

The project includes the participatig
of a number of internationa
organisations; the Spanish plan
participate throughEPRI

Study of the effects of agein
and other factors on concrete
from José CabrerdlPP(Zorita
Concretes Projett

2014 ¢ On-
going

Joint project between the CSN
ENRESA, CsSl@nd the Spanist
electricity companies for  the
experimentaland theoretical study
of performance in relation td
degradation over time of the
properties of concrete subjected t
the service conditions occung
during nuclear power plan
operation.
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Prgect Start-end Project objective

date
International NEA/OECI 2011 ¢ On- | Development of a database o
project on &/ 2 Y LJ2| going events associated withhe failure of
Operational Experience pipes and other passive componen
Degradation and  Agein and sharing of knowow and
t NE3INI YYS 0in operating experience, understandir
collaboration with theCSN of root causes and failur
mechanisms and identification ¢
effective techniques an(

technologies for the manageme
and mitigation of activelegradation
at nuclear power plants.

Tabk 02.1. R&D projects performed in collaboration betweBINESAnd theCSN

The Spanish plants are also active members, thrddigg@ SAn the base activities of the
Electric Power Research Institute (ERRIQleararea which include several research
programmes, such as Lotgrm Operation, Primary Systems Corrosiand Plant
Engineeringhat carry out research into the assessment and mitigation of the ageing of
RAFTFSNByYy (G GeLlSa 2F {{ /ddton, the playtsiztefingdivedd inLJ2 6 S NJ |
various supplementary R&D&i programmes, such asBb#ing Water Reactor Vessel
and Internals Project (BWRVIR)e Pressuied Water Reactor Materials Reliability
Program (MRP),the Nondestructive evaluation (NDE)the Steam Generator
Management Program (SGMmB)e Nuclear Maintenance Application Center (NMAC),
the Checkworks Users Group (CHUG), etbich among other aspects cover research
into the ageing of components not covered by the previously mentioned EPRI bas
nuclear programme .

Depending on type and scope, these projects produce experimental results that improve

or extend international databases on different phenomena, recommendations,
application guides, limit values, new inspection techniques, etc., trat finally
AYO2NLIEZ2NFGSR Ay (KS !atQa 2F SIOK LIXIydo

In addition to the aforementioned projects, as has been pointed out in se®iRof

this report, and without being required byS22 [21], the Spanish plants have

partichA LJF 6 SR Ff2y3 gAGK (G§KS / { b IGALprogkaBmer A NBR G
[40]AY GKAOK Ylyeée ! atQa KIS 06SSy RS@St2LISR:
GAUK Y FTRRAGAZ2YIE NBFSNBYOS F2N) 0KS RS@St 2
As regards the review of plaispecific and industry operating experience, the objective

is to provide spport for the conclusions of ageing mechanism assessments and identify

other mechanisms not considered in generic assessments and that might be plant
specific.

In taking guidelin@&EI 9510[26] as the reference documenmibr the development of the
h! at Qax GKS { LI yAa&aK LI I-gpecific ardyinOustdziRferatingK S NI @7
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experience in the process of ageing mechanism identification and assessment,
considering review periods of from 5 to 10 years, as recommendedthe
aforementioned guidelineNEI 9510 [26]. Nevertheless, the periods considered in
analyses of the operating experience of the nuclear power plants are normally shorter
than those recommended Y EI 9510[26].

The licensees reviewed their plaspecific operating experience during the OAMP
implementation phase by reviewing the results of their maintenance activities and
experiences identified at the plants themselves.

The reviewof industry operating experience was carried out by identifying relevant
SgSyida NBfFdGAy3a (G2 GKS 3SAy3a 2F {{/ Q& Aaad

w the national regulatory authority, th€SN,
w the regulatory authorities of the countries of origin ofktiplant design, i.e.:
o the NRCin the case of US technology plani&lmaraz, Asco, Cofrenteand
Vandellos 1) o
o the GRSn the case of German technology plafisillo),
w international operator organisations, such id#OandWANO,
w and the main suppliersf each plant, i.e.:
0o Westinghousen the case of American PWR technology pléAtmaraz, Ascand
Vandellés II),
o General Electrit the case of American BWR technology pld@isfrentesand
o Arevain the case of the German PWR pléitillo)

The Spanish plants have drawn up technical guidelines or procedures for developing
both processes (plardpecific and industry operating experience analyses), these
consisting fundamentally of the following:

w An initial identification of potentially significaetvents on the basis of the operating
experience databases available at the plants. This identification includes a check on
whether the event has affected a passive system, structure or component or whether
it has been caused by the ageing of a structuremmponent.
w A subsequent assessment or characterisation of significant events. This assessment
includes identification of the following:
o the causes, indicating the ageing mechanism identified in the degradation of the
component or structure,
0 the systemsrivolved,
o0 the corrective actions adopted or measures for the mitigation and control of
deterioration of the component or structure, indicating whether they relate to any
plant maintenance or inspection activity,
0o 0KS LRISYIGAltfe | LiLJemént af thSageing effecks ard2 NJ G K S
mechanisms identified.
LY FOO2NRIyOS gA0K GKS LINRPOS&aa AYRAOFGSR A
tracking reports for each AMP currently include the analysis and assessment of the
programme results and plasgpecific and industry operating experience that has
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affectedtlS { {/ Q& 2NJ I OGAGAGASA AyOf dZRSR AUKAY
covered by the report.

As regards the storage of data and the tracking of historical maintenance and operations
information, the processes established for tB&MPensure that regsters, data, trends

and other actions are articulated by way of the corrective actions programmes in place
at the Spanish nuelr power plants. hactions performed and documents drawn up
are being placed on reord.

Furthermore, the Spanish plants haveeveloped specific databases for the
management of all the information implied in the development of @&MPR Theageing
management database is the basic tool used in the processes of scopisgrarding
along with the AMRBrocess and both its resultand the assessments and references of
the supporting documentation are recorded.

This databasgare used to record the followingrocessesnformation:

w Scoping process: identification of tlsgstems andtsucturesfunctions, justification
of the application of scoping criteria and reference to the documentation for this
justification.

w Screeningprocess: identification of the components subjestd not subjecto the
AMR, along with the corresponding justification.

w AMR process: identification of reials and environments associated with the
components subject to the AMR; assignment, in accordance with the materials and
environments, osignificantageing effects requiring management on the component
or structure; and identification of activities dnprogrammes accredited as being
suitable for the management dfiose significanageing effects.

02.3.3. Monitoring, testing, sampling and inspection activities

As regards inspection, monitoring and testing activities, in its section on the assessment
of mainterance practicedS22[21]identifies, as part of the scope, not only preventive
and predictive maintenance activities but also activities relating to inspection, testing,
control of operating parameters, etc. that allow fure detection and mitigation of
ageing mechanisms that might potentially affect the structures and components
included within the scope.

Described below are the aforementioned ageing management activities carried out by
the Spanish plants.

In each AMP ardefined the parameters to be monitored or inspections to be applied
for management of the ageing of components included within its scope. These
programmes are implemented by means of procedures already in place at the plant or
newly developed activities.hE parameters to be monitored in each AMP are directly
related to the detection, management and mitigation of those ageing effects that might
affect the intended functions of the components managed by the progranwikewise,
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the inspections performed incaordance with the procedures included the AMP are
adequately documented, including registers of degradations detected.

Described below are some examples of plant activities that periodically verify SSC
performance or functionality that might be affected lageing through tracking of the
evolution of indicating parameters relating to ageing processes:

w Tracking of soiling in heat exchangers whose fluid is water in the open essential
services circuit: this surveillance is performedlme and the tracking athis trend
makes it possible to determine what additional cleaning and inspection actions might
be required.

w Primary containment leak testing: this is performed in compliance with the
requirements of Appendix J @D CFR 5@he results of type A and typ@ testsallow
for an assessment of the primary containment and its penetrations.

w Piping system pressure testing: these are performed at the frequency required by the
standards and makes it possible to identify system leakages due to the failure of
components at bolted joints in the system.

w Tracking of electrical parameters (insulation resistance, delta tangent, etc.) in
electrical circuits: this allows for the identification of degradations in the insulation
of electrical cables and connections.

w Inthe case ofCofrentesNPP, and as its compressed air system is saéddyed, the
quality of the air in this system is monitored through measurement of relative
humidity and the presence of particles, this allowing the susceptibility of the system
to corrosion mechanisms to be detected.

Ly SFOK 2F (KS !atQad RS@St2LISRE (GKS LX I yi:
performed in order to promptly detect ageing effects that might lead to loss of the

intended function of structures and components. Althougfre intention of the

programmes is to promptly detect degradations potentially affecting the components,

it should be pointed out that they do not always constitute a tool that guarantees the

capability to anticipate all losses of the intended functiontbé structures and
componentsLikewise, whenever the programme so requires, the preventive actions to

be taken to prevent the development of ageing effects are defined.

The most of ageing management activities are associated with inspection programmes
in which the condition of the component or structure is verified by f@structive
testing (isual, suface or volumetric). At the Spanish nuclear power plants these
activities are mainly included in the following programmes:

w In-Service Inspection Programm@&his programme mainly includes inspections
defined for compliance with the requirements of sectighof the ASME Code. This
code defines both the scope and type of the examinatiersual, suface or
volumS G NA OO0 ' yR AlGa T NBI deSpadighplarisithieekvice 6§ KS h!
inspection programme includes ageing management activities associated with the
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reactor vessel, class 1, 2 and 3 piping systems, class 1, 2 and 3 pressure boundary
mechanical equipment, class 1, 2 and 3 piping supports, liitetantainment (where
appropriate), concrete containment and containment penetrations.

w Vessel internals programmé&his programme includes activities for the inspection
and assessment of the condition of the vessel internals, in accordance with the
inspection and assessment guidelines of the EPRI MRP programme, in the case of
PWR technology plant§Almaraz, Ascoand Vandellés Il),and the BWRVIP
programme, also developed by EPRI, for BWR p(@&ubentes)In the case of Trillo
NPP, the guidelines adhered to for development of the vessel internals programme
are based on the recommendations includedifA3204.

w Eroson-corrosion programmeThis programme is aimed at controlling the condition
of piping systems potentially affected by the mechanism loivfaccelerated
corrosion(FACRNd erosioncorrosion, with a view to determining if the degradation
rate of the compoent will allow it to maintain its intended function until it is-re
inspected. The inspections programme is defined as a result of the
assessments/predictions of previous measurements and the examination is of the
volumetric type(Ultrasoncs(UT)).

w Structues surveillance programméhis programme is based on the Maintenance
Rule activities and is based mainly on visual inspections, also including dimensional
and volumetric examinations suitable for the potential ageing mechanisms.

w Painting and coatingsspectioninside ContainmentThe scope of this programme
includes Service Level | coatings, defined in the NRC Regulatory Xzaddd@he
inspection of the coatings is defined in accordance with the requirememsoM D
516396, subparagraph9.2, where it is established that the parameters monitored
2NJ AYALISOGSR akKlftt o06S a@AaAroftS RSFSOGa
2EARSAa 2NJ LKe&aAOFt RIEYF3ISed

In those cases in which the programme requires an analysis of trends, this is carried out
as part of the programme activities. The aim of this analysis is to establish trends
allowing degradations to be anticipated, through study of the parameters
inspected/monitored by the programme, the ultimate objective being to allow actions
to be taken bebre loss of the intended function occurs.

Through their surveillance activities the plants periodically verify parameters that are
not directly associated with the condition of the structure or components but that
provide a measurement of the factors inflacing their degradation. The following are
AyOf dzZRSR FY2y3 (GKSaS FTOUADGAGASEAY 6AGKAY
w Chemical control programmeThe surveillance and maintenance within the
corresponding acceptance criteria of the chemical parameters included in the
specifications of water and other process fluids, suclgasoil and oil, is an activity
aimed at preventing corrosion mechanisms arising as a result of contact between the
material and the process fluid. The Spanish plants have procedures identifying the
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parameters that characterise each fluid specification and the analytical methods and
frequencies, in order to verify that they are within the target or foreseen values.

w Environmental conditions surveillance programrdefined mainly for control of the
environmental qualification of electrical components, this programme makes it
possible to assess the actual environmental conditions of the equipment compared
to those considered in its environmental qualification process. The surveillance of
environmental condions is characterised by the temperature and radiation
measured in certain areas, and data acquisition is conditioned by accessibility to
these areas.

w Tracking of operational transients in Class 1 pressei@ning componentsASME
class 1 components amesigned, in relation to fatigue, in such a way that their
cumulative usage factor is less than 1 under the hypothesis of a series of operating
transients and an occurrence defined for 40 years. The transient tracking programme
allows for assessment of ¢hactual operation of the plant compared to the design
hypotheses, in order to ensure that the usage factor, according to the design bases,
will remain less than 1.0.

MEye 2F GKS aidNHzZOGdzNBa FyR O2YLRYySyidia AyOf d
Spansh plants are subject to preventive maintenance activities, which include
inspection procedures allowing for verification of the condition of the passive elements

of which they are formed, as well as identification of whether there have been
unexpected dgradations.

Among the types of components subject to this type of maintenance are pumps, heat
exchangers, tanks, turbines, ventilation units, water cooling units, metal enclosed phase
busses, cranes and fuel handling equipment.

In all cases, whenever ansjpection, monitoring or surveillance activity leads to the
detection of degradation, appropriate actions (repair, replacement...) are taken before
the intended function of the component is lost, in accordance with the corrective actions
defined in the AMP.

Furthermore, when the AMP requires an inspection by sampling, the locations selected
for inspection shall be those that are more susceptible to the ageing mechanism that
might affect the component. In the event of degradation being detected in the
component inspected from the selected sample, the number of inspections shall be
increased in order to rule out the possibility of degradations occurring in similar
locations (e.g., Buried piping programme, cable surveillance programme).

As regards activities pErmed by certification organisations, the inspection,
surveillance and monitoring activities included in the Overall Ageing Management
Programmes of the Spanish plants, as well as other activities at these facilities, are
generally subject to the Qualithssurance Manual of each plant. Consequently, the
OAMP is subject to internal audits, in addition to CSN inspections, the participation of
other certification organisations not being required except when this is demanded by
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other licensing requirements assiated with these activities (such as for example the
specific certification oinspectors).

02.3.4. Preventive and remedial actions

If a programme requires preventive actions, these are implemented in order to prevent
or mitigate the ageing mechanisms to whitte structures and components (S&C) are
susceptible The implementation of preventive actions includes the following:

w When a programme improvement is identified, this is included in ¢berective
action management systewf the Spanish plants and, as aué, is implemented in
the corresponding procedure.

w Within the action management system of the Spanish plants, each improvement
action to be carried out is assigned to a responsible person or manager and a
performer, such that correct implementation of éhimprovement identified is
achieved.

wWetKS LINSOSYIADS FTOGAGAGASE AYLIE SYSY (SR
with the frequencies required by each programnhe.the event of the activity not

being carried out with the required frequency, tlerresponding justification is
provided during the programme implementation review.

All corrective actions on S&are performed by way of work orders and are controlled
from beginning to end by the maintenance management system, which is also subject
to the requirements of the Quality Assurance Manual of the Spanish nuclear power
plants, which fulfil the provisionsf Appendix B 010 CFR 50.

Furthermore, if there is a loss of intended function, an analysis is carried out on what
has failed in the systematic approach of the AMP that managed the unexpected event
or problem and improvements are introduced to attempt poevent this from re
occurring.

02.4. Review and update of the overall AMP

As has been commented in the previous section of this report, the Overall Ageing
Management Programmes are subject to the Quality Assurance Manual of each plant,
for which reason they a&rperiodically subjected to internal audits, the results of which
are implemented in the OAMP.

Another reason for reviewing and updating the OAMP is the review of the-pfaattific

and industry operating experience, the objective being to analyse alicajé events
relating to ageing management, for example supporting the conclusions of the
assessment of ageing mechanisms and identifying others mechanisms not considered in
generic assessments and that might be specific to the plant.

The results of thisperating experience review are included in specific reports that are
periodically issued by the plants.
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These operating experience results are analysed to determine their applicability to the
RAFFSNEBY(d !at Qa Ay (KS O2 NiNgimthidrgspesty 3 G NI O A

In addition, the results of applying the AMP activities are analysed in order to determine
if they are effective and, if this is not the case, a decision is taken as to the need for
proposals regarding the improvement of these actgstor the management of effects

and mechanisms not previously considered. These improvement proposals are analysed
and, where appropriate, are approved by the Ageing Management committee prior to
their implementation.

The Spanish plants periodically upeathe reports documenting the systems and
structures included in the scope of the OAMP, taking into account the design
modifications (DM) carried out during the period covered by this updating. Following
0KS ARSYGAFTAOIF GA2Yy 2 Bf DV Paforahoe, @k scoph@ and vy 3 |
screening criteria included 1522 [21] are applied in order to determine which should

be included in the OAMP.

Qx

Subsequently, following identification of the new S&C incorporated in tbpesof the

OAMP as a result of design modifications, the AMR process described in section 02.3.2

of the present report is repeated with respect to them; i.e., the identification of

materials and the environments to which they are exposed, the identifinatd
AAIYATFAOLYG F3ISAYy3I YSOKIFIyAavya yR S¥FFSOida |
their management.

In addition to the updating process described above, during the development of a design
modification and prior to its implementation, tHeofrentes AscéandVandell6s Iplants

analyse its potential impact on the OAMP.

As regards the assessment of the titimaited ageing analyses (TLAA), and for the first
application for renewal of the operating permit beyond the period of the design lifetime,
IS22 [21] requires the plant licensees to identify all the analyses and calculations
performed that meet the following conditions:

1. They are related to the structures, systems and components (SSC) considered within

the scope ohgeing management.

2. They take into account the effects of ageing over time.

3. They maintain limited design lifetime hypotheses.

4. ¢ KSe 02y O0fdRS 6AGK GKS SEA&GSYOS 2Nl y2i
in accordance with their defined functions afteaving exceeded the limited design

lifetime hypotheses.

5. The calculation or analysis was considered to be relevant by the licensee in a safety
assessment.

6. The calculation or analysis is part of the current licensing basis of the facility.

Page370f 174



The assessment d@LAA shall be accomplished, according#®2R1], using one of the
following methods:

w Verification that the current analyses and calculations continue to be valid for the
new operating period requested and that, conseqtlg, the performance of a new
analysis is not required.

w Reassessment of the current analyses and calculations for the new operating period
requested and verification that the acceptance criteria established are met.

w Demonstration that the ageing effectsay be managed adequately during the new
operating period requested by means of an ageing management programme.

ChapterX of NURE&801[25] provides the programmes that may be used to manage

GKS ¢[!!1 QaF ARSYGAFTASR Ay (GKS ' YSNAOIY AYyRdz
the licensees as being specific to their plants, the guidelines establisivddRiE &.800

[24] andNE95-10[26] should be followed

Furthermore, as part of the development and subsequent updating of an AMP, the

Spanish plants assess the results of R&D programmes and the current state of the art of

the ingection techniques applied within the framework of the programme to ensure

that the best available techniques are used.

¢KS {LIyAakK LIlyida KIFI@S faz2z NBOASESR FyR d
in the regulatory framework. In fact, the Spanislants initially have developed their

htat Qa Ay | 002 NRINJREESE inithk ye AW N ESINRY report 2 F

have been updated to revision 2 2#010,taking into account both the American and
international operating experience, fundamentathat of the NEA.

Subsequent to this edition 2 dIURE&801, the NRChas issued.icense Renewal
Interim Staff Guidancdocuments that continue to modify or update the contents of
the aforementioned revision 2 MURE&.801.

In accordance with the CSN ramments, the Spanish nuclear power plants have

dzLJRF G SR GKSANI h!tatQ{ Ay 2NRSNJ (2 FRFLWG G2
documents, such that they are currently updated in keeping with the regulatory
framework.

As regards identification of the need fadditional research and development, in
response to CSN requests, the Spanish nuctsdosparticipdes in the Technical Group
for R&D&i initiatives in relation to unforeseen degradation phenomena, the objective of
which is to respond to the resolutionf the Spanish Congress regarding improved
understanding of degradation phenomena not initially expected.

Furthermore, the Spanish plants continue to participatefids membersin the EPRI

Nuclear Programme througdNESAThis participation provides ac&e® the projects

YR LINRPRdzOGAa GKIG | NBE O2y a M NBrishatinbkeO2 y a i A
up the said Nuclear Programme, which are as follows:
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w Material degradation and ageing.

w Fuel reliability.

w Management of highevel radioactive wastand spent fuel.

w Nondestructive testing (NDT) and materials characterisation.
w Equipment reliability.

w Instrumentdion andcontrol.

w Safety and riskelated technologies and their applications.

w Lowlevel radioactive waste and radiation management.

Morethano/ S Kdzy RNBR GadzllLX SYSy Gl NBé LINRP2SOGA& N
of the EPRI Nuclear Programme, UNESA having participated in eighteen (18) of these in
2015.

l'a NB3IFNRA h'!'at dzLJRFGSE & F NBadzZ & 2F 0KS
analyss of the corresponding ageing management in accordance with the CSN safety

guide GS1.10[22], as has been explained in sectid®.1 of the present chapter. An

dzLJRFGS 2F GKS h! at Qa ¢ Af fhe dctivide® for prépar@ibNNA SR 2
of the supporting documentation for lorigrm operation.

wSIIFNRAY3I (GKS AYyO2NLRNIGAZ2Y 2F ySé 2N dzy SE|
has been pointed out in sectio82.3.3 of the present report, whenever a case of

unexpected degradation is detected during an inspection activity, appropriate actions

(repair, replacement...) are taken before the intended function of the affected
component is lost, in accordance with the corrective actions defined in the programme.

Likewse, if the intended function of a component is lost, an engineering assessment is
performed and the actions to be taken are determined for future incorporation as AMP
improvement proposals.

According to the concept MUREEL800[24],2 Y OS A YL SYSYGSR (KS ! at
become static entities but rather learn over time from the experience acquired in their
application; in other words, the AMP activities and results should be monitored and
attempts made to improve it, agding it to the specific circumstances of the plant

where neededlmprovement of the AMP requirdeedbackon whether or not there is

timely prevention and detection of ageing effects and on the implementation of the
corrective actions derived from the AMP

As regards the periodic assessment and measurement of the effectiveness of ageing
management, the plants draw up periodic tracking reports for each AMP, depending
GKSANI FNBljdzSyoOe 2y (KS latQa OGAGAGASAQ A
I at &tvities and its assessment are collected in the tracking reports, as well as the
identification and assessment of the plaspecific and industry operating experience

that could affect the AMP.

With regard tothe effectiveness of the processes, it should be pointed out that at all the
Spanish plants the effectiveness of the! a t i§2 eneasured by means of specific
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indicators at each plant through tracking and assessment of the activities defined in the
lat.Qa

These indicator take into account both whether the AMP activities are performed or not,
and the results of these activities and the impact of the operating experiences related
to the AMP.

025.] AOSy&asSS8Qa SELISNASYOS 2F | LK AOLGAZY

Sincethethcpn Qa s GKS alF3IASAy3a YIylFr3aSYSyidé KI &
the Spanish plants, these having arisen both from the operation of the plant itself and
in order to respond to the regulatory requirementBhese requirements were initially
established on the basis of the specific conditions set out in the operating permits and
later, as from 2009, in CSN Instructi@®2 [21].

The main objective of the first ageing management activities applied by the Spanish
plants was to keep open the option of extending operation beyond the foreseen design
lifetime, with approaches similar to those implemented at US pilot plants for the
application of 10 CFR 5423]. This gave rise to the developmie with UNESA
sponsorship, of an ageing management methodology inspired mainly by American
experience. On the basis of this UNESA methodology the Spanish plants developed their
FANEREG ISYSNRAO 3SAYy3 YIyrFraSYSyid LINRAEN}Y
t N2PINI YYS&ésE GKNRBdAzZZK gKAOK h!atQa (KSe@
regulatory authority.

The aforementionedJNESAnethodology was made up of the following phases:
w Phase |

Identification of structures, systems and components providing areredi list of
components important for ageing management and allowing efforts to be focussed
on those components that are considered to be critical for ageing management,
either because of their safety significance, the difficulty or cost of their replaneme
or their higher risk of degradation.

w Phase Il

Performing of specific studies to identify the main degradation phenomena affecting
components important for ageing management, along with factors influencing the
severity of the degradation.

w Phase Il

Revew and optimisation of ageing tracking methods, with a view to mitigating the
degradation phenomena identified. The condition of components of importance for
ageing management is analysed in detail in order to optimise maintenance practices,
taking inb account susceptibility to certain degradation phenomena, the methods
that may be used to control this degradation and the plant procedures.
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w Phase IV
Tracking of component and structure ageing.
w Phase V

Progranme of technicakconomic actions for proposalgegarding ageing
management improvements, modification of operations, the optimisation of
equipment maintenance, modernisation or repair of equipment, etc. These
programmes also consider the optimum moment for the performance of the
different actions.

In 2003the decision taken bNUCLENORye licensee ofSanta Maria de GaroiéPR

to include a technical justification for lostgrm operation in the application for its next
operating permit, supported by compliance with the requirementd®CFR 53] and

the methodology in use for this purpose in the USA, constituted a milestone in
reconsideration of both the methodology used by the Spanish plants for ageing
management and the establishment of regulatory criteria for agemmanagement and
longterm operation, this being defined in 2009 with the publishing by the CSN
InstructionlS22[21].

Later, following development of the methodology for ageing management by the

Spanish plants and the irfitif A YL SYSy Gl A2y 2F (GKS O2NNBa
aroseininLJt I yd O2y dNRBft 2NJ GNFX¥O{lAy3a GKSasS !at Qa
control and monitoring activities involved. For this reason the licensees have updated

their organisationsadapting them to this new reality, defining new organisational

structures responsible for activities relating to ageing management and the
development of tools such as databases.

Set out below are some examples of the experience of each of the Spanish plan
application of the Overall Ageing Management Programme:

w AlmarazandTrillobt t Qa

The Almarazand Trillo plants developed their initial Overall Ageing Management
Programmes over several years in accordance with the aforementiddESA
methodologyRS @St 2 LIAY 3 (GKS R20dzYSyda a5S3aANI RFGA?Z
YR dalAyadSylyOS tNIrOGAOSa {iGdzRASa¢ odat {0
guidelines developed byNESA

Change of methodology adlmarazandTrillob t t Q a

In September 2005, the CSNued a series of Complementary Technical Instructions

(CTI) for theAlmarazand Trillo plants on analysis of the applicability of the essential

service water system degradation event that had taken pladéaatellds INPP that

same year. Inone ofthede¢ L Q&4 (G KS / {b NB|jdzSaiSR I NBGJA
Management Programme to verify that no safegtated SSC ageing effect had been
overlooked, thereby guaranteeing the adequate management of all such ageing

effects.
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In response to this request, th&lmarazand Trillo plants carried out a systematic
NEOASG 2F GKSANI h!atQas gAGK GKS ARSYUOGATA
based on use of the methodology applied by the American plants to prepare their

license renewal requests in accordance WithCFR 5423] and guidelineNEI 9510

[26].

This methodology was subsequently endorsed by the CSN with the publication in July
2009 of InstructionlS22 [21], which is currently the Spanish nuclear industry
reference for ageing management, both during the design lifetime of the facilities
and for longterm operation.This first work for adaptation to the new methodology
was completed in MarcR0O07.

In this way by changing the methodology to be adhered to in ageing management,
the Almarazand Trillo LJ I y & F RILWSR GKSANI h! atQa (2
regarding the management of ageing and compliance V@22 [21].

Subsequently,during the period2007 to 2009, the Almaraz and Trillo plants
contnuSR G2 OF NNBE 2dzi RAFTFSNByYyG dGFaila NBf I
formalisation of the AMP and the updating of the ageing effects review.

From 2010 to 2016 thAlmarazandTrilloplants performed different tasks within the
FNFYYSE2N] 2F GKSANI h! atQaszr &adzOK | a (GKS F2¢

o Complete review of their scope, in accordance with the criteridS#2 [21],
undertaking the publishing of the specific reports om@ag and screening by
systems, including the corresponding limits drawings and complete updating of
the ageing effects review, taking into account the latest revisioNWWRE&.801
[25].

o First systematic review of the plaspecific and industry operating experience in
2010 and subsequent updates2012, 2014nd2016.

o/ 2YLX SGA2y 2F (GKS F2NXItA&lLGARZY 2F 6t Gl
corresponding manuals.

o Since late 201 there has been tracking of the implementation and performance
of the programmes at the plant.

The Almarazand Trillo LJ | yia O2yidAydzS {1SSLAYy3I (GKSAN
implemented at their facilities, compiling and evaluating the results of the activities
LISNF2NYSR gAGKAY (GKS FTNIYSE2N] 2F OGKSANI ! ¢

Since 2015 in the case AfmarazNPP and sinc2016 in the case of Trillo, work has

0SSY LISNF2NX¥YSR 2y GKS NBOGASS | yR dzLJRI GAy 3
)/Sé NSIj dzA NSYS)/G a LH@S@SHQ&WSH&S AY GKS bw/ Qa
AscéandVandelloslbt t Qa

In this area théAscéandVandellds lhuclear power plants carried out the first phase
2T GKS yIYSR a{eéaidiSy T2N G4KS ' aasSaavySyi
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project during the years 1992 and 1994, establighian ageing management
methodology usinganta Maria de GaroMéPP(BWRandVandellos INPR(PWRRs
pilot plants.

At the Ascoand Vandellos Iplants, prior to the issuing d622[21], in 2009,ageing
management activities were performed, adapting the methodology established for

0KS a9ljdzALIYSYyd wStAlIoAfAGRE 09wl LINROSAaA

document INPGAR913 in 2002. Thisdocument constitutes the response of the
Americannuclear industry to equipment and materiaislated problems within the
framework of the NEStandard Nuclear Performance Mod8NPM)

Following the issuing ¢&22[21], the obligation to develop the OAMP in accordance
with the American model was established (secttoRof the instruction), for which
reason theAscéandVandell6s Iplants migrated toward this standard and have been
acting in accordance with it since the entry into force of CSN instrut$iaa [21].

Since that time, various OAMP reviews, technical guidelines and the general
procedure regulating implementation in the different divisions of the organisation
have been issuedReently, the NRCLRISG documents content have bee
AYyO2NLI2NFr SR Ay GKS hlat a LING 2F GKS

CofrentedNPP

CofrentesNPP issued the first edition of its Overall Ageing Management Programme
in 1996 on the basis of theJNESAnethodology, and since 1998 has been iss@ing
annual report on ageing management activities, in accordance with the requirements
established by the CSNhe most relevant milestones occurring to date within this
process of evolution as regards application of the OAMP have been as follows:

>

LJP

0 In2008 Rev. 8ofthech SNI £ € ! ASAyYy 3 al yI ASYSyd t NR3IN

adapting the UNESA methodology to the experience of license renewal request
applications in the USA.

0 In2010 Rev. ofthech SN £ € ! ASAyYy 3 al yI ASYSyd t NR3IN

defined forcompliance with the requirements 6§22 [21].

o In 2010 Rev. Oof the general proceduréDevelopment of the Cofrentes NPP
h @S NI f § ' I3SAY3 alylF3aSYSyd tNRBINIYYSE
implementation of the OAMIn the organisation ofCofrentesNPP and developing
AMP effectiveness indicators.

o In 2011 the periodic issuing of AMP tracking reports began, the results being

gl

AYO2NLIR2NIGSR Ay (GKS a!yydzrt !'3SAy3 alyl 3

the CSN.

o In2014,in view of the foreseen longerm operation, the IPAroject was defined
for performance of the activities required for its preparation, including the
drawing up of the corresponding Implementation Methodology document, in
order to verify the requirements estéibhed inlS22[21] for longterm operation.
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o In2016, revew of assessment of the AMP with respect to the model programmes
(AMP)included in chapter XI dNUREE&801 Rev.425], in order to take into
account theLRIS@ & A & & dxfRRfrom 2011 {{i&eSof issue of Revision 2 of
NUREG&801[25]) to December 2016.

02.6. Regulatory oversight process

In InstructionIS22 [21] the CSN establishes the following requirements regarding the
information on ageing management to be provided by the Spanish plants for
supervision:

1 Within the design lifetime period.

o Every year a report describing the activities performed during theipusvyear
within the framework of the Overall Ageing Management Programme, in
reference to the surveillance, control and mitigation of SSC ageing mechanisms
within the scope 0fS22[21].

0 As part of the documentation relatjnto the PSR, an analysis of the ageing
processes that have occurred in the plant, using the information available in the
OAMP updates developed over the tgaar period covered by the PSR.

1 For the application of the operating permit for logrm operatim.
o Integrated Plant Assessment (IPA).

o Proposal for a supplement to the Final Safety Analysis Report, to include studies
and analyses justifying the lostigrm operation of the plant.

o Proposal for revision of the Technical Specifications, to include dh@nges
needed to maintain safe operating conditions during kegn operation of the
plant.

1 During the period of londerm operation.
o An annual report setting out the activities of the Lefgrm Overall Ageing
Management PlafLT-OAMB performed during he previous year, in reference to
the surveillance, control and mitigation of SSC ageing mechanisms within the
scope ofliS22[21].

Furthermore, in Spain, ageing management is also included in the Integrated Plant
SupervisiorBystem (IPSP), as a result of which every 2 years the CSN performs a periodic
inspection within the Basic Inspection Plan.

On these inspections performed on each plant, the OAMP implementation and
development status is reviewed, in accordance with thevgsions of the CSN internal
procedure PT.IV.2230Ageing management of nuclear power plant components and
a0NHzOG dzNBa O0AyalLISOiGAz2y OGADGAGASEAVLED | RRAG
management in accordance with its internal procedBie1V.1056Ageing management

2F ydzOf SINJ LR6SNI LI Fyd O2YLRyYySyGa FyR aab
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FaadSaaySyda NBadzZ GAy3a FNRY GKS t{wQa Ay T2NY
section5.2 of Safety Guid€&S1.10prior to the revision in force.

Furthemore, as has been pointed out throughout the present report, in the annual
reports submitted by the licensees to the CSN, the plants identify the commitments
made during the CSN inspections, in order to facilitate their tracking.

02.7.wS3dzZ I (2 NDa& theZodell dgairg ynanageitent programme and
conclusions

Regarding to the process of developing the Overall Ageing Management Programme
described in this chapter, the CSN considers that the methodology applied by the
Spanish plants fulfils the requirementsf 1S22 [21] for activities relating to the
identification of the structures and components within the scope of the OAMP, the
identification of their significant ageing mechanisms and effects and the development
2T U K S reduisett for their mitigation and control, and that furthermore it is
correctly documented, as a result of which the process is considered to be adequate.

l'a GKS NB3AdzA F 2NEB | dziK2NARGes GKS /{b NBJASS
two-yearly nspections performed as a result of the CSN Basic Inspection Plan. For this
purpose the CSN has developed specific procedures for the performance of inspections

and assessments of the ageing management activities on components and structures at

the Spanisiplants,t ¢ ® L +Ageing mana@gement of nuclear power plant components

YR adNHzZOG dzZNB & 6 M andls © ibA 2 pysiny @nanagdmenti o & 0 ¢
ydzOf SFNJ LR2gSNI LI Iyd O2YLRySyda 2R aid NHzO
respectiwely.

LY FRRAGAZ2Y G2 (GKSasS /{b AyalLlSoOoirAzyazr GKS f
arising from their irplant Quality Assurance programmes.

The findings, possible improvements and commititseacquired as a result of the CSN
inspections and internal audits are incorporated in the corrective actions programmes
of the Spanish plants and documented in the annual reports submitted to the CSN during
the first six months of the year. This providgaceability of their resolution in the
manner and within the period foreseen or of possible deviations in the term for
resolution.

The following are considered to be positive aspects (strengths) of the LMP development
process performed by the Spanish st

w Special mention might be made of tBpecificorganisational structure put into place
by the licensees for planageingmanagement.The key element on which this
organisation is based is the multidisciplin&geing MinagementCommittee, which
provides for effectivecommunications between the different departments involved
in ageing management, this being fundamental for the correct implementation and
follow-up of all the numerous activities that make thee more thanforty ! at iQa
place at the Spansplants.Another important element is the person responsible for
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the implementation of these programmes at the plant, for closer tracking of all the
activities to be carried out with each AMP.

w Value is attached to the creation of databases developed &y litensees for
management of the entire overall ageing management programme process.

w Likewise, the CSN values the development of technical guidelines defining the
methodology to be applied for performance of the different tasks involved in ageing
managemat: scoping and screening, AMR process, OE application, development of
AMP manuals, drawing up of AMP folleyw reports, etc.

w In the case of theCofrentes, Asc@nd Vandellés llplants, the CSN values the
performance of preliminary AMP scope modificatiomalyses during DM
RSOSE2LIYSYiT AdSds it LIyl 5aQa oAttt 0S8
2y (KS !atQa O6O0KIFy3aSa Ay &ao02LIS 2N ySg YI G¢

w Also valued by the CSN are the creation of programme effectiveness indjcalch

are used for periodic quantitative and qualitative assessment of the effectiveness of
each AMP, and therefore the OAMP.

w Also worthy of mention is the tracking of the AMP activities performed by the plants
by drawing up periodic AMP implementatioaports.

In conclusion, the CSN considers that the Overall Ageing Management Programmes
currently implemented are adequate to ensure management of the ageing of all the
{{/Qa 4 GKS {LIyArakK LXIlIyGaod
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Spanish NPP AMP Model AMP from NUREG801 Applicability Notes
/ faa wmX H | yR|XL.ML ASME Section XlI Insery All plants
service inspection Inspection, Subsections IWB, IW

and IWD

Water chemical control XI1.M2 Water Chemistry All plants
Reactor Vessel Head Closure S XI.M3 Reactor Head Closure St All plants
Bolting inspection Bolting
Assessment and inspection of tf XI.M4 BWR Vessel Wtachment| Cofrentes
defects on the attachment weld t{ Welds
the internal Surface vessel
Feedwater nozzle iservice| XI.M5 BWR Feedwater Nozzle | Cofrentes
inspection
Control Rod Drive return linf XI.LM6 BWR Control Rod Dril Cofrentes
nozzle irservice inspection Return Line Nozzle
Stress corrosion crackingontrol | XILM7 BWR Stress Corrosi| Cofrentes
and mitigation (Nureg 0313 | Cracking
BWRVIF5)
Vessel penetrations igervice| XI.M8 BWR Penetrations Cofrentes
inspection(BWRVIP)
Vessel internal$BWRVIP) XI1.M9 BWR Vessel Internals Cofrentes

Boricacid corrosion programme

X1.M10 Boric Acid Corrosion

All plants except Cofrentes

Only applicable to PWR type.

Nicketalloy = components ang
surfaces near to partgrom the
primary circuit made of cadn
Steel inspection

XI.M11B Cracking of Nick&lloy
Components and Loss of Mater
Due to Boric Ackinduced
Corrosion in Reactor Coola
Pressure Boundary Componer

(PWRs only)

All plants except Cofrentes

Only applicable to PWR type.
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Spanish NPP AMP

Model AMP from NUREGS01

Applicability

Notes

Thermal Aging Embrittlement ¢
Cast Austenitic Stainless St
(CASS)

X1.M12 Thermal Agin
Embrittlement of Cast Austeniti
Stainless Steel (CASS)

Almaraz and Cofrentes

Asco, Trillo and Vandellés |l
not have components within
the scope of this programme.
In Cofrentes, the inspection
required to the components
within the scope of this
programme are considere
within the in-service inspectior
programme.

Vessel internal programm@WR)

XI.M16A PWR Vessel Internals

All plants

except Cofrentes

Considers LRISG2011-04. In
the case of Trillo, KTA3204
recommendations are take
into account

Flowaccelerated corrosio XI.M17 FlowAccelerated All plants Considerd. RISG2012-01
programme (FAC) Corrosion
Bolting integrity programme X1.M18 Bolting Integrity All plants

Steam gnerators programme

XI.M19 Steam Generators

All plants except Cofrentes

Consides LRISG2011-02 and
LRISG201601. Only
applicable to PWR type.

Opencycle cooling water system:

X1.M20 OperCycle Cooling Wate
System

All plants

Closedcycle cooling water systenm

XI.M21A Closed Treated Wat
Systems

All plants

Cranes and
equipment

refueling handlir

XI.M23 Inspection of Overhes
Heavy Load and Light Lo
(Related to Refueling) Handlir

Systems

All plants
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Spanish NPP AMP

Model AMP from NUREGS01

Applicability

Notes

Compressed air system monitorif

X1.M24 Compressed A
Monitoring

Cofrentes

Only in Cofrentes the
compressed air system
related to safety, and therefors
Is within the scope of thg
OAMR In the rest of the
Spanish nuclear power plant
this system is not related t
safety, and therefore this AM
is not applicable.

XI.M25 BWR Reactor
Cleanup System

Wat

Cofrentes

Not applicable because it hg
been verified that the pipes
beyond the second isolatin
valve are mostly made ¢
carbon Steel, and therefore
they are considered not to b
susceptible to IGSCC under t
reactor water conditions. Th
piping of this system if
Cofrentes within the scope ¢
the OAMP ardreated in other

lat Qasz a dzeeKice
inspection, etc.
Fire protection(dry) X1.M26 Fire Protection All plants
Fire protection (ater) X1.M27 Fire Water System All plants Considerd RISG2012-02
Aboveground metallic tanks XI.M29 Aboveground Metallii All plants Consides LRISG201202
Tanks
Fuel oil chemistry control XI1.M30 Fuel Oil Chemistry All plants
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Spanish NPP AMP Model AMP from NUREG801 Applicability Notes
Reactor vessel surveillance XI1.M31 Reactor Vess| All plants except Trillo In Trillo there was a vess
Surveillance material irradiation tracking
programme according to th
KTA3203, which ended i
November 1991when it was
demonstrated that after 32
EFPYthe limits established ir
the standards would not bt
achieved
Onetime inspections X1.M32 OneTime Inspection All plants
Selective leaching programme | XI.M33 Selective Leaching All plants except Trillo Considerd. RISG201501
Onetime inspection of small Clag XI.M35 Onelime Inspection o] All plants
1 piping inspections ASME Code Class 1 Small B
Piping
External surfaces monitoring X1.M36 External Surfacg All plants Consides LRISG201202
Monitoring of Mechanica
Components
"Thimbles"inspection XI.M37 Flux Thimble Tuli All plants except Trillo and| Not applicable to Cofrentes
Inspection Cofrentes because of being BWRtype.

Not applicable to Trillo becaus

2F y2i KI @Ay3
using another system name
G SNBOI ¢ i

determine the core power
distribution
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Spanish NPP AMP

Model AMP from NUREGS01

Applicability

Notes

Internal surfacesnspection X1.M38 Inspection of Interng All plants Consides LRISG201202
Surfaces in Miscellaneous Pipi
and Ducting Components

Oil physiochemical monitoring X1.M39 Lubricating Oil Analysis | All plants

Monitoring of NeutronAbsorbing
Materials Otheithan Boraflex

XI1.M40 Monitoring of Neutron
Absorbing Materials Other tha
Boraflex

All plants except Cofrentes

Buried and inaccesible pipirn]
surveillance and inspection.

XI.M41 Buried and Undergrour
Piping and Tanks

All plants

Consides LRISG201501

Containment irservice inspectior
(metallic)

X1.S1 ASME Section XI, Subsed
IWE

All plants

Containment irservice inspectior
(concrete)

X1.S2 ASME Section Xl, Subsed
IWL

All plants exceptrllo

Supports inspection X1.S3 ASME Section XI, Sutigeqg All plants
IWF

Leakage containment test X1.S4 10 CFR 50, Appendix J | All plants

Masonry walls programme XI.S5 Masonry Walls All plants

Structures monitoring XI1.S6 Structures Monitoring All plants

Hydraulic structures inspection | X1.S7 RG 1.127Inspection of| All plants
Water-Control Structures
Associated with Nuclear Pow
Plants

Paintings and coatings programn| X1.S8 Protective Coatir| All plants
Monitoring and Maintenance
Program
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Spanish NPP AMP

Model AMP from NUREGS01

Applicability

Notes

Electrical cables monitoring

XI.LE1 Insulation Material fag
Electrical Cables and Connectid
Not Subject to 10 CFR 50.
Environmental Quialificatiof
Requirements

All plants

Instrumentation cables monitoring

XI.LE2 Insulation Material fad
Electrical Cables and Connectid
Not Subject to 10 CFR 50.
Environmental Quialification
Requirements Used i
Instrumentation Circuits

All plants

Inaccessible cablé

monitoring

power

XI.LE3 Inaccessible Power Cak
Not Subject to 10 CFR 50.
Environmental Quialificatiot
Requirements

All plants

Metal-enclosed busses monitorin

XI.E4 MetaEnclosed Bus

All plants except Trillo

Fuse holders inspection

XI.E5 Fuse Holders

Cofrentes

Almaraz, Asc6, Trillo an
Vandellés I do not hay
components of this kind withir
the scope of this programme

Electrical cable connections ni
subject to environmenta
gualification requirements
monitoring

XI.E6 Electrical Cable Connectic
Not Subject to 10 CFR 50.
Environmental Qualificatiot
Requirements

All plants

Fatigue management programme

X.M1 Fatigue Monitoring

All plants

TLAA

Tendon ontainment managemen

programme

X.S1 Concrete Containme

Tendon Prestress

Asc6 and Vandellés I

TLAA
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Spanish NPP AMP Model AMP from NUREG801 Applicability Notes
Environmental Qualification X.E1 Environmental Qualificatiq All plants TLAA
(EQ) of Electric Components
Isolators monitoring programme Almaraz Plant specific programme

Air conditioners monitoring

Almaraz, Trilleand Asco

Plant specific programme

Ascoé Il Ground movemen
monitoring

Asco

Plant specific programme

Surveillance of igh
insulator and
conductors

voltage
transmission|

AscéandVandellos Il

Plant specific programme

HCU discharge lines inspection Cofrentes Plant specific programme
Turbine monitoring Cofrentes Plant specific programme
| SIF4G SEOKI y3ISN] Cofrentes Plant specific programme
inspection

Drywell stainless Steel surfacg Cofrentes Plant specific programme
monitoring

5ASasSt ISy SN Cofrentes Plant specific programme
systems monitoring

Essential water cooling unif Cofrentes Plant specific programme
monitoring

Sampling panelsionitoring Cofrentes Plant specific programme

Table 02.2: Ageing Management Programmes of the Spanish Nuclear Power Plants
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03. Electricalcables
03.1. Description of ageing management programmes for electrical cables

As has been pointedut in previous chapter 02 of this report, various programmes are

in place at the Spanish nuclear power plants for management of the ageing of passive
and longlived componentsSome of these programmes relate specifically to electrical
cables.

The proces of definition and the main characteristics of these programmes are
described in the following sections of this chapter.

03.1.1. Scope of ageing management for electrical cables

The process of defining the scope of the electrical cable ageing management
programmes (AMP) at the Spanish nuclear power plants begins with identification of the
structures, systems and components (SSC) included in the Overall Ageing Assessment
Program (OAMP) of each plant due to their fulfilling the scoping criteria definefiNh C
Instruction 1S22[21], these being detailed in section 02.3.1 of this report. These scoping
criteria are consistent with those described in 10 CFR 54.4.

The initial scope of cables requiring ageing management includesld¢s associated

to the components of the electrical and mechanical systems indicated in the previous
paragraph and that participate in their safety functions. These cables must also comply
with their intended functions.

According to what is established documents NEI 950 [26] and EPR1013475[28],
the intended functions identified for electrical cables are the following:

w Electrical Insulation: the provision of electrical insulatto prevent shoricircuiting,
grounding losses or unacceptable leakage of current.

w Electrical Connection: the provision of an electrical connection to a given section of
an electrical circuit to supply the rated voltage and current.

The aforementioned ir@nded functions are performed by the insulating material of the
electrical cable conductors and by the devices connecting them to the different items of
equipment.

The ageing induced degradation of cable insulations and connecting devices may lead to
lossof their intended functions, for that reason these elements must be subjected to an
Ageing Management Review (AMR) process. Cable jackets and shielding serve only to
protect the insulation, as a result of which they do not participate in the intended
function of the cable and do not require this process of AMR.

Ageinginduced degradation may occur in cables and connections located in plant areas,
where the environmental conditions are more severe than those that their degradable
materials can withstand.
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Acording to the industry guidelines (EPRI13475[28], NEI 9510 [26]) and NUREG
1801 [25], the degradation factors to be considered for cables and connections are
mainly, temperature, radiation and humidity. These factors affect only the organic
materials (insulation). The other elements (conductor, connectors, terminals) are made
of metallicor inorganic materials and, except at points for connection to the equipment,
are not affected by these degradation factors.

The electrical connections ageing management review is performed with respect to their
inorganic or metallic materials and enviments, and gives rise to an ageing
management programme different and independent from the programme for cables,
which is not part of the contents requested for this report.

In this report, the organic materials of the connections (insulating tape, Raychem
sleeves, etc.) are considered, from the point of view of ageing management, in the same
way as the insulating material of the cable on which they are installed.

The number of electrical cables and connections included within the scope2{23]

is large, and these items are installed in practically all areas of the plant, with a great

deal of variety as regards location, environment, materials and applications. For this

reason, the method commonly used by the Spanish earcbower plants to identify

cables and connections, without environmental qualification requirements (non EQ

cables), susceptible to degradation and consequently requiring a process of AMR, is the

2yS 1y2ey |a atftlyd { LI OSaANURESIBIORA, OHch > F2 NI
follows the methodology and criteria described in documents NEI®R6] and EPRI

101347528]. This approach comprises theltaling activities.

. Identification of plant areas with adverse environments for cables and connections.

In accordance with the provisions of NUREB1 [25] an adverse environment is
considered to be one in which thers exposure to temperature (T), radiation (R) or
humidity (H) values that might affect the properties of the insulating materials of
electrical cables and their connections and, consequently, the guarantee of compliance
with their intended function. The tleshold temperature and radiation values as from
GKAOK Iy SY@ANRYYSYyG Aa O2yaARSNBR G2 o0S a
design normal operating conditions (T, R) in each plant area.

Adverse environments affecting cables and connections may berom affecting the
entire area analysed, or localised (hot spots) when in a given location of the area the
environmental conditions are significantly more severe than those existing in the rest of
the areas, the localised adverse environments are nognthle to pointspecific sources

of radiation or thermal emissions, caused by proximity to high energy piping, high
process temperature components, or radiation sources, the anomalous operation of
ventilation systems or local leakages of steam from neathymnent.

The identification of hot spots is accomplished by means of walk downs on different
areas of the plant, focussing on those locations in which operating experience and the
plant documentation (design drawings, radiological maps, EnvironmentalfiQatbn
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Report) indicate the possible existence of particularly severe environmental conditions.
Thermographic cameras are normally used to detect hot spots in cables and connections
located close to high temperature sources or piping.

Some Spanish nuclear power plants have used recommendations included in the UNESA
guideline E13/M2-npnoX GDAZARSE AYS 2y GKS { dzZNBSAf I y(
in the UNESA procedure ES13Bn pno X ¢ SOKYA Ol f t NPGSRdAzZNBE ¥
OYDBANRYYSYyuGlf YR {SNBAOS tI NI YSIiUSNRET (G2 F
inspection walkdowns for the identification of hot spots.

Other plants have based these tasks on the recommendations of the following EPRI
documents:

SAy3 alyl3aSySyi¢o
a

3
S F2NJ 0KS YIFylF3aSYSyi

!
w EPRI ™M ndpcmd & DdzA tAY

SYOGANRYYSylGaéo

Additionally, areas through which there are cable runs that might be submerged or
affected by significant humidity, such asderground ducts, trenches or galleries, are
also considered as localised adverse environments areas. These areas are identified by
means the plant documentation (design documents, wiring and systems drawings, etc.),
operating experience data and Maintemeze Rule inspections results.

Following identification of the adverse environment areas and using the specific plant
documentation (cable databases, electrical diagrams and wiring layout cable run
drawings) as a basis, the cables and connections includtthvthe scope of 22 [21]

and located in these areas are identified.

. Identification of the insulating materials of plant electrical cables/connections

For each insulating material (obtained from cable specificationd ather plant
R20dzySyitao 2F OloftSa FyR O02yySOGAz2ya AyoOf
O2yRAGAZY & I NB RSGSN¥YAYSRT AodSos GKS YI EA
integrated dose value that the material is capable of withstanding, for a giveadoef

time, while conserving the properties that guarantee compliance with its intended

function.

In this respect the Spanish nuclear power plants have used radiation and temperature
limiting conditions for a period of 60 years, as specified in-EBER3475[28].

lll. Performance o t £ | y i { LI OnthirespecditdMaliationk &

For each of the plant areas identified as being an adverse environment, the integrated
radiation dose value, expected over 60 yearsaisulated. To do this, the design value
(dose over 40 years) is determined and then multiplied by a factor of 1.5.

Following this, for each of the cables and connections existing in the area, the integrated
dose value over 60 years is compared to thetimgidose value of the material, obtained
from EPRL01347528].
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In the case of insulating materials whose limiting dose values are lower than those
calculated for their location area, it is considered that they may ugdeageing
degradation due to exposure to radiation, which would affect the fulfilment of their
intended function and consequently require a process of AMR during their installed
lifetime.

IV.Performanceofi t f I y (i { LI ntRirespecitdNeihpetafie

In a manner equivalent to what has been indicated in the previous point, for each of the
plant areas identified as being an adverse environment, the existing cables and
connections, its insulating materials atitk operating temperature, are identified.

The operating temperatures of energised cables and their connections are corrected
taking into account resistive heating, which according to the document-HPRK75

[28], gives a maximum insulation temperature of 7292, Jower cables at an ambient
temperature of between 40 and 50°C. Resistive heating is not considered to be relevant
in the case of instrumentation and control cables, where amperages are low compared
to power cables. However, when such cables are instadie trays alongside power
cables, the heating of the latter may increase the temperature of the insulation of the
instrumentation and control cables. The document ERRI3475[28] establishes
12.5°C as the value of thisrmperature increase, when ambient temperature is 40°C.

In the case of energised cables located at hot spots, operating temperatures are
calculated in a manner similar to that described above, taking into account temperature
increases in the insulation due resistive heating.

Following this, for each cable and connection the operating temperature is compared to

GKS dacn @SFNIEAYAGAYTI GSYLISNI GdzNBE G-t dzS¢ 2 7F
101347928]. In the casef cables and connections whose limiting temperature values

are lower than the operating temperatures in their location area, it is considered that

they may undergo ageing degradation, which would affect the fulfilment of their

intended function, and comxjuently require a process of AMR during their installed

lifetime.

V.Performanceofd t f I y (i { LI OntkrespecitdMBriddyK ¢

Using the documentation of each plant (buildings layout, galleries, trenches and, cable
run drawings) as a basis, an amsadyis performed to identify cables existing in
underground galleries, trenches or buried inside ducts in which water may accumulate
and the cables be submerged, or lead to a concentration of humidity capable of creating
the phenomenon of water treeing ithe insulation.Any cables identified in such a
conditions, may undergo ageing degradation which would affect the fulfilment of their
intended function and consequently require an AMR process during their installed
lifetime.

¢CKS atflyd {LJIOSa !LIINRIFOK:¢ VYSiK2R2ft23&8 RS
Almaraz | and Il, Asco | and I, Trillo and Vandellos Il plants and, as has been previously
pointed out, is only applicable to non EQ cables.
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Nevertheless, due to the issuing NRC Regulatory Guide RG 1.211 and also to the
results of recent international R&D programmes (NEHACD, IAEA, NRC, Japan JNES)
described in the following reports:

FaAa FT2NJ / 2YYSy
ya tNB2SO0Gé¢ oOHnN
daAy3a FyR alyl 3

w SCAP Report: NEA/CSNI/R (201@)5 SOKY A
AgeingManagemerd{ / / |y R [ I of S ! S

w IAEA Nuclear Energy Series RepoHTMP®c Y a! a a
AY btté OHAMHUOO®

w/!'5!'Y twDY ah9/5 /FofS | 3S@ErftFepdt) @012 | YR YV z
2014)

w SAND 2018 oy y Y dalé Materials:l Review Of Qualification And Currently
' @FAfFo6fS 1'3Ay3 5FG1F C2NJ alNAAY ! daSaayvySyl

wJINESShnoyY a! aasSaavySyid 2F /Fo6tS !''3Ay3a F2NI bdz

> o

GKAOK KI @S KAIKEAIKGSR a&dzy O8usdireshltngiflo®a ¢ Ay
application of past cable environmental qualification standards (EBB83-1974:

GL999 AdFYyRFENR FT2N) ¢eLJS GSad 2F /flaa m9 St
F2NJ bdzOtft SI NJ t 26 SNJ DSy SNJI (0 ASpanisi NPP tbingludeéi ¢ 0 X/ |
EQ cables within the scope of their ageing management programmes.

The identification of EQ cables, their characteristics and materials is obtained, for each
LX Iy FTNRBY (GKS AYyF2NXYIFGAZ2Y AyOadoateiR Ay Al
wS L2 NI € @

In the case of the Cofrentes plant, the Plant Spaces Approach process described above
has also been used, but with the following differences:

LY | O0O2NRIYyOS gAGK GKS LI I ydQa &adzllid & &aLlSc
control and instrumentation cables) including those that are not safety related,
correspond to cable types environmentally qualified for a lifetime of 40 years, and, for

this reason, they might not be degraded throughout this period, under temperature and

radiaion conditions corresponding to normal plant operation.

l'a | NBadZ G 2F GKS Fo2@0S> GKS atflyd {LI OS
plant does not identify locations inside the plant in which, the normal operation
environmental conditions, exceethé temperature and radiation values for which the

cables are qualified over 40 years.

Regardless of the above, operating experience and the plant environmental conditions
surveillance programme, have detected certain areas with occasional localised adverse
environments, located in the Drywell and the Steam Tunnel, in which the temperature
values exceed the cable 4@ar qualification temperature values. Consequently, the
cables existing in these areas must be the subject to ageing management review
activities.

In addition, and as a result of the plant operating experience, the scope of the ageing
management review also includes the containment building electrical penetrations
cables, located in the annulus area, since during certain periods of operatidn, hig
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humidity conditions have been detected in this area, producing condensation on the
cables and leading to their failure.

l'a | NBadzZ# G 2F GKS attlyd { LI OS& ! LILINRI OKE
(EQ and non EQ cables) is obtained, thesbe subjected to a process of AMR during
their installed lifetime.

Following the 40 years of operation of the plants, and in the event of a-tknmg

operating license application, EQ cables must be analysed once more, in order to
determine whether they W require additional AMR activities during the period of leng

GSNY 2LISNI A2y d ¢KAA VY[SWYAGYSIRE 8 agaSasy 31 y12yslyt &l
must be performed in accordance with the criteria of2l5 and using the cables
environmental qualificatiopprocess documentation in each plant.

Table 03.1 in the annex to this chapter specifies the type of cables that are installed at
the Spanish plants, indicating their function, manufacturer and insulating and sheathing
materials. Tables 03.2 and 03.3 ideyntibr each plant the types of cables that, in view

of the scoping and screening process performed, require ageing management, along
with their insulating materials. These cables are of both, the qualified aneijnahfied

types.

For performance of the cdd ageing management review activities at the Spanish

plants, the cables are grouped on the basis of functional criteria (power, control,
instrumentation cables) and location criteria (areas with similar environmental
conditions, Primary Containment (PWBRyywell (BWR), Steam Tunnel, trenches and

outdoor areas, etc.), this resulting in the three following groups:

Group 1- Cablessubjected to high temperature or radiation adverse environments. This
group includes low voltagf.3, 06 and 1kV)and medium voltag€6 to 10 kV)power,
instrumentation and control cables, with different insulating materials located inside the
buildings.

w the cablesncluded in example 1 of thHEPRspecificatiorvhigh voltage cables of more
than3 kVsubjectedtoadver S SYPANRY YSy G aé¢s>s I NBE O2yaiRSN.
voltage, and their ageing management is accomplished in this group.

Goup2-al AIK @2t 43S FyR t2¢ aAradylft S@St Ay
adverse environments as a result of high temperatures or radiation levels. This group
includes the organic insulation cables of thecore instrumentation system@IS)and
radiationmeasurement systems.

w the cablesncluded in example 3 of thEPRspecificatiorz nedtron flux measurement
AYyadadNdzySyalradazy OlFrofSaéds INBE AyOfdzRSR Ay
management.

Group 3- Power cables in inaccessible or undergrododations (trenches, channels,
galleries, ducts, etc.) susceptible to flooding or significant levels of humildity.group
includes low voltage power cablésore than380 \j and medium voltageablesof 6 to
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10 kVfeeding the motors of pumps in differersystems (essential services water,
circulating water, firefighting, etc.).

w the cablesincluded in example 2 of thEPRspecificationd YS R A dzY 3@¥tb (| 3 S
3 kVcables, intrenches or buried, are included in this group for the purposes of
ageing mangement.

03.1.2. Assessment of ageingf electrical cables

The ageing management review process, applied by all the Spanish nuclear power plants
to electrical cables, consists of the following activities:

w Identificaion of significant ageing mechanisms in cabkulating materials.

w ldentificaion and assessment of maintenance practices (cable inspections, electrical
tests and checks) in place at each plant, for management of the aforementioned
significant ageing mechanisms, applying the necessary improvementewh
appropriate.

w Development of ageing management programmes (AMP), including the
aforementioned maintenance practices and their assignment to the different cable
groups.

Identificaion of significant ageing mechanisms and their effects on cables

Once thecables and connections requiring ageing management have been determined,
their insulating materials are identified, along with the environments acting on them in
their location at the plant.

Taking into account the possible combinations of insulating makeand environments,

the different Ageing Management Review Groups (AMRG) are defined. For each group
the different applicable ageing mechanisms are identified in turn, along with the
resulting ageing effects on their insulating material.

Inallcases®S { LI yAaK LI IFyda KI@S RSTAYSR GKS F2f

w outdoor insulating material/ambient air
w indoor insulating material/ambient air
w insulating material/moist air

¢KS 3SAy3a YSOKIYyAAYAa |aaz20AlrGdSR 4AGK GKS
identified in accordance with the information containedNtWURE&.801[25] and EPRI

101347928], and are asollows:

w Exposire to heat

w Exposire to radiation (including ultraviolet radiation)

w Exposire to humidity in the presence of voltage

w Humidity intrusion
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These mechanisms produce the following significant ageing effects on the insulation:

w Reduction of insulatio resistance due to irradiation (embrittlement, cracking,
melting and decolouring).

w Reduction of insulation resistance due to exposure to heat (embrittlement, cracking,
melting and decolouring).

w Reduction of insulation resistance due to humidity intrusion.

w Reduction of insulation resistance, localised damage and breaking of insulation due
to exposure to voltage, in the presence of significant humidity or flooding (water
treeing).

w Changes in material properties. Electricity continuity loss.

The application of the above to the cables included in the examples of the TPR
specification1] is as follows:

Exampleld | A 3K @2t 41 3S OFrofSa 2F Y2NB GKIYy o 1=
In the case of the Sp@h plants this example corresponds to medium voltage power

cables of 6 to 10 kV with EPR insulation, located inside or outside buildings, and Kapton

or Kerite insulation cables (in electrical penetrations).

Example3a b Sdzii NBy Ff dzE Y SINHNEE YIS ik 2878 200 Y SKy¥ vl L
the Spanish plants this example corresponds to 300 and 600V instrumentation cables

and coaxial and triaxial cables with different insulations, such as XLPE, XLPO+Alkane

Imida, ETFE, PVC or silicone, located inside th@ioonent building (PWR) and drywell

(BWR).

These cables (examples 1 and 3) are affected by the following ageing mechanisms and
effects:

w Reduction of insulation resistance due to exposure to heat and/or irradiation
(embrittlement, cracking, melting andkecolouring).

Example2: 380V and3 kVOl 6 f S&X o0dzNASR 2NJ Ay GNBYOKSaéc
plants this example corresponds to low volta@80 Vand 400 V)power cables with

EPR, EPDiEhd XLPHEhsulations materials, located in trenches, gallenesinderground

ducts, in areas outside buildings in which water may accumulate.

These cables are affected by the following ageing mechanisms and effects:

w Reduction of insulation resistance or localised damage, and breaking of the insulation
due to exposue to voltage in the presence of significant humidity or flooding, as a
result of water treeing inside the insulation.

The AMR process acceptance criterion for electrical cables and connections, is that the
significant ageing mechanisms and effects idezdifior them must be managed suitably

08 YSIya 2F (KS O2NNBalLRyRAy3a !atQazx Ay 2N
intended functions.
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As a conclusion to the cables and connections AMR process performed, and for its
application to management of the sificant ageing effects and mechanisms identified,

0KS {LIyAEK LIXIyda KIS RSOSt2LISR GKNBS OFo
report, which are based on the model programmes AMP-XI&MP XI.2 and AMP

XI.E3 of NURE@G801[25] and fulfil the 10 attributes established in NUREED0[24]

and guideline NEI 950 [26], in order for the AMP to be effective.

For the surveillance of ageing oftimetallic parts of electrical connections, the Spanish

plants have developed a specific AMP, based on AMRcXIE ¢ 9f SOUNR O €

| 2y ySOlA2ya y20 &dz 2S Ag01[Z6R Ashas beerCpainted oubn dpé 2 F
above, this AMP is beyond the scope required for this report.

Main tools used in the AMR process

For the performance of the general activities of the AMR process, the Spanish nuclear
power plants have used basically the following reference documentation:

w I0CFRPart54wS1ljdZANBYSy da FT2NJ wSySglf 2F hLISNI G
t £ y28]4 ¢

w NElI 9510, wS@®d ¢ odWdzyS Hnnp®d® GLYRdzZAGNE DdzA RS
Requirements of 10 CFRPart6KS [ AOSyaS wSyS[@e t wdz Sé¢x W

w NUREGI800, wS@d HY a{0FlYRFNR WwWS@ASg tftly F2NI
Applications2 NJ b dzOf SI NJ t 26 SNJ t[24dt yia¢é¢>s 5SOSYOSNI H

w NUREGL801, Rev. 2Generic Aging Lessons Learned (GALL) Report, December 2010
[25]

w EPRI1013475:at £ | yi { dzZLJLI2 NI 9y 3IAYSSNAY3IY [ AOSyasS
February 2007[28]

Additionally, the following documents have been used for the performance of the cables
YR O2yySOiAz2ya ! at Qay

w R.G. 1.211Qualification of SafetRelated Cables and Field Splices for Nuclear Power
Plants, U.S. NRC.

w RGMm ® H Mgnditi@nrMonitoring Techniques for Electric Cables used in Nuclear
Power Plants"U.S. NRC

w RIS200309. Environmental Qualification of lowoltage insrumentation and control
cables. U.S. NRC.

w GL 20001, { dzYYI NB wSLIEZ2NIZ LylFOOS&aaArofsS 2N ! YR
GKFG 5Aal6ftS ! OOARSYU aAaltA3drGA2y {@éadGaSya |
2008. U.S. NRC

w NUREG/CR000 ¢ 9 4a Sy G A I f an%Eiledric £gble Londitbn Monitoring
t N2 IANI YE

w NUREG/CB704, ¢! 3Ay3 2F /I 06ftSazx [/2yySOtArzya |
l 3aSY0fASA dzaSR AY bdzOf SFNI t 2SN tflydagod

w NUREG/CHE643,Insights Gained from Ageing Research, U.S. NRC.

w |IEEE Std. 1268000p Guide for Assessing, Monitoring and Mitigating Aging Effects
on Class 1E Equipment Used in Nuclear Power Generating Stations.

w IEEE, Std. 462001"IEEE Guide for Field Testing and Evaluation of the Insulation of
Shielded Power Cable Systems", 2002.

V
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w IEEEStd.400.32006G L 999 DdzZARS F2NJ tF NIOAFf 5Aa0KI NH
/I 6ftS {eaidSya Ay | CAStR 9YGANBYYSY(és wHny

w IEEE, Std. 4229772 4 L999 5SaA3dy YR LyadlttlriArzy
DSYSNYGAYy3 {GFrGA2YyaédsT mMpTrTO®

wl 9/ Highuotag@Test$ OKY Alj dzSdé 9R® M OmMpyoL ®

w SAND9®344.a! 3AYy 3 al yIF3ISYSyidi DAdARStftAYS F2NI/ 2Y
9f SOUNROIET /FofS FYR ¢SN¥YAYIFGA2Yaé { SLISY

w EPRI 1006534 L Yy TN NER ¢ KSNX23INI LIK& DdzARS¢ owSgo

wEPRI10033%d# / 6t S {@adGSY ! 3SAy3a alyl3aSYSyidéo ! L

w EPRI TR096190 Wdzy S mMdpppP® dDIzA RSt AYyS F2N) GKS al
9l dZA LIYSY i 9YODANRYYSyiliaéo

w EPRI10036688 aLYyGS3aINI¥GSR /Fo6fS {eadSya ! I3ay3a al
OFroftSé¢d WIHydzr NBE Hnno®

w ERvL M 1 n Medianivbltagé Cables in Nuclear Plant applicati®tate of
LYRdzZAGNE YR [/ 2YRAGAZ2Y a2y Al2NAy 3o

w EPRI. 10208 WdzyS wHamn®ét € Fyd {dzLILI2NI 9y 3IAYSSNJ
Development Guidance for AC and DC-lmltage, power cable systenfigr Nuclear
t26SNIttlydaso

w EPRI. 1020805 WdzyS wHnamnand atflyd {dzLLIR2 NI 9y 3IAY
Program Development Guidance for Mediwfnltage cable Systems for Nuclear
t26SNIttlydasao

w EPRI TR03841Wdzf € ™ gppliage Eavircdndentally Qualified Cable License
wSYySglf LYRdzZAGNE wSLENI® ! 3aSaaySyid 2F Sy«

w UNESA document ES13/0P-050% G DdzZA RSt Ay S T2NJ a2y AlG2NRY
9f SOGNAROIE /IofSa¢o

w UNESA document ES13/0B-090Z & ¢ 8l ®dcédu@ for the Identification of
I NAGAOLFE 9Y@ANRYYSYGlt YR {SNBAOS t I NIFYSI

w UNESA document N° ES13/08-0903Y & { St SOl A2y 2F [/ ANDdzA (&
{ dzZNISATt 1 yOS t NEANI YYS¢ O

w UNESA document N° ES130B-0903Y G ¢ SOKY A OF f MétRaQ@IR dzZNBE T 2

/| KINF QGSNRAIF GA2Y 2F [/l ofSa¢od
w UNESA document N° ES1306-0903Y G ¢ SOKY A OFf t NPOSRdz2NBE ¥
/| KINF QGSNRAIF GA2Y 2F [/l ofSa¢od

Main plant documents (manufacturing and operation)

w Cable manufacturer supplier specifications.
w PlantEnvironmental Qualification Report.
w Final Safety Assessment.

w Reference books.

w Electrical circuit diagrams.

w Cable tray layout drawings.

w Cable environmental qualification dossiers.

Cable databases

For the performance of all the activities relating to the identification of the cables and
connections subject to ageing management and its subsequent AMR activities, each
Spanish plant has developed a cable database containing all its cables, with their
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materials specifications, routings, channels drawings and connections. This database

allows for the selection of cables/connections existing in the areas with adverse
SYGANRYYSyiGlf O2yRAGAZ2YE Fdzf FAEfEAYy3I GKS ONMA
method.

Use of research and development programme results in ageing management review
activities

In 2003, the CSN anldNESASpanish Electricity Industry Association) initiated a joint
research project (JRP) on the ageing of electrical cables at npdear plants, made
up of the following phases:

Phase 1. PCIES: & dzZNISAf f I vOS 2F St SOGNROIE OFofS | :

The main objective of this phase of the project carried out in 2004, was to define a
GO2YY2Yy o0l &A & I Celtohaltife Spainishyplants for thélériar@ande fof
systematic cable ageing surveillance programmes. The aim was, for these programmes,

to be aligned with the international state of the art in this area, anganticularwith

the recommendations and contés of the IAEA TECD@EMyYy y >~ G! aaSaavySyli
Management of Ageing of Niar NPP Components important to SafetyQantainment

Lag/ OlotSaé¢o

Performed as an initial activity of this project was awl@pth review of the national and
international literature IAEA, NUREG, EPRI, Sandia reports,dd&nents etc.)on
cable ageing, with a report being drawn up.

As a basic conclusion to this phase of the project, it was determined that the ageing

surveillance techniques potentially appropriate for the types dflea in place at the

Spanish plants were: measurement of the compression moduiéenter method),

thermogravimetriy(TGA)Nd induced oxidation time and temperature (OIT, OITP).

Likewise, the following documents were drawn up for application at the @iffigolants:

w UNESA document N° ES1301-103: a b | G A 2 y I f FYR LYGSNYIGAZ2Yy
5SPSt2LIYSYG {GFGdza 9@Ffdzr GA2y wSLR NI é

w UNESA document N° ES13/0P-0903: dGudeline for Monitoring of the Status of
Electrical Cables. ®

w UNESA document N° ES13/0B-0903:dTechnical Procedure for the identification of
Critical Environmental and Service Parametets

w UNESA document N° ES13/08-0903: ¢ { StibnSoOCircuits and Definition of the
Surveillance Programrée®

w UNESA document ES13/050903: drechnical Procedure for the Electrical
Characterisation of Cables®d

w UNESA document ES13/06-0903: dTechnical Procedure for the Mechanical
Characterisation of Cables®d

Phase 2. PCI BSn pmlidation of Advanced Technigues for the DiagnosiEleétrical
/ 1 6tSa (i bdzOf SIF NJt2¢SNJt ¢l yﬂéé

The basic objective of this phase of the project carried out over the p@06&2009,
consised of determining, in a practical manner, the applicability of the ageing
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surveillance techniques identified in preus phase 1, for monitoring of the status of
the cables in place at the Spanish nuclear power plants.

The project was performed by way of the following activities:

w Collecting of cable samples (new and naturally aged) representative of those installed
at the Spanish plants.

w Thermal and radiatiofinduced ageing of these samples, for periods of 20, 40 and 60
years.

w Acquisition of values of elongation at break (EAB) tamdile strength(TS) of aged
samples.

w Application of selected techniquef@ndenter method, TGA, OIT, OITR) aged
samples. Acquisition Validation and adjustment of results.

w Comparson of the results of the techniques applied to the corresponding values of
EAB and TS obtaining correlation factors between the test values and the
degradation othe aged cables.

As a result of this project phase it was possible to determine the degree of applicability
of the techniques used, to the different types of cables tested, and their effectiveness
for identification of the ageing of their insulating mais. Also determined for each
type of cable were the reference values (acceptance criteria) of the results of application
of each technique.

Phase 3. PCI BST Yracking and Assessment of Electrical Cables Status at the Spanish
bdzOf SIFNJ t 2SN tflydasao

This phase of the project began in 2014, and is currently being carried duNESANd

the Spanish plants. The project is performed in response to the recommendations of the

CSN to verify the validity of the cable environmental qualification processes performed

in accordance WithEEE383-1974,F & | NXBadz G 2 F { KGalifidatioif OS NI | A y
LIN2 OS&daSaé¢ ARSYGATASR 0& NBOGAEANRCYNEANY I (A 2
Japan on the ageing of cables.

¢CKS YIAYy 202SO0GAGS 2F (GKS LINRP2SOG Aa G2 201
making it possible to effectively ntrol their ageing status throughout the loagrm

operating (LTO) period.

In this respect, new qualification tests will be performed, limiting the effect of the
aforementioned uncertainties, on a representative sample of the cables in place at the
Spanisiplants.

The tests will be performed on naturally aged (30 years) samples of cables taken from
the plants, their ageing being completed to 40, 50 and 60 years by means of a sequence
of accelerated ageing tests (thermal + radiation) with low factors of lacaion and

dose rates. Subsequently, the accident radiation test and finally@@AndPostLOCA

tests, will be applied
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During the process, samples aged to 40, 50 and 60 years will be extracted and different
surveillance techniques (elongation at hkke Indenter, insulation resistance,
polarisation index, etc.) will be applied to them, obtaining the corresponding values

LINA2NJ G2 YR F2fft26Ay3 [h/! ® LYy (GKAA oI @&

management of the cables throughout the loteym operating period will be
determined.

The ageing test phase of the project, was initiated in 2017. The completion of the project
is scheduled for the year 2020.

Use of operating experience review results on cables.

The review of thelant-specificoperating experience applicable to cables, includes the
SPOLtdz GA2Y 2F GKS AYTF2NXNIOGA2Yy &a02NBR Ay
Spanish plant.

The following issues are particularly significant in this review and led to changes and
improvements in able ageing management activities.

Cofrented\NPP

w Degradation was detected BPR/CSRtables feeding electrical actuators of motor
operated valvegMOVS)The degradation occurred as a result of hot spots (due to
degraded high energy piping insulatioasd steam leakages in nearby equipment)
combined with mechanical stresses due to excessive bending of the cable at its
connection to the actuator. The following activities were carried out as a result of the
above:

o Cables were replaced in more than 15énitorqueactuators
oLYLNRGSYSyia oSNBE AyuNRBRdAzZOSR Ay (GKS
Surveillance Programme.

(@)

A programme was implemented for the review of thermal insulation status for
piping and equipment.

0 A programme was implemented for the sunlailce of equipment steam leaks.
o A programme was implemented for the surveillance of cooling units.

w Electrical penetrations cabld&eneral Electridpcated in theannulusand affected
by the intrusion of humidity, causing the subsequent failure of centalief valves
(SRV)As a result, the following activities were carried out:

0 Modules of penetrationsusceptiblego the problem were changed.

o A programme was developed for surveillance of conditions of humidity in the
annulus.

o Cable inspection activitie@nsulation resistance testing and visual inspection)
were improved.

AlmarazZNPP

w Cracking has been observed in electrical penetration feed power cables during the
early years of operation of group 1.
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w Cable degradation has been observed inside contairipredfecting inparticularto
triaxial cablesconnected to neutron detector chambers located in wells adjacent to
the Reactor Vesselhe affected cables were replaced.

TrilloNPP

w Prematurely aged cables were found in the feed for the pilot solenoids of main steam
system isolation and safety valves, as a result of the high temperatures reached by
these solenoids when being continuously energised, and of the high temperature of
the process steam. The cables in question were replaced with new cables, which are
now changed every 6 years.

w As a result of the review of certain operating experiences at German plants, the
possibility of the appearance of secretions or exudations in low gelfVC cables
was assessed. The problem was not considered to be generic in Germany and had
been detected only in the cables of certain manufacturers and certain manufacturing
batches/series.

o In any case, and as a result of the aboMaJo NPP has incluet a new activity in
its cable AMP for the visual inspection every 10 years of a sample of its PVC cables.

03.1.3.Monitoring, testing, sampling and inspection activities for electrical cables

As has already been pointed out in secti@®.1.2of this report, theSpanish nuclear
power plants have developed the three following ageing management programmes for
application to the management of significant ageing effects and mechanisms identified
in electrical cables:

AMP1K dzNBSA T £ I yOS 2bhedoh Bodal pidgranniX|. Bl of SUREE ¢ >
1801[25] "Insulation material for electrical cables and connections not subject to 10 CFR
pnond SYGANRYYSyYyGlf ljdzr t ATAOFGAZ2Y NBI dzA NBY S

This AMP is applicable to the ageing managenof cables included in example 1 of the
TPRspecificationCableswith voltages of3kVin adverse environments).

The programme is based on the periodic visual inspection of a sample of accessible
cables, representative of those included in the scop¢éhef AMP and selected on the
basis of the following criteria:

w the sample must include cables representative of the different specifications for
insulating materials and for the environments in which they are located;

w the information obtained on the ageingf the cables inspected, must be
representative of the condition of all other cables having the same characteristics;

w all the cables in the sample must be inspected at least once every 10 years.

In addition to visual and tactile inspection, and with a viewcomplementing their
results, the Spanish plants also apply different electrical and/or mechanical tests on the
cables included within the scope of this AMP, as describ&abie 03.40f the annex to

this chapter.

In the case of Cofrentgdant, the methodology used for the development of tieble
AMP is differentand is made up of the following phases
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1 Application of the cable inspection and surveillance activities, established in the
maintenance schedules and procedures for testing eleatrequipment (motor
operated valves, electrical penetrations, electrical cabinets and panels and low and
medium voltage motors) circuits. These activities affect all the cables within the
scope of the AMP and consgdtthe visual inspection of the cablastheir connection
or of insulation resistance and polarisation index measurements tests, in motor feed
circuits. These schedules are applied at a frequency of approximately 2 years,
although this may vary depending on the maintenance plan for eatain of
equipment.

1 In the case of cables in which the aforementioned inspections and tests detect
AYOALASY(d RSANIRIFIGAZ2YS GKS F2fft26Ay3 al RRJ
the type of cable:

o Visual inspection.

o Electrical testing: insulation resistanaad polarisation index test, Tan delta test
or partial discharges test.

o Mechanical testingtndentermodule

1 If the aforementioned additional tests results do not meet the required acceptance

ONAGSNAI S GKS TFFSOGSR OF 6t Saconhedlibhs A y Of dzR
NEBLX I OSYSYy (G LI Iyés gKAOK gAff 0SS AYLI SYSy

AMP2 "{ dzNIBSAf f I yOS 2F AyailuNHzyYSyidl (dA@F50fOF 6f S&¢
NUREGS801[25]a Ly adzf F GA2Y YFGSNAIE F2NJ St SOGNRKOI
to 10 CFR 50.49 environmental qualification requirements used in instrumentation
OANDdzA G aé @

This AMP includes in its scope the cables of radiation measurement,-aoceimnd ex
core nuclear instrumentation systems and is therefore applicable to the ageing
management of the cables included in example 3 of the TPR specifi¢ifipreutron

flux instrumentation system cables).

In this AMP and in acadance with the model programme INURE&S801 [25], two
methods may be used to identify cable degradation due to ageing.

w The first method consists of evaluating the results of the calibration tests and/or
instrumentation sgtem surveillance testécables+conectors),in accordance with
the plant procedures. The tests are complemented with a visual inspection of the
status of thecablesand connectors.

w When the calibration or surveillance tests do not include the instrumeormasystem
cables, or as an alternative to them, electrical tests are applied to detect the
degradation of the insulation of the cables, such as insulation resistance
measurement, polarisation index or reflectometry te§iOR).

The aforementioned tests aihchecks are performed during each refuelling outage, as a

result of which their frequency varies from one plant to another (12 to 24 months),

although all the cables included within the scope of the programme must be tested at
least once every 10 years.
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The specific application of this AMP in each Spanish plant, for the neutron flux
measurement system, is as follows:

w At CofrentesNPP(BWR)surveillance is performed on the source range monitoring
sub-system (SRM), intermediate range monitoring-syistem(IRM) and local power
range monitoring (LPRM) stdystems, located all them in the Drywell.

Visual inspections are performed on the cables, connectors and detectors, along

with functional tests, to verify the performance of these components, applying the

following maintenance schedules and procedures:

0 Inspection of SRM and IRM detectoss check is made of the condition of the
insulation of the detectors of these stdystems, as well as of their cables and
connections, in order to prevent current leakage.

0 Review of SRM and IRM cables and connectbests are performed to verify that
the cables and connectors of the channels of these-stdtems operate in
accordance with the requirements specified by the manufacturer.

o0 Inspection of LPRM detectorhe condion of the detectors is verified, the
connection and condition of the cables are checked and the insulation resistance
between the cable shielding and ground is measured.

o Acquisition and checking of cable parameters and cable flbmicresistance,
reactance, quality factor, insulation resistance and polarisation index
measurements are performed, and the analysed cable plot calculated.

The frequency of application of the aforementioned inspections and tests activities is
every one refuding outage (2 years).

The acceptance criteria for the aforementioned activities are established in the
schedules/procedures themselves, and are specific for testing of the circuits of each
detector.

w At the SpanisiPWRplants, the source range (SRM), intermediate range (IRM) and
power range (PRM) neutron flux system channels are monitored, and the following
activities are performed:

Almaraz bndIINPP Testing of interelectronic resistance, leakage current, sensitivit
capacity, DC. current characterisation and reflectometry during each refuelling
outage (18 months).

Trillo NPP An electronic functional test is performed on the complete loops of the
system, once per refuelling outage (12 months). Certain of the systdies have
mineral type insulation, or are replaced every 4 years and, consequently, do not
require ageing management.

Vandellos INPP andAsco land 1l NPP The following electrical inspections and tests

are performed along the entire length of the seted cables and on all the cables

included in the programmégNIS power, intermediate and source range loops) and

with a frequency of at least once every 6 refuelling outages (9 years).

w Insulation resistance measurement: the test is performed at a voltd&e0 Vdc,
with the following resistance measurements taken:

0 Between conductor and inner shielding
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o Between inner and outer shielding
0 Between outer shielding and ground
w Reflectomety measuremen{TDR).

AMP3,"{ dzNBBSAt I yOS 2F Lyl O0O0OSaaArofsS tXEABISNI /I 0
of NUREEG801 [25]z daLyl O0OS&aaAroftsS t26SN) /IofSa b2
OYVDBANRYYSY il f v dzI £ A This QMR} 5 Applicablé fpratagey Sy ( & ¢
management of the cables included in example 2 of the TPR specifi¢a}ligDables
with voltages of betwee380 Vand 3kV, buried or in trenches).

t
l.:.l
)]

The objective of the niaccessiblepower cables surveillance AMPis, to provide
reasonable assurance that the inaccessible power cables included within its scope and
that might be exposed to conditions of significant humidity, will remain in conditions
ensuring compliance with their intended function. Significant hutyidi understood as
referring to conditions in which the cable is wet or submerged, for several days. The
AMP is based on the following activities:

w Visualmspedion, review, cleaning and repair of all outdoor or underground cable run
constructions (trenchs, ducts, access boxes, galleries, etc.), verifying their condition
as regards soiling and deterioration, the presence of water and the correct operation
of the drainage systems. According to the model programmBWRE&801 [25],
this activity must be performed at least each year.

w Application of electrical tests, in order to check the condition of the cable insulation,
such aseflectometry (TDR)insulation resistance and polarisation index tests, in the
case of lowoltage cables, and in addition Tan Delta test and partial discharges test,
for medium voltage cables. All the cables within the scope of this AMP should be
tested at least once every 6 years.

Summarised below are the characteristics of the different &t (tests, checks and
AyalLlSOoOiAzyao FFLIWLXASR Ay (KS GKNBG4andt Qa AY R
03.50f this chapter.

The performance and programming of these activities is accomplished taking into
account the contents of section B of NRQulatory guideRG1.218and chapter 3 of
NUREG CGR)00.The practical application of the electrical tests and checks is normally
carried out by the electrical and instrumentation maintenance department at each
plant. In most cases the cable visual indmat and mechanical testing activities are
performed by contracted specialist companies.

Visual and tactile inspection

The information used for the selection of the sample of cables to be inspected, is
obtained previously by means of plamalkdowns with the aim to choose the most
compromised cables as regards their environment (hot spots), accessibility and
materials and also to determine the specific points on the cable runs for inspection
performance.

Magnifying glasses, cameras or torches may be usedthe inspection, and the
following activities are carried out:
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w Study of cable run and identification.
w Dimensionalcontrol of thecable.

w Visual inspection of cable jackets, searching for cracking, humidity, decolouring,
deposits, physical damage, theresence of contamination, the appearance of
exudations of plasticising materials.

w Checking of the degree of cable rigidity.

In the case of cables not directly accessible for visual inspection, because of being
located inside ducts or trays, attempts armade to carry out the inspection at their ends,

at their point of connection to penetrations, junction boxes or equipment and at the exit
points from the tray. If needed, complementary electrical tests are applied to the cable.

¢CKS ! at Qa 2 Fntdinkl&le gravdkions fér Kugrhéiting the cable inspection
sample for cases in which, during inspection, a previously selected cable is discovered
not to be physically accessible (obstructed) or when any of the tests are discovered to
beimpracticable Sut provisions allowing for the selection of another cable of the same
type and family or from a similar environment for inspection.

Acceptance criterieabsence of fissures, cracks, decolouring, deposits, physical damage,
mechanical rigidity or humidity, dicating signs of deterioration of the cable insulating

material. In order to facilitate evaluation of the results, certain pla@bnaraz, Trillo)

KIS aadl yRFNR LIASOSa 2F OFofSa GlF1Sy FNRY
of thermal and radition-induced ageing.

Freguency Visual inspections are performed periodically during refuelling outages, with
a frequency that varies from one plant to the next (normally every 1 or 2 outages). In
the case of cables located at hot spots areas, the pedbiettveen inspections may be
less (every refuelling outage).

Compressive modulus tegtndenter method):

By means of this technique, applied to the sheath of the cable, the compressive modulus
of the insulation is measured. Measurements are taken at diffemoints along the

cable run and are applied at 5 positions in each cable section selected. The degradation
of the insulation is correlated to the values measured at the cable jacket. The geometry

of the cable and the temperature and humidity during tlesttinfluence the test results.

As has been seen during the aforementioned SpaRGhEZ7 project, this technique

is applicable and effective for most of the materials of cables installed at the Spanish

plants.

Freguency The test is normally appliepbintly with visual inspections, every 1 or 2
refuelling outages.

Acceptance criterisAny increase in the value of the modulus over the reference value,
indicates degradation of the insulation. For most of the cable materials in use at the
Spanish plantsa value of20 N/mmis considered as the threshold for the start of
degradation(UNESArocedureES 13/1706-0903).
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Insulation Resistance (IR) and Polarisation Index (PI) tests:

Insulation resistance measurement determines the dielectric integrity of étecand

is applicable to medium and low voltage cables and all insulation materials. It consists
of applying a direct current in the cable, while the value of the current over time is
recorded. Insulation resistance is determined as the resistance ctddutsme minute

after the application of voltage. Temperature and humidity conditions existing during
test may affect the test results, for which reason this aspect should be taken into
account in determining their accuracy.

The polarisation index (variatioof IR measurement each minute in periodsL6fmin)
is more effective than IR for the detection of insulation cracking due to thermal
degradation and radiation, to humidity or to the contaminatiam cables.

Freguency At most Spanish plants the testse performed at a variable frequency
(every 1 or 2 refuelling outages).

Acceptance criterionThe Spanish plants establish a minimum insulation resistance
value calculated in accordance with different documeniS8EE 43974 UNESA
procedureES13/IT-05-0903, etc.

For insulation resistance the acceptance values (megaohms) vary depending on cable
type (low or medium voltage) and function (power, control, instrumentation).

In the case of polarisation index, PI values of less than 1 are considered to lagivedic
of insulation degradation.

Tan delta test (TD):

At the Spanish plants this technique is used in the diagnosis of medium voltage cables.
It consists of assessing dielectric losses in the cable, by determining the capacitive and
resistive currents obtaed when applying an AC voltage to the caliis the result of

the quotient of resistive current to capacitive current. The test is capable of detecting
cracking in the cable insulation, induced by thermal or radiation effects, mechanical
damage,water treeing, the intrusion of humidity and superficial contamination. The
tests are performed in accordance with the criterid BEE Std. 468001.

Freguency The frequency of performance varies from one plant to the next (1 or 2
refuelling outages).

The acceptanceriterion is based on study of the trends of the calculated value in
successive tests, and their comparison with reference results from similar cables. The
value depends on the type of cable insulation and the variation in ¥ @dissipaton
factor), which should not exceeio.

Partial Discharges (PD):

This technique is applicable to shielded medium voltage cables and to all types of
insulation and jacket materials. It detects embrittlement induced by thermal or radiation
effects andwater treeing It is simple to apply, does not require access to the entire
length of the cable and locates the position of insulation defects (position of discharges).
The technique consists of determining the level of partial discharges caused through the
insulation as a result of application of the voltage and the production of partial and
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temporary dielectric rupturing of the insulation. The tests are performed in accordance
with the criteria ofEEE Std. 4002006.

Freguency The frequency of performancearies from one plant to the next (1 or 2
refuelling outages).

Acceptance criterionSpanish plants use the values indicatetBERE Stadt22-1977and
guidelines EPRI020804 IV cables), EPRI 3002000554, ERRPR000557and IEG270
(MV cables)

Reflectomery test (TDR):

This diagnostic test is applicalile low and medium voltage cables, with all types of
insulation and sheathing materials. The test consists of applying short pulses or voltage
steps allowing for the location of defective sections (cracking induced by temperature,
radiation and mechanical effects the presence of water) in the cable run, detected by
means of other surveillance techniques.

Frequency The frequency of performance varies from one plant to the next (1 or 2
refuelling outages).

Acceptance criteria

Determination of the results of theeflectometry test requires an engineering
assessment. The results must be compared to those from previous tests performed on
the same cable or to a reference reflectogram. The following may be considered as
general acceptance criteria:

w Absence of suddenncreases in the voltage plot, indicating an increase in
characteristic impedance or an open circuit condition.

w Absence of sudden reductions in the voltage plot, indicating a decrease in
characteristic impedance or a sharircuit condition.

03.1.4 Preventive andemedialactions for electrical cables

Preventive actions

As regards Example Groups 1 and 3 (cables of more 3hk¥ located in adverse
environments and neutron flux system instrumentation cables), the corresponding
cable AMP’s iNURE&.S801], require onlyinspection and testing activities and do not
specify preventive or mitigation actions for ageingluced degradation.

However, thecable AMP of the Spanish PWR plants, include actions such as the
implementation of programmes for the surveillance of enameental conditions and
periodic walkdownsfor the identification of hot spots or other relevant events in the
cable runs. These activities may be considered as being preventive actions to avoid or
mitigate cable ageing.

In the specific case @ofrentesNFP, its cable AMP’s include preventive activities for
the mitigation of local adverse environmental conditions affecting the cables, these
consisting on theealuationand applicatiorof the resultsof the following programmes:
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w Surveillance of plant enviromental conditions (temperature and radiation).
Temperature data are acquired daily or weekly during months representative of each
season of the year, while the radiation doses affecting the equipment are estimated
annually.

w Maintenance of the thermalnsulation of piping and equipment in cubicles of the
reactor, auxiliary and heaters buildings in which local adverse conditions have been
identified.

w Maintenance of cooling units. The correct operation of thecnditioning units in
areas identified adaving local adverse conditions allows the temperature to be
maintained within the established limits in these areas.

w ldentification of leakages of fluids that might affect the wiring.

w Surveillance of conditions of humidity in tharaulus.A check is mad#r leakage or
condensation potentially affecting the modules of the penetrations or their wiring.
This task is carried out monthly.

As regards Example Group 2, cables with voltages of bet@@@n/and 3kVburied or

in trenches, all the Spanish plartSS NF 2 N LISNA2RAO | OGA2ya
prevent inaccessible cables from being exposed to high levels of humidity, such as, for
example, the inspection of the ends of cable ducts manholes for water collection, and
draining water as needed. The pestion frequency for the collection of water is
established on the basis of the specific operating experience of each plant as regards
humidity or the flooding of cables in the manholes (depending on the accumulation of
water over time and events such agavy rainfall or flooding)n any case, periodic
inspections are performed at least once a year. Periodic tests are also carried out every
15 days on the operation of the pumps and drainage devices in the cable ducts and
galleries.

Corrective actions

Thecable ageing management programmes of the Spanish plants establish, that all the
results of inspections and/or tests performed on cables that do not meet the
corresponding acceptance criteria, shall be subjected to an engineering assessment. This
assessmet shall take into account the age of the cable and its operating environment,
as well as the severity of the anomaly and whether the latter has been related previously
to the degradation of the insulation of theonductor.The person responsible for the
assessment shall analyse the anomalies detected and define the corrective actions to be
taken. These corrective actions may include the performance of additional inspections
or tests, the installation of protections or some other way of mitigating the asbver
environment on the cables, or the relocation or replacement of the affected cable or
cables.

At all the plants, the corrective actions performed on the cables are carried out via work
orders and are controlled from beginning to end by the plant mainteeamanagement
system, by way of the Corrective Actions Plan (CAP).

Furthermore, all the aforementioned actions are subject to the requirements of the
plant Quality Assurance Manual, which meets the requirements of appendix B 10 of
10CFR 50
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03.2. [ A OSy & &iénoeiof tiapdlication of AMPs for electrical cables

Cable ageing management activities were initiated at the Spanish plants as from 2006,

in accordance with th&/ NESAA S K2 R2f 238> YR a4 FTNRY HAMM |
drawn up in accordance witiNUREGL801 [25] began, in compliance with CSN
instructionlS22[21]. Consequently, there is currently limited experience as regards the
NBadzZ G§a 2F AYLX SYSydlFrdAz2y 2F GKS&AS !at Qao

Atthe{ LJr yA &K ydzOf SIFNJ LI2gSNJ LIX IFyda FyR F2NJ St
tracking reports shall be drawn up periodically, their frequency being variable (1 to 3

years). The tracking reports shall describe the AMP activities performed during the

period andassess their results. Also included in those reports are the results of the

review of the plant specific and industry operating experience, that might have affected

the AMP and, where applicable, the tracking and evaluation of the trends of specific
parameters assessing the evolution of certain ageing effects on the cables.

The evaluations included in the tracking reports are the basis for the continuous
dzLIRFGAY3 2F GKS !'at Qa GKNRdzZAK GKS RSTFAYAGA?Z2
in AMP scope, in ip®ction activities, etc.), these being controlled during
implementation by way of the corrective actions programme of each plant.

[ A1S6A&SET GKS (GNFXOlAy3I NBLR2NIA SOFfdzr S (K
by means of an indicator; for exampletime case ofCofrentesplant, it is a numerical

indicator (from 0 to 100)that values the results of application of the AMP activities, the

degree of compliance of these activities and their correct registration and the
incorporation of the applicable refts of the plant-specificand industry operating

experience review in the AMP activities.

The behaviour observed to date, regarding the ageing of the insulations of cables and
O2yySOiUA2ya AyOf dzRSR gAUGKAY (KStheaSpahisiS 2 F G K
nuclear power plants and is as expected, no situations of generalised ageing requiring

special attention or detailed analysis having been identified. In any case, certain isolated

issues of incipient degradation (hardening, cracking and dedolgun jackets ) have

been detected in cables located in adverse temperature and radiation environments, for

which the necessary corrective actions have been applied (tracking of degradation by

means of new inspections or tests, or replacement of theegabl

Section03.1.20f this report (use of operating experience), provides further information
on the issues indicated and the actions taken.

As regards inaccessible or underground cables, located in trenches , galleries or ducts,
cables showing signs of¥iag been subjected to conditions of significant humidity have
been detected at all the plants in the past, but in no case was there any significant age
induced deterioration. Tracking activities were scheduled for these cables consisting of
inspections ad tests during the following refuelling activities.

In view of all the above, the Spanish plants consider that their ca#eng management
programmes are suitable for application throughout their remaining operational
lifetimes, guaranteeing compliancativ the intended functions of these cables.
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03.3.wS3dzA  i2NR&a |aasSaaySyid IyR O2yOf dzarizya
cables

As regards the process of managing the ageing of electrical cables described in this
chapter, the CSN considers that the methodology applied for the identification of the
cables requiring ageing management review, the identification of significant ageing
effects and mechanisms on these cables, and the development of the ageing
management programmes required for the mitigation and control of these effects and
mechanisms, fulfils the requirements K&22[21] and is also corréty documented, as

a result of which the said process is considered adequate.

The CSNtracks electrical cable ageing management activities via assessments and
inspections periodically performed at each of the Spanish nuclear power plants.

The CSN assessnien | OG0 A PAGASAa FNBE LISNF2NNY¥SR o6+4as
F3ASAYy3 YIyYyF3aSYSyid NBLERNILEé adzm YAIBZRPR, o0 8
which describes, among other aspects, the specific activities (documentapdating

YR AYLI SYSYyGlr A2y 0 LISNF2NXYSR gA0GK NBAaLISO

U T

2
I O

Furthermore, the CSN carries out twearly inspections on the Overdllanagement

Ageing Programmes of the Spanish plants, in accordance with the Basic Inspection Plan

in place. Thesespections, performed at the sites and developed in accordance with

CSN procedurBT.IV.22841], include checks at both, documentary and implementation

f SPStx 2y | AlFYLXS 2F (GKS 1| at Q&ithogey LI I OS
corresponding to electrical cables.

¢KS LINRPOSaa 2F RNIGAY3A dzlJ GKS OdzNNBy il OF o6f ¢
in the wake of the issuing d622[21]AY HAandp> YR (GKS&S ! at Qa ¢
updated in oder to adapt them to the requirements 6fURE&.801[25] rev.2in 2010.

¢CKS AYLX SYSyGlidAz2zy 2F GKS AyalLlSOdAzy FyR i
began in2012.

During the latest inspections performed by the G8lkhe plants, as from 2012, checks

have been made on the reports issued by the licensees on the specific cable inspections

OF NNASR 2dzi Ay O2YLIX Al YOS gA0GK GKS NIBI dzA NB

that they have all been implemented and that no case, have been detected

degradations of a degree such that they might compromise compliance with the

intended functions of the affected cables.

CKS F2fft2gAy3 NS O2YyaARSNBR G2 0S LIRAaA0GAC

developed by the Spasti nuclear power plants:

w Value is attached to the response of the plants to the CSN recommendation for
AyOfdzZRAy3a 9v Ol ofSa gAUGKAY GKS ao0o2LIS 27F |
included withinthe scope of the model programmé&aMP.XIE1, AMP. XE2and
AMP XIE3)of NUREGS801 [25]. In this way it is possible to monitor the actual
condition of these cables throughout their design lifetime, controlling the
uncertainties regarding their qualifielifetime that have been identified in recent
international programmes on the ageing of electrical cables.
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w Also valued, is the performance by all the plants of cable AMP updating agdiog
improvement activities, based on the resultspidint-specificand industry operating
experience reviews and of specific natiorC{ ES 13/ 24nd international(IGALL
[40]) R&D programmes, on the incorporation of new regulatory requirements and on
the incorporation of improvements deriving from experience in the application of the
AMP itself.

w Also valued is the performance on the cables of activities additional to those
specifOl t £ @ NXBIj dzA NE R ANYJREERMA [25Y, 8uBhSak the periodicd 2 T
performance of cable ruwalkdowngto identify hot spots and the application of tests
(mechanical and electrical) additional to the visual inspectequired for thecables
includedin AMRm / @& 6t S & dzZNIISA T f | v (08.£.30f tH3ePANA 6 SR A Y

Notwithstanding the above, certain aspects are observed for which there is a margin for
improvement. Specifically, the surveillance of cablestied inside metallic ducts or
cable trays and consequently not accessible for visual inspection should be improved.
Although the plants perform electrical tests on these cables, such as reflectometry to
spatially locate defects, the efficiency of othert®such as IR and Pl is questionable
when it comes to the quantification of agetigduced degradation in these defective
sections. These issues might be the subject of future research activities aimed at
determining effective ageing surveillance technigder this type of cables.

In any case and as a final conclusion, the regulator considers that the cable ageing
management programmes currently implemented by the Spanish plants are suitable to
ensure compliance with the intended functions of these cabidesughout their service
lifetime.
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ANNEXTO CHAPTER 03
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Table 03.1

/Y. 19 ¢,t9{ Lb {t!bL{l btt Qa
Cable Type Insulat.lon Jackgt Manufacturers
Material material
EPR AFUMEX Pirelli
Power Medium EPR NEO Roque, Saenger; Pirelli
Voltage EPR CSPE Pirelli, Saenger; Fercable
EPDM CSPE Fercable
BR - Unknown
EPR CSPE Pirelli; Roque; Saenger; Cablen
XLPE CSPE Roque
EPDM CSPE HabiaFercable
Power Low Voltage EPR AFUMEX Pirelli
ETFE CSPE Ralocar
EPDM NEO Cablenor
AFUMEX AFUMEX Pirelli
XLPE AFUMEX Pirelli
XLPE CSPE Saenger, Pirelli
XLPE NEO Roque, Pirelli
XLPE EVA Siemens
PVC PE Pirelli
PVC PVC Siemens
EPDM CSPE Boston Insulated Wire; Fercable
Pirelli
Instrumentation PTFE - Gore
and Control EXANE EXANE ITT
EPR PCP Pirelli; Roque
EPR AFUMEX Pirelli
EPR PE Pirelli
EPR CSPE Pirelli; Roque; Fercable
ETFE ETFE Ralocar
ETFE AFUMEX Pirelli
AFUMEX AFUMEX Pirelli
ETFE ETFE System Cable
XLPE CSPE Boston Insulated wire
XLPE XLPE Rockbestos
Coaxial/Triaxial PE PVC Simple wire and cable Compan
ALKANE CSPE RAYCHEM
IMIDA
Thermocouples POL SR Pireli
EPR CSPE Pirelli
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Insulation Jacket
Cable Type Material material Manufacturers
XLPE AFUMEX Pirelli
XLPE CSPE Roque, Pirelli
EPDM CSPE Boston Insulated Wire
ETFE CSPE Boston Insulated Wire

GLOSSARY OF TERMS

Alkanelmida: Aliphatic Polymide

BR:Butil rubber

CSPEChlorosulfonated Polyethylene

EPDMEthylene PropyleneDiene Monomer.

EPREthylene Propylene Rubber.

ETFEEthylene Tetrafluorethylene

EVA:Ethylene Vinyl Acetate

PE:Polyethylene

PCPPolychloroprene

PTFEPolytetrafluorure Ethylene

PVCPolyvinylchloride

SR Silicon Rubber

XLPECross Linked Polyethylene.

XLPOCross Linked Polyolephine

EXANECommercial name of XLPO

AFUMEX:Material commercial name property of Pirelli, halogen free and flame
retardant. Afumex used in cable insulation is an EPR base material plus additives.
Afumex used in jackets is an EVA base material plus additives.

Table 03.2
Cofrentes NPP Asco/Vandelos I NPP
Insulat_ing MV LV MV LV
material Power | Control | Instrum. | COAX/TRIAX Power | Control | Instrum. | COAX/TRIAX
EPR * * * * * * *
EPDM * * *
XLPE * * * *
XLPO * *
XLPO + * *
Alkane/imidce
PVC * *
Poliolefire * *
LEPoymer *
EFTE/TEZFE| * * *
Silicore * * *
Rayoline *
Kapton (1) * * * * * * * *

(1) In electrical penetrationgConaxand Auxitrol
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Table 03.3

Almaraz | and || NPP Trillo NPP
Insulating MV LV MV LV
material Power | Control | Instrum. | COAX/TRIAX Power | Control | Instrum. | COAX/TRIAX
EPR * * * * * * *
EPDM *
XLPE * * *
EFTE/TEZFEL * *
Exane Il *
PVvC *
GoretexPTFE *
PE *
polymer * *
Kapton (1) * * * * * * * *
(1) In electrical penetrationgConaxand Auxitrol
Tables 03.4 and 03.%nspections, tests and checks on electrical cables
Almaraz | and || NPP Trillo NPP
LV LV
MV Power | Control | Instrum. COAX/TRIAX| MV Power | Control | Instrum. COAX/TRIAX
Visual inspection | * * * * * * * * * *
Indenter * * * * * *
Hardness
Insulation * * * * * * * * * *
resistance
Polarisation index * * * * * *
Reflectomety * * * * * * *
TDR
TDy dielectric * *
losses
Partial discharges| * *
System surveillanc| * * * *
tests
Calibration tests * * * *
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Cofrentes NPP

Ascé | and Il NPP/ Vandellés Il NPP

LV LV
MV Power | Control | Instrum. COAX/TRIAX| MV Power | Control | Instrum. COAX/TRIAX
Visual inspection * * * * * * * * * *
Indenter/ * * * * * *
Hardness
Insulation * * * * * * * * * *
resistance
Polarisation index| * * * * * *
Reflectomety * * * * * *
TDR
TD/ dielectric lossey * *
Partial discharges| * *
Leakage current | *
System surveillanc| * *
tests
Calibration tests
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04. Concealed pimg
04.1. Descrigion of ageing management programmes for concealed piping

As indicated in the previous chapt@® of this report, in the Spanish plants there are
several programs that manage the aging of passive andlieadg components. Some of
these programs are specific to concealed pipelines.

The definition process and the main characteristics of th@egrams are described in
the following sections of this chapter.

04.1.1.Scope of ageing management for concealed piping

The piping included within the scope of this chapter are the buried and underground
piping in a condition of restricted access and fulfillihg followingcharacteristics:

w Buried piping are those that are located under ground level and are in direct contact
with soil or concrete (e.g., a wall penetration).

w Underground piping are also below ground level, but are located within a tunnel or
vault such that they are in contact with air and are located where access for
inspection is restricted.

In order to determine the scope of the concealed piping AMP’s, the licensee first
identifies the concealed piping k subject to ageing management review (ANK).
identification process is described in summary below; a detailed description may be
found in chapte02 of the present report.

Since concealed piping components fulfil the screening critedi&2i[21], due to their

being passive and loAed, all the components identified during the scoping phase go

on to the subsequent phase of ageing management review (AMR). The intended
Fdzy OQlAz2zy | 32a20AF0SR ¢gA0GK O2yOSIf{SR LALAYS3
implying he maintenance of a fluid inside a pressuegaining boundary, ensuring the

required flow at a given pressure, or the storage of a volume free from leakage or the
maintenance of any leakage within the limits established in the design.

The significant ageg mechanisms and effects affecting each of the combinations of
materials and environments present in concealed piping are described in sédtibr2
of this chapter.

It should also be pointed out that, the sections of piping with inaccessible or restrict
access, may be associated with any sagegyificant system and that their identification

is normally based on specific plant walkdowns for confirmation, during the process of
scoping and screening of structures, systems and components (SSC). Tikisoighe

fact that, in general, flow diagrams do not accurately identify the part of the system that
is buried or inaccessible.

The materials of the piping included within the scope of this programme are carbon or
stainless steel.

The Spanish plants) hawadertaken groupings for application of the AMR process for
piping included within the scope of their Overall Ageing Management Programme
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(OAMP). The criteria used are assigned depending on whether the internal or external
surface of the piping is managamd on whether the piping in question is buried or is
affected by restricted access.

The systems that include safesygnificant concealeg@iping included within the scope

of ageing management, for each of the Spanish nuclear power pjarts shown in
table 04.1. This table uses aé Es§mbol to indicate that the applicabMUREG.801

[25] model programme iSAMP.XI.M41 Kuried and inaccessible piping) and an2 €
symbol when the applicable model programmeABIP.XI.M36 duter surfaces). In all
cases the piping is made of stainless steel or carbon steel with an outer protective
covering, and is buried or located below ground with restricted access.

SYSTEMS INCLUDED IN THE SCOPE VA2| AS|AL| TRI| COF
Auxiliary Feedwater X0 X
Condensate Storage & transfer X0 X
RWS- Refuelling Water Storage X | o
EDG fuel Storage & Transfer X0l 0 |X]| X | X
Fire Protection (water) X0 |XO0o|l X | X | X
Fire Protection (dry) X
Essential Service Water 0| X]| X
Demineralised Water o] X
High Pressure Core Spray X
RCIQ; Reactor Core Insolation Cooling X
Component Cooling Water o]
Compressed Air o]
Water Pretreatment, Storage & Transfer 0

Tabk 04.1. §stems within the scope of the concealed piping progranfionesach
Spanish nuclear power plant.

As can be seen in the previous table, the systems that most commonly include concealed
LIALAY3I 4 GKS {LIyAaK bttQa FINB GKS CANB t N
transfer system for the emergency diesedngrators (EDG Fuel Transfer) and the

Essential Service Water syst¢ESW).

There aren’tconcealedpiping included in in the Spanigilants OAMP sthat carry
radioactive effluents

Finally, after having performed the scoping and screening and ageing srarag
review (AMR) phases, the suitadlea t @ken from the catalogue of each plant are

1 Abbreviations: Vandellés 2 NPP (VA2). ASCIDNPP (ASpimaraz | & Il NPP (Alyillo NPP (TRI).
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assigned for management of the applicable ageing effects, for both the external and
internal surfaces of the concealed piping.

04.1.2 Ageing assessmerf concealed piping

Asregards the process of AMR, only the material/environment combinations of the
screened pipes are considered. No differentiation has been made on the basis of system
type (EWS, FPS, EDG Fuel Systmn),

The process implemented by the Spanish plantgHferAMR phase of the components
GO2yOSIFf SR LIALAY3IE GeLIS O2yaraida 2F GKS TF2f
w Identification of the potential significant ageing mechanisms and effects applicable
to each combination of materials and environmef(tsbles 04.2and 04.3).
w DesignonofadzA Gl 6t S !'at Qa FT2NJ adz2NBSAtflyOS 27F
significant ageing mechanisms and effects.

The following information has mainly been wused for identification of the
aforementioned ageing mechanisms and effects:

w Chapters Il to VIII ohe NURE@G801[25] report.

w NRC documents HBG 20151 m G/ KFy3Sa (G2 . dNASR |yR !y
¢yl wSO2YYSYIRG201h2ny &l S3 Ay A wal yIF3SYSyid 2F L
Fire Water Systems, Atmospheric Storgge y 1 8> | YR [/ 2NNRaA2y ! yR¢

w The results compiled in the document ERRM m n ¢ o dClass H 2Méchanical
LYLX SYSYGlFGA2Y DdzARS{NYS | yR aSOKIYyAOFf ¢:

w Plantspecific and industry operating experience.

In addition to the aforementioned references, tWdmarazand Trillo plants have used
the following:

w NEI 0914 Rev. 3. Guideline for the management of underground piping and tank
integrity. April 2013.

w BPWorks 2.1TM Build. 2.1.0. September 2012.

Likewisegach plant uses plardpecific support documentation, such as for example the
KTA standards in the caseTailloNPP, which is of German design.

As regards identification of the applicable ageing mechanisms and effects, the Spanish
plants separate theirmanagement depending on whether the external or internal
surface of the piping is affected.

04.1.2.1. External surface

Table04.2shows the ageing mechanisms and effects considered at each Spanish plant
for each concealed piping steel type and external environment.

All potential associated ageing mechanisms affecting the external surface of concealed
piping give rise to the loss of material as an effect of ageing.
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MATERIA| EXTERAL ENV| MEGHANISM Hfect |VA2| AS | AL | TRI| COH
general corrosion
Carbon crevice corrosion
X X X X
Steel pitting corrosion
BURIED MIC
crevice corrosion
Stainless pitting corrosion « «
Steel
MIC
loss of
material
general corrosion
Carbon crevicecorrosion
Steel o] o] X X X
tee AIRMOISTA|R | Pitting corrosion
(IN TRENCHY/
OUTDOOR) : :
crevice corrosion
Stainless — :
Steel pitting corrosion 0 0 X

Tabk 04.2.Ageing mechanisms and effects. External surface.

The previous table uses the symioEiféthe applicableNUREG.801[25] programme
is AMP.XI.M41doncealed piping) and the symb@l2i€the applicable programme is
AMP.XI.M36éxternal surfaces).

The AMR analyses performed by the Spanish plants to identify ageing effects in piping
embedded in concrete (CEP, concreate encased piping) have concluded that these
effects are not significant. These conclusions are based on the reference documentation
EPRm n m p sPiaty Sugport Engineeringiging Effects for Structures and Structural

I 2 YL Y BY] (A&I318 (ow water/cement ratio, low permeability and incoming

air), as established NURE@Gip pT G{ dzYYI NB 2F UGSOKYAOIf AYyT?
from Nuclear Management and Resources Council industry reports addressing license
NB y S @ahdfalsaon the basis of the characteristics of the concretes to which this
piping is actually exposednd likewise on the absence of adverse operating experience
data. In this respect, in the case of mechanical components penetrating concrete walls,
the Spanish plants have not identified any ageing effects inside the concrete requiring
management.

The folbwing considerations may be deduced from the previous 04.2 table:
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w Carbon and stainless steel piping, both buried and contained in trenches or tunnels,
share the same ageing mechanisms, with the exception of general corrosion and
microbiologicallyinduced orrosion MIC).

w General, crevice and pitting corrosions cause a loss of material on the external surface
of both, carbon and stainless steels piping, regardless of whether or not they are in
contact with the ground.

w General corrosion affects only carbomst piping, regardless of whether or not they
are in contact with the ground, and MIC affects piping made of both types of steel if
they are in contact with the ground.

Once the ageing mechanisms and effects affecting piping indicated above have been
identified, their management is accomplished by means of one or several ageing
YIEYEFEISYSyd LINPINIYYSaA 6! at Qa0 @

The AMP assigned by each Spanish plant for the management of ageing mechanisms
and effects affecting the external surface of concealed pipingsedh on the revised
versionofAMR- L danm d. dzZNASR | YR ! y RBINENRRISGR t A LAY
201501, s KAOK A& 3ISySNrffte (1y26y | & W{dNIBSAf
Ayl O0SaaAroftsS LALAYIQOD

In the case of thé\scéandVandellds Iplants,and in addition tcAMRX1.M41,a plant

AMP based on the revised version ®fR- L daoc 4G9EGSNY I f {dzNFI OS
G SOKI yAOIf fneludedany ISG201 202 is used.This AMP known as

a2y Al2NAYy3a 2F SEGSNYIt  apikiNginclidddin galleriesior dza SR T
similar constructions restricted access.

The scope oAMP.XI.M36&eferring to this chapter will include only restricted access

piping (in contact with the air). ThdmarazandTrilloplants, on the other hand, use the

riskbased methodology in accordance with guideliNEl O9vn &G DdzA RSt Ay S
YIEYyFE3ISYSyld 27F dzy RSNHNR dzy R orL3jahdkhé grograyirRe G y {1 A
BPWorks 2.1.

Listed below are the AMP’s applicable at each Spanish plant:
wAscéandVandell6s Iplants s

o AMPMd{ dINIISA T £ I yOS YR AyalLISOiAz2y 2F o0dzNRASF
piping.
o AMPHTaBYAG2NAY3I 2F SEGSNYLIt &daNFI O0Saés T2
galleries or in galleries with nemoutine or restricted access.
wAlmarazandTrilloplants AMPH 0 & { dzZNBBSAf f I yOS T yR AyalLISOdAa

wCofrentesplant: AMPAIHd GLY&LISOGA2Y 2F 2dziR22NJ LIALAY .
Y2dzy G SRKIF AN LIALIAY IOV E D

The documentation used to perform the detailed analyses of the ageing mechanisms
and effects, for the external surface of this type of piping, is based on a number of
reference documents, the following being especially significant:

w EPRI1021175awS O2YYSYyRIGA2ya F2NJ

Iy 1)
Degradation of Buried and UndergroundA LJAY 3 | YR ¢y aé¢ =

9FTFSOI S
5 SYcq

S

O >+
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w NFPA25"Standard for the Inspection, Testing and Maintenance of WB&sed Fire
Protection Systems", 2008.

w NACE SPO16&/ 2y (iNRf 2F OEGSNYyLf [/ 2NNR&AAZY 2V
aStlrftftAOF tALAY3I {2aiSYaészs unnto

Additonal documentation has been also taken into account, depending on the
characteristics of each plant, such as the docum&®Rb nnuHnnnp gc a/ I GK
LINEPGSOGA2Y LIX AOFGA2Y YR YI Ay s&¥ytheOS 3IdzA
plants fitted with cathodic protection systems (CPS), this being the caéscdtand

Almarazb t t. Qa

:
:

04.1.2.2. Internal surface

Table 04.3 shows the ageing mechanisms and effects considered at each $mtish
applicable to the concealepipingsteel type andinternal environment.

This table uses the symbdl Ei¢ the applicableNUREG801 [1] programme is
AMP.XI.M41 Huried and inaccessible piping) and the symbio? i€ the applicable
programme isAMP.X1.M36dxternal surfaces).
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MATERIAI

INTERNAL ENV

MEGHANISM

EFFECT

VA2

AS

AL

TRI

COF

general corrosion

crevice corrosion

demineralised
water

pitting corrosion

erosion only ASand VA2

galvanic corrosioronly COF

general corrosion

crevice corrosion

gasoil

pitting corrosion

microbiologically-induced corrosion
(MIC)OnlyTRIand ALplant.

Carbon
steel

general corrosion

CQandFE13

crevice corrosion

pitting corrosion

general corrosion and fouling

general corrosion

crevicecorrosion

pitting corrosion

raw water

erosion only TRland AL

aqueous underdeposit corrosion
(localized wet corrosiop only TRI
andAL

microbiologicallyinduced corrosion
(MIC)

general corrosion

air

crevicecorrosion

pitting corrosion

treated water

crevice corrosion

pitting corrosion

Stainless

air

crevice corrosion

pitting corrosion

steel

general corrosion

borated water

crevice corrosion

pitting corrosion

loss of
material

X0

X0

X0

stress corrosion cracking (SCC)

cracking

X0

Tabk 04.3.Ageing mechanisms and effects. Internal surface.
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As regards the ageing mechanisms that might occur on the piping internal surface,
indicated in table04.3, it may be deduced that general, crevice, pitting and MIC
corrosion are the predominant mechanisms causing loss of material at the Spanish
plants. MIC corrosion affects only the carbon steel of piping carrying raw water or gasoil.
It should be pointed out that, in 1B type of piping, only those made of stainless steel

and carrying borated water are affected by cracking.

¢KS latQa daA3daySR F2NJ GKS YIylFI3aSYSyd 2F (K
internal surface of concealed piping vary from one plant to another. Tédbkshows

the NUREE.801[25] ageing management programmes (AM2& 0 dza SR | & | Y2 R!
different programmes applied at the Spanish plants.

NUREGuy nm ! at Q& | LILJX A OF 6f {VA2| AS| AL | TRI| COF
AMP.XI.M2Nater Chemistry X X X
AMP.XI.M17 FAC & 118G2012012 X X
AMP.XI.M2@®penCycleCooling Water System X X X
AMP.XI1.M26 Fire Protection (dry) X
AMP.XI.M2Fire Water Syster& LRISG201202 X X X X X
AMP.X1.M3@Fuel Oil Chemistry X X X X
AMP.XI.M32neTime Inspection X X X
AMP.XI.M38nspection of Internal Surfaces in
Miscellaneous Piping and Ducting Componéhats X
LRISG201202

Tabe04.4. AMR A dza SR T2NJ 6KS YIyl3aSyYySyid 2F GKS A

piping.

The fluid circulating inside concealed piping determines, commonly, the applicable AMP
for the management of the ageing mechanisms and effects applicable to its internal
surface.

For example, in the case of piping transporting gasailJP.X1.M30is used for the
monitoring of the fueloil chemistry, to allow the control of degradation of the internal
surface, regardless of whether the piping in question is surfaoanted/aerial,
underground or buried.

As may be seen in table4.4, between the eight ageing management programmes
applicable for the monitoring and control of the internal surfaces of concealed piping,
only the AMP corresponding to the FP system (water) is applicable at all the plants.

2FAC = Flowccelerated Corrosion.
LRISG201201a2 | £ f C¢KAYYAYy3d 5dzS (G2 9NRAA2Y aSOKLlY
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AMP.XI.M32LINE 3 NI Y YUSA Y6Sh yLSy & LIS O (iveriyyihe effeclivendss 6fR (2
20KSNJ !'at Qa ¢6KAOKXI Ay GKAa O asibchemigalizi R 02 N.
programmes.

The activities associated with the management of ageing mechanisms and effects shown
in table04.4are mainly preventive (monitang and control of the chemistry of the fluids

in each system) and as well periodical inspections, in accordance with the provisions of
NURE&801[25] or the LRISGdocuments issued by the NRC.

04.1.2.3. Operating experience

The review of the planspecific and industry operating experience is incorporated in the
systematic process of ageing management at the Spanish plants, as shown in ORapter
of the present report.

As described above, the Spanish plants periodically aeady series of previously
selected industry operating experience documents with the objective to complete and
verify the consideration of the events identified in the ageing management base
documentation.

{LI yYAEAK DbttQa FyR GKS //h{50 tLIANIRAYQARWSSI AnyLISON
9ELISNASYOSs 583INIF RI G Amoect lindliRled!indddl®g Fand N2 I NI Y
the CODAP events are taken into account, as industry operating experience, with regard

to their interest for the imservice inspection and piggn ageing management
programmes.

Based on their analysis of this documentation and for the specific case of concealed
piping, the Spanish plants consider that the AMP’s currently implemented are suitable
for the management of the identified significamtgeing mechanisms and effects,
consequently the possibility of a loss of the system intended functions have being
reduced.

Furthermore, as described in sectifA.4of this chapter, the review and assessment of
plant-specific operating experience has alledvthe plants to confirm to date the
suitability of concealed piping programmes.

The operating experience relating to concealed piping is included in the periodic AMP
tracking reports corresponding to each plant (buried and inaccessible piping AMP and
external surfaces AMP), in which its applicability is analysed by the plant responsible
person for each AMP .

04.1.3.Monitoring, testing, sampling and inspection activities ftire concealed piping

In this section the monitoring, testing, sampling and inspectionviiets affecting
concealed piping are separated, depending on whether they are applicable to external
or internal surfaces.

04.1.3.1. External surface

The activities applicable at each plant for the management of those ageing mechanisms
that might potentially affecthe external surface of concealed piping are summarised in
table 04.5.
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This table uses the symbdl Ei¢ the applicableNUREG801 [1] programme is
AMP.XI.M41rtonitoring of buried and inaccessible piping) and the synib@li€the
applicable programmesiAMP.XI.M36rfionitoring of external surfaces).

As may be observed in this table, the activities relating to both programmes are diverse,
and vary from one plant to another depending on the scope of their programmes and
the characteristics of the piping. For example, at Asedplant, visual inspectiahare
performed, either when the opportunity arisegpportunisticinspections are conducted

by visual examination of the external surface of pipe or coatings, using samples of buried
pipes, or are scheduled in the case of pipes in trenches or similaeatsntnonburied
restricted access piping) or in the case of accessible sections such as piping manholes.
Also the FP water system pressuriser pump is monitored and flow tests are carried out
for the detection of leakage. However, at the Cofrentes plany aisual inspection is
LISNF2NYSR 2y mMnmg: 2F GKS LIALAY3IS Fa GKAA
in trenches with removable covers in their entire route.

EXTERNAL SURFACE ACTINAMEXI.41 VA2| AS | AL | TRI| COF
a | Monitoring of FireProtection pressuriser pump X X
b | Opportunistic direct inspections X X X
c | Flow/ pressure tests X X X
d | Cathodic Protection System X X
e | Visual inspections of accessible sections X X
f | Visual inspections prior to longerm operation X X X
g | Groundwater inspection X
h |Inspedion for piping run indications X
i | Visual inspection of piping in trenches or similar o] o] X

Table 04.5. Monitoring, inspections or tests associated with the concealed piping
programme. Externaurface.

Described below are the activities identified in the preceding table activiads,iwith
detailed information on the monitoring, testing or inspection method, its frequency and
the corresponding acceptance criteria:

a. Monitoring of Fire Protection Systenpressuriser pump

w Monitoring of the number of startips and operating time of the pressuriser pump
(checking for leakage).

w Freguency: continuous or monthly.

w Acceptance criteria: An evaluation is performed of any variation in the funcgonin
of the pressuriser pump. The personnel performing the evaluations must be
gualified to determine whether there are any anomalies in the operation of the
FPS system pump.
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For instancethe following criteria should not be exceeded every 12 hours, unless
there is a known situation:

0 Maximum 2 starups.

0 Maximum 15 minutes of pump operation per stap.

b. Opportunistic direct inspections

w Direct visual inspection made by qualified personnel of the backfill and coating
materials of buried piping, thabecome accessible for whatever reason. If
indications are detected, the inspection is extended to the line itself.

w Freguency: There is no established frequency since, by nature, these inspections
are carried out whenever the opportunity arises.

w Acceptanceriteria:

o Backfill: The backfill material of piping trenches should fulfil the conditions
indicated in the design specifications of the site. The backfill will not be
acceptable if damage caused by it, is observed in the piping or its coating.

o Coating: Catings will be acceptable as long as the continuity of the covered
surface is maintained; i.e., there is no exposed base metal. Small blisters will be
acceptable as long as they are few in number, are completely surrounded by
coating in good condition, a@nnected to the substrate and are fully justified.

o0 Base material and welds/joints: No signs of corrosion or loss of material will be
acceptable. If such indications exist, an analysis will be required to assess the
condition of the component.

c. Flow/ presaire tests

w Periodic pressure testing on a test volume, corresponding to a given percentage
for each type of material (carbon steel and stainless steel), at 110% of the design
pressure of the piping section to be tested, during 8 hours, in order to assess th
integrity of the system and the leaktightness of welded accessories.

w Frequency: Every 5 years on 25% of the sample selected, distributed more or less
homogeneously.

w Acceptance criteria: The test will be considered acceptable if there are not
indicationsof leakage not attributable to the boundary valves, or there is aot
decrease in the pressure of the inspected volume.

w In the case oAAscoplant, this is a flow test for the detection of the FP systems
(water and dry) leakages.

d. Monitoring/surveillance ofcathodic protection
w Reading of current and voltage parameters in rectifier boxes, consumption
measurement at anodes and potential measurement at test stations.

w Frequency

0 Measures are taken of the consumption of the anodes and potentials in the test
stations every two moths in the case of the Ascé plamaind the effectiveness
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of the cathodic protections verified quarterly and annually in the Almaraz
plant.

o Overall inspections: annual.

w Acceptance criteria: in the case of Agtant, the cathodic protection is acceptable
if 2 of the following criteria are fulfilled:

0 Measurement of potential, in areas at a specifical distance from the cathodic
structure and in areas close to it.

o Measurement of potential with respect to the natir value (cathodic
protection system out of service).

0 Checking of current input in test pieces.

0 Measurement of depolarisation in test pieces one hour after disconnection
from the structure.

According to the recommendations of the applicable standdNACESP0169
2007,cathodic protection is considered suitable as long as the measurements of
potential are within the expected values.

e. Visual inspection of accessible sections

w Inspedtion of the accessible piping sections inside manholes or in the entry points
of aerial piping sections in buried areas, in order to:

o Identify submerged areas and/or possible leakage from buried piping (humidity
on manholes walls, oxidation stains from wall reinforcements, flooded
manholes, etc.).

o lIdentify problems in accessibkections of piping inside manholes (external
surface of the piping corroded or rusted in penetration area, etc.).

w Frequency every 5 years.
w Acceptance criteria: engineering criterion.

f. Visual inspections prior to longerm operation
w Before the plant initiaés longterm operation (LTO), direct visual inspections
(sampling) are performed on buried pipes to check on their condifoeample
inspection is carried out on one or more piping sections, in which at least 3 metres
of the uncovered pipe, the generabrdition of the ground, and the presence of
humidity or particles from the protective coating, are checked. Connections and
bolts are also checked with a view to detecting any imperfections.

o If, following the visual inspections, the protective coatingmy area of the line
is discovered to have lost its intended function, volumetric inspections are
performed.

w Freguency every 10 years at a selected piping points (sample).
w Acceptance criteria:
0 Acceptable:if there are no signs of degradation, loss of nrateor corrosion.
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o Acceptable with deficiencies: when signs of degradation are identified but
there are no signs of corrosion or significant loss of material. Those deficiencies
shall give rise to corrective actions in the medium term.

0 Unacceptable: if degdations are detected. In general, an analysis by qualified
personnel is required to evaluate the condition of the component and define
shortterm corrective actions.

g. Underground water inspections

w Checking that water tables phreatic level in water tabdesl chemical parameters
are suitable.

w Freguency the chemical analysis of underground waters is performed every 3
months.

w Acceptance criteria: the chemical parameters of the underground waters must be
within the expected valueaccording to the plant prockires

. Inspection for piping run indications

w Inspetions of the conditions of the ground surface above the buried piping run
locations, to detect signs of humidity, subsidence, etc.

w Freguency 3 years are required to cover the entire piping run.

w Acceptance criteria: each indication identified in the piping run shall be assessed
independently.

Visual inspection of piping in trenches or similar

w Visual inspection of the external surface of 100% of piping installed in trenches or
similar locations wh restricted access, in areas where the trench is fitted with
removable covers.

w Freguency Each two or five years, depending on the pldritis frequency may be
modified, up to once every ten years, by means of a safety assessment based on
the results of pevious inspections.

w Acceptance criteria:

o Acceptable:piping not displaying any of the signs of degradation indicated in
table 04.2. For example, piping with painted surfaces, is considered to be
acceptable when the continuity of the entire coating or layef paint is
maintained across the surface of the piping t treated (absence of base metal
exposed to the atmosphere or outside air).

0 Acceptablewith deficiencies: when the piping does not meet the requirement
described above but, following a subsequensessment or complementary
test (VT1, UT, etc.),it is determined that the defects detected, will not
compromise piping functionality and/or integrity during the period remaining
until the next inspection.

0 Unacceptable: when the piping does not fulfil fisnction or the defects
detected will compromise its functionality and/or integritiuring the period
remaining until the next inspection.
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All the results of the previous activities are recorded for the performance of periodic
transversal assessments at@nd analyses (e.g., pressuriser pump operating times)

making it possible to identify incipient degraded conditions and implement actions up
front.

04.1.3.2. Internal surface

The management of the degradation of piping internal surfaces, is accomplished in
accordarce with the methodology described in the model programmes of NUFIDG

[25], depending on the nature of the fluids running through the concealed piping
included in the scope of the ageing management review.

Table04.6 shows theAMPQ & N@REG801[25] or the LRISG®2& dzA SR | &
RSPSt2LIAy3 GKS !latQa |aaz20Al0SR gAGK
concealed piping systems applied by the Spanish plants.

M27 Fire M38 Inspections
M17 M20 Water of Internal
FAC f
Open ) System Surfaces in
M2 Water Cicle M26 F!re Y L _Fuel M32. oz Miscellaneous
. & . Protection Oll Time -
chemistry Cooling & . . Piping and
(dry) Chemistry | Inspection :
LRISG | Water Ducting
3 System LRISG Components
SYSTEMS A 201202 &

LRISG201202

AMP .XI

Auxiliary
feedwater

Condensate
Storage & X X X
Transfer

RWS
Refuelling X X
Storage Water

EDG Fuel
Storage & X X
Transfer

Fire
Protection X X
(water)

Fire
Protection
(dry) . X

(CO2and FE
13)

Demineralised
Water

High Pressure
Core Spray
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M27 Fire M38 Inspections

'\éliz: M20 Water of Internal
AMP.XI Open ) System Surfaces in
M2 Water & Cicle PMZtG Ft!re M3g_l|:ue| M:f’l_z One | \jiscellaneous
chemistry Cooling rotection & v ime Piping and
(dry) Chemistry | Inspection Ducti
LRISG | Water ucting
201201 | System LRISG Components
SYSTEMS 201202 &
LRISG2012:02
RCIC; Reactor
Core
. X X
Insolation
Cooling
Essential
Services X
Water

Tabk 04.6. AMP.Xl@plicableto the internal surface by systems within the scope

As regards control, inspection and mitigation activities, frequencies and acceptance
criteria for the ageing mechanisms postulated for the internal surface of pipings
included within the scope of this programme, it may be pointed out in general that:

Thewater and fuel oil chemistry preventive programmes, follow the latest revision of
the EPRI chemistry guidelifeand the standard&STM D 40595 "Standard Practice
for Manual Sampling of Petroleum and Petroleum Products", ASTM D-0BB04
"Standard Test Miaod for Determination of Water in Petroleum Products, Lubricating
Oils and Additives by Coulometric Karl Fischer Titration", ASTM DOB27&andard
Test Method for Particulate Contamination in Aviation Fuel by Line Samphag{STM

D 270996 "Standardrest Method for Water and Sediment in Middle Distillate Fuels by
[ SY G NR T dz3 8y a5 is bistblisliSIdiREGL 801 [25].

Likewise, the objective of the inspections performed on piping internal surfaces, is to
monitor the integrity of either the coating or the base material through the performance
of visual and, where necessary, volumetric inspections on the basis of the applicable
codesASME XandANSI B31.1

Thecontrol of biological soiling, by means of periodic chemical inspection and analysis,
of concealed ESW piping in channels/vaults/tunnels, is accomplished in accordance with
the recommendations oL 8913.

The surveillance of the internal surfaces of FP systeingig based on differeitiFPA
standards, on the specifications of each plant andR@n1942/93 (Redation governing

FP facilities, national standards) and consists on the continuous monitoring of the
system pressure, the cleaning of collectors, peridthey testing, periodic functional
testing, visual inspections and ultrasonic thickness measurement in certain piping
sections.

3 BWR BWRVIRL90 (EPR1016579) & PWREPRIL014986 PWR Primary Water
Chemistry Guidelinésy EPRL0165556PWR Secondary Water ChetnisGuidelines @
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In addition, visual inspections are performed on a representative sample of
components, including piping, with the objective theck either that certain ageing
effects do not occur or that, if they do, they develop so slowly that will not affect the
intended functions of the piping during LTO.

04.1.4 Preventive and corrective actions for concealed piping

Described below are the preventiaetivities and corrective actions, applicable to the
external or internal surface of piping within the scope of this chapter. This is
accomplished in a general manner, considering the common practices at the Spanish
plants.

04.1.4.1. External surface

Management ofthe loss of material from the external surfaces of steel and stainless
steel piping included within the AMR scope, resulting from generalised corrosion (in
carbon steel only) or microbiological, interstitial or pitting corrosion are accomplished
by means bpreventive measures (inspecting the coating, backfill and the type of soil),
pressure testing, monitoring of the FP pressure pump and FP system leakage and
opportunistic visual inspection of the piping.

Thesepreventive actiongassess aspects such as thkowing:

w Coating and Backfill materials specifications, in accordance with fabfd RISG
201501.

w Need for a Cathodic Protection System depending on the following:
o the aggressiveness of the soil (concentration of sulphates and chlorides),
o the measurement of the mean resistivity of the ground, and
0 the exhaustie assessment of adverse operating experience.

w Backfill characteristics, with assessment regarding appendix B-t8GR1501
(granulometric limits and properties).

w Surveillance of wategiccumulation in trenches containing this piping and checking of
the operability of the drainage pumps and devices installed for its removal.

Theacceptance criteriaary depending on the AMP of each Spanish plant; nevertheless,
they are described, for theurposes of guidance, in secti@4.1.3.1on monitoring,
testing, samplings and inspection activities for the external surfaces of concealed piping.

Thecorrective action®f programmes managing the external surface of buried piping

consider the following:

w Hydrostatic and leakage testing: performance of appropriate engineering analyses to
assess the root cause and, where appropriate, define the actions to be taken to
ensure piping system operability (samplbased inspections), assessment of the
impact on other systems under identical conditions, etc.). If sarbpked
inspections of the external surfaces of the lines are required, these are carried out in
accordance witlthe opportunisticinspection criteria.
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w If replacement or repair of thepiping is required, this shall be performed in
accordance with the ASME Xl or ASME B31.1 design code, as applicable.

Monitoring of the pressuriser pump: In the event of leakage, an engineerialysia

shall be performedbased on the system leakage history, typegobund and, in
general, whatever plant informatiothat might help to determine the actions to be
implemented to restore the system pressure boundary (application of underground
leakage detection techniques, sampleased inspections, etc.)f samplebased
inspections of the external surfaces of lines are required, these shall be performed in
accordance witlopportunisticinspection criteria.

w

Direct opportunistic inspections:

o

Backfill If damage of the backfill is detected, an assessment shall be performed to
check whether this circumstance is an isolated issue or is generalised for the piping
included within the scope. The conclusions of this assessment will serve as
operating experiencewithin the programme and as information for future
assessments.

Coating: Cleaning of the area in which the discontinuity has been detected in the
pipe coating and visual inspection of the base metal and uncovered welds.
Replacement of the coating in acdance with the specifications of the plant.

Base material and welds/joints: Detailed inspection of the affected area,
circumscribing the indication by means of ultrasonic inspections (UT) and
assessing the acceptability of the pipe on the basis of thegdexide(ASME Ill 10
ASME B31.1).

A root cause assessment should also be performed in order to determine whether
or not there is a need for an extension of the visual inspections required for the
piping included in the scope. The extension criteria edlbend on the result of

the assessment.

Additionally, if degradations are detected in the pipes inspected, an engineering

assessment shall be performed in order to determine whether such degradations are
applicable to other nofinspected pipes, such as @rfered pipes, and determine where
necessary, the actions to be taken to check the condition of these pipes.

Any defects in the inspected piping will require a subsequent assessment or a

complementary test(VTF1, UT, etc.to determine whether, inaccordance with the
applicable acceptance criteria, these defects will or will not compromise the

functionality and/or integrity of the piping during the period prior to the next inspection.

In the case of painted piping, the actions to be applied shailkisd of cleaning the
affected area and visually inspecting the uncovered base metal. Subsequently, the pipe
coating should be repaired in accordance with the applicable technical specification.

As regards characterisation of the risk, for piping inclushethe AMP for theAlmaraz

andTrillo plants(based orPAMP.XI.M4JandNEI 0914 & BPWorks2.1onsideration is
given to the quality of the backfill material in contact with the buried piping. This backfill
should be compact and present suitable charastirs, without excess grass, roots or
other vegetation.
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04.1.4.2. Internal surface

The preventive actionsfor management of the ageing of the internal surface of
concealed piping are based on the corresponding AMP XUSE&.801[25] applicable
to each system and plant in accordance with tabMe6.

The main preventive actions for eadiMP.Xprogramme are as follows:

AMP.XI.M2Water Chemistry

This programme includes the periodic surveillance of the chemical parameters and the
control of chemical species causing harmful effects, for which reason their
concentration in water is maintained below certain threshold values, thereby preventing
corrosion and stress corrosion cracking (SCC).

The programme includes specifications for icheal species, sampling frequencies and
analysis and corrective actions for the chemical control of the reactor water. The
chemistry of the water in the system is controlled in order to minimise the concentration
of contaminants, and mitigate the loss otierial due to generalised, crevice and pitting
corrosion, as well as the initiation and propagation of cracks caused by SCC.

The water chemistry control programme for Boiling Water Reactors (BWR) is based on
the monitoring and control of the chemistry tiie reactor water, in accordance with

the provisions of theBoiling Water Reactor Pressure Vessel and Internals Project
BWRVIA90 (EPR1016579). This BWRVIFRL90 project provides three types of
guidance: one for the primary water, another for condensaid feedwater system and

a third for the Control Rod Drive Mechanism (CRDM) cooling water.

The water chemistry control programme for Pressurised Water Reactors (PWR) is based
on the monitoring and control of the chemistry of the reactor water, in accordantte

the industry provisions for the chemistry of the primary and secondary water defined in
the EPRI guidelineBWR Primary Water Chemistry Guidelines (EBR4986)andPWR
Secondary Water Chemistry Guidelines (EFBRB555) respectively

AMP.XI.M17FAC & LIRSG201201

The objective of this programme is to manage the loss of material due to flow
accelerated corrosion (FAC), by means of periodic wall thickness measurements
performed using ultrasonic testing on a sample of piping areas and systengsresqui
susceptibleto degradation mechanisms caused by FAC. This is an analysis, inspection
and verification programme, as a result of which no preventive actions are performed.

On the other hand, the Spanish plants perform the control of the parametetbeof
water, with a view to using them as input data for prediction of loss of thickness rate, by
means of codes such &MSY rCheckworksThe results obtained allow the plants to
define the inspections programmes and to take decisions regarding thecespknt of
piping affected by the phenomenon of erostocorrosion.
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AMP.XI.M200penCycle Cooling Water System

The preventive measures imply the control of the chemistry of the water in the systems
and the monitoring of its corrosion. For example:

w The Trillo plant, modified its water system chemistry with chemical additives
(corrosion inhibitors, biocides and dispersing agents) to prevent corrosion.

w The Almaraz plant controls biological fouling of piping of the essential services water
system, through priodic inspections and chemical analysis, in accordance with the
recommendations of GL 8E8.

Chemical analyses are also performed on samples of water coming from the river, in
order to identify modifications to the physicahemical parameters and chetdr the
absence of macrorganisms. Furthermore, th&lmarazplant periodically puts into
service the redundant loops of the EW system, in order to prevent the accumulation of
sediments.

AMP.XI.M27Fire Water Systen& LRISG201202

The objective of this pgramme is to ensure, that no significant ageing mechanisms
occur, as a result of generalised and mibaxterial corrosion in the Fire Protection
water systems, for which periodic blowdown flushing operations and functional tests
are performed in accordee with the recommendations NFPA25.

By way of an example, for concealed piping, Waadellds Iplant performs periodic FP
loop and hydrant blowdown flushing operations as a preventive measure, this being
carried out at a frequency of 3 years, andipdic functional tests in accordance with
NFPA25, in order to ensure the correct functioning of the system.

AMP.XI.M30Fuel Oil Chemistry

The programme reduces the possibility of exposure of the internal surface of the fuel oil
storage tank to be contamated with microbiological water organisms, thereby
reducing the possibility of ageinglated degradation of the piping and other
components exposed to fuel oil; and of the transport of corrosion products, sludge or
particles to components fed by the fueil storage tanks. As a preventive measure, all
the plants, excepWandellés lland Cofrentes, add biocides and corrosion inhibitors
although this action is also carried out if the periodic analyses show biological activity or
signs of corrosion. Anothemeasure considered to be efficient for mitigating the
corrosion produced inside fuel oil tanks is their periodic cleaning, since this makes it
possible to remove sediments. and drain the water present in the tank bottom,
minimising the quantity of waterrad contact time.

042.] AOSyasSSQa SELISNASYyOS 27F (#fingt LILIX AOFGAZY
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to identify whatever expected and unexpected agelng effects for concegbing, have
0SSy SELSNASYOSR G GKS LXIlyids FyR G2 | aasSs

The AMP’s tracking reports deal with both, plpecific and industry operating
experience and its effects on the activities included in the AMP in question.
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Consequatly, the assessment of the AMP activities results, the analysis of the results
trends, the suitability of the samples and the historical data obtained since AMP initial
implementation, provide conclusions regarding the effectiveness of the programme and
compliance with its expectations and the tasks foreseen.

As a result, the Spanish plants obtain improvement proposals that, following analysis,
YIe fSIFIR G2 Y2RAFAOIGA2ya (2 GKS ! atQax
(procedures, schedules, etc.) ands itactivities (inspection methods, etc.). The
improvement proposals require tracking up to implementation and are consequently
managed within the framework of the plant corrective actions programme.

Before going on to deal with the specific experience ofheglant in relation to

concealed piping, it should be pointed out that in view of the generalised ESW system
corrosion event that occurred in 2004 ¥andellés Iplant?, following which this plant

installed a new ESW system. The rest of the plants iporese to CSN requirements,

OF NNASR 2dzi 'y a! QGA2y tftlyé AYLI@AY3I I aiid
surveillance and control practices.

Among other activities, the CSN required the following from the plants:

w Elaborate a list of safetselated or significant risk systems, includiBgnnatype
buried or underground pipingusceptibleto corrosion.

w Identify which of these systems were included in the In Service Inspection (ISI)
programme or were subject to otheurveillance activities.

w Perform visual inspection of all accessible pipes, proposals for alternative surveillance
for inaccessible pipes and the creation of a suitable action plan fommamtored
piping systems.

With the exception ofVandellés llthe Spanish plants are not located next to the sea
and, as a result, are not exposed to particularly aggressive environmental conditions.

As regards monitoring, inspections and testing activities, the Spanish plants included
ultrasonic thickness measurementsarder to ensure that the monitoring was enough

to prevent corrosion in nuclear Class 3 piping systems and, in certain cases, additional
specific programmes were carried out on the ISI programme base®SdhE Xliwhich
included visual inspections and w@tonic thickness measurements of f@gnificant
non-nuclear class piping systems, such as the Fire Protection system.

As a result of the previously mentioned Action Plan required by CSN, the Spanish plants
performed visual inspections on piping locatedtienches, manholes and galleries to
detect the presence of water and, where necessary, carry out ultrasonic piping thickness
measurements.

Corrective measures such as the following were performed at all the plants as a result
of the application of this lan:

41RS7663 CIRCUMFERENTIAL BREAK OF ESSENTIAL SERVICE WATER (ESW) PIPE AT VANDELLOS 2 NP
WHILE OPERATING AT RATED PDateERf Receipt200412-09. Last updated on 20086-27.
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w cleaning and painting of outdoor carbon steel piping, that was either not painted or
had a degraded protective layer,

w replacement of piping sections with others made of more corrosesistant
materials,

w removal of buried piping,
w improvement of survillance and control activities:
o improvement of internal or external visual inspection methods,
0 new leak testing parameters, and
o performance of scheduled or opportunistic sampling for visual inspection.

As regards the Cathodic Protection System, the twoniSpaplants that are equipped
with such a system incorporated enhancements to improve its effectiveness.

In relation to experience specific to concealed piping surveillance activities, the
following events are shown below, plant by plant:

Vandellés INPP
There have been no events relating to buried stainless or carbon steel piping in the
last 10 years.

Nevertheless, in 2005, as a result of the aforementioned CSN Action Plan, corrosion
was detected in sections of buried piping corresponding to the FireeBtion
System. For this reason the system loop was modified, such that most of its pipes
now run through galleries and are made of stainless ste¢hose cases in which the
piping run has remained buried, the piping material has been changed talargity
polyethylene (HDPE).

AscONPP

In 2015, a leak of water was detected in a buried section of piping corresponding to
the FP System, due to a pitting type perforation. The defect was characterised by
means of a volumetric inspection and no generalisiegjradation of the internal
surface of the piping was observed. The leak was finally repaired by means of a
welded band.

Almaraz NPP

As a result of the measurements obtained by means of the Cathodic Protection
System to check the status of the monitoreigipg, an assessment is currently being
carried out in order to determine whether or not any modification needs to be
performed on the protection of areas having a potential of less th&B0mV.

During the period 2007 to 2011, the direct visual inspediperformed following
sampling of sections of FP System piping revealed only superficial oxidations that did
not affect the integrity of the piping. In 2010 two buried lines were detected with
generalised corrosion of the metallic parts on the interfacerigd-buried) locations

of the system. The corrective actions applied consisted of the cleaning and painting
of the affected sections.

Trillo NPP
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Sampling performed in 2011 led to the detection of localised corresidaced loss

of material in a pipingsection of the FP System, in the form of small circular
perforations. Additionally two sampling performed that same year found two leaking
pipes in the same system. In both cases the corrective actions consisted on replacing
the piping.

In 2009, 2010, 2014nd 2015 small localised areas were observed, in certain
unearthedburied sections of the FPS piping showsigns of deterioration on the
coating and slight surface oxidation, without any loss of material. The piping surfaces
were cleaned and subsequéytpainted.

In 2015, one sample was performed in order to locate a leak in buried FPS piping. The
degraded section was subsequently replaced.

CofrentesNPP
There have been no events relating to buried stainless or carbon steel piping in the
last 10 years.

From the analysis of all this operating experience it may be deduced that, no ageing
effect or mechanism has been detected affecting the concealed piping at the Spanish
plants, that had not been previously identified as result of the AMR process or in the
industry operation experience.

043.wS3dzA  G2NR& aaSaaySyid yR 02y Of dzarzya 2
piping.

Regardinghe process ofaigeing managemenf concealed pipinghe CSN considsr
that the Ageing Management Programmes applied by the Spatastts, its scope and
main activities which have been dealt with in this chapter, are adequate.

For the tracking of thesAMP s ,the CSN performs twgearly inspections o®verall

Ageing Management Program (OAMP) of all the plants in accordance with ghe Ba
Inspection Plan established. These inspections, performed at the plant sites and
developed in accordance with CSN procedurd.IV.223 include checks on
R20dzyYSy il A2y | yR AYLX SYSYy dsitulatie@cyl pladtFand & | Y LI
also those caesponding to concealed piping

Likewise, an analysis is performed on the annual ageing activities report, submitted to
the CSN by the Spanish plants, in response to requirememn&2@f{21], describing the
activities of te OAMP and the specific results of each AMP application.

The latest CSN inspections carried out at each of the Spanish plants, in 2016 and 2017,
AyOft dzZRSR | NB@GASg 2F (GKS AYLIX SYSyidlraazy €8S
piping and their results.

As has been pointed out above, the CSN inspections include checks on the
documentation supporting each AMP, on the status of the corresponuipgoving

proposals, and on the AMP exceptions to the correspondimgdel AMP on NUREG
1801[25].

These CSN inspections showed that the samples selected for the visual inspection of
buried Fire Protection System piping were not effective, since there have been repeated
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issues of leakage or degradation detected via indirect methags) as monitoring of
the jockeypump or indicatiorbased inspections, in the Almaraz and Trillo plants.

This plantspecific operating experience led these plants to modify their AMP activities
associated with monitoring of the FP system piping, in accarelavith NEI 0914. This
methodology, developed by EPRI, classifies buried piping on the basis of risk and uses
the BPWorkssoftware. Although this methodology has been widely used at US nuclear
power plants with good results, its effectiveness has nobgetn demonstrated at those
Spanish plants that have opted for it.

It has been detected that, on occasions, the performance of corrective actions by the
plants, was not prioritised in such a way as to guarantee suitable management of the
degradations detected. Nevertheless, in any case that degradation issues have
compromised the safety function of the affected piping.

lf 0 K2dZAK GKS RS@GSt2LIYSyd 2F GKS O2yO0SIHf SR L
grade of implementation of its activities variesificone plant to another. Base on the
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acceptable manner, and are accomplishing their mission of monitoring and controlling

the ageing mechanisms and effects in this type of congmts. Nevertheless, the CSN

has requested that the licensees fully implement all the activities included in the

O2y OSIf SR LIALAY3I I LILX A OFkedni dperatiant Qa >~ o0SF2NB A

As regards buried piping embedded in concrete, or piping penetratadts, for which
any ageing effect in their external surface has not been identified as a oégsht AMR
process, the CSN considers that licensees must performaeapiih analysis of this issue.
Therefore the plants will verify, through unique inspeast, the norexistence of aging
effects, through visual examinations of the pipe in the transitiweawhere the pipes
penetrates the concrete.

A potential weakness is the difficulties found in the inspection of buried piping, due to
the difficulty involed in identifying the routes followed by the piping and, on the other
hand, to lack of knowledge on the characteristics of the backfill and coating materials
used during construction of the plant. This aspects complicates the selection of sampling
locations, making it difficult to guarantee that the samples will be effective for the
identification of piping degradationslo improve the knowledge of the backfill and
coatings of the piping, the CSN proposes to increase the number of programmed visual
inspectons (by samples).
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05. Reactor pressure vessels
05.1. Descrigion of ageing management programmes for RPVs

As has been pointed out in chapter 02 of this report, several programmes are in place at
the Spanish nuclear power plants for management of the ageimgasgive and long
lived components. Some of these programmes refer specifically to the reactor vessel.

The definition process and main characteristics of these programmes are described in
the following sections of this chapter.

05.1.1.Scope of ageing managementrf&PVs

The reactor vessel is a basic component included in the Overall Ageing Management
Programme (OAMP), since the integrity of the pressure boundary is one of the intended
functions that must be ensured, and furthermore it fulfils the screening criferiaeing
included in de OAMP, since it is a passind longlived component.

As has been indicated in secti@h.1of this report, there are seven nuclear power plants

in operation in Spain, corresponding to three different designs. For this reasaiefa b
description of the most outstanding characteristics of the reactor vessels is included,
these being grouped on the basis of the plant design technology.

Westinghouse (Wylesign PWR vessel
w ReactorAs® | and Il NPP Vandellos INPP andAlmaraz land Il NPP

w The RPV is cylindrical with a hemispherical bottom head and a flanged and gasketed
upper head. The shell is manufactured by material plates, spediffedmerican
Society for Testing and Materials (ASTM)533 Grade B, Class Which are joined
by means oflongitudinaland circunferential welds. The hemispherical lower head
(bottom head) is joined to the cylindrical part by means of a circumferential weld.

w At the upper side of the RPV there is a removable hemispherical head (vessel closure
head) tha is joined to the vessel shell by means of the closure flange and bolts.

At all the aforementioned plants, with the exception of Ascé NPP unit 1, the original
component has been replaced by a new design.

The main characteristic of the new desigithe use of nickel alloys less susceptible

to Primary Water Stress Corrosion CrackiPg/SCYdnechanisms for the material of
the control rod drive mechanism (CRDM) penetrations ésd/elds (JWeld) to the
vessel head (Alloy 690/52/152). Other characteristic is that closure head is
manufactured of a single forged part, with the exception of the heads installed in the
RPV of both units of Almaraz NPP, which have a circumferential weld betiveen
upperdomeand the flange.

As regards the vessel closure head at unit AsfoNPP, it was replaced by one that
had been manufactured for another Spanish plant, but had never been put into
service. Unlike the new heads installed, in this case theer@tfor the CRDM
penetrations idnconel 600/82/182.
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w In the cylindrical part there are six nozzles, inlet (3) and outlet (3), manufactured of
low alloy steelvith a stainless steel cladding.

w In the lower head there are bottormounted instrumentation (BN) nozzles
penetrations The BMI penetrations were constructed from Alloy 600 and connected
to the reactor vessel lower head by an Alloy 82/1&fabve weld.. There are usually
fifty BMI penetrations.

w The inner surface has a stainless steel cladding migagbetween 3 and 10 mm in
thickness.

KWUdesign PWR vessel
w ReactorTrillo NPP

w The cylindrical part of the vessel consists of forged rin@® dinMoNi 55 & material
similarto ASME SA 508, cta3) joined between them by means of circumferential
welds. In the lower part of the vessel there is a hemispherical bottom head attached
to the cylindrical part by welding.

w The RPV hasxnozzles, inle{3) andoutlet (3), which are manufactured by low alloy
steel with a stainless steel cladding, attachedhell with weld

w The vessel closure head is made up of two parts, head and flange, joined by between
them by a circumferential weld. The head is fitted with penetrations for the control
rods and instrumentation, manufactured from a nickalsed alloy(Inconel o
Incoloy),these being attached to the head by means of a conicakpessed thread
with a sealing weld at the lower end. The vent orifice is made of austenitic stainless
steel welded to the internal part of the head. The closure head and vassskaled
by means of two concentric toroidal gaskets, with leakage channelled via two small
diameter lines.

w The inner surface has a stainless steel cladding measuring between 3 and 10 mm in
thickness.

General Electric (GHEesign BWR vessel

w Reactor:.CofentesNPP

w The cylindrical part of the vessel is made frorai58A Grade B, Class 1-528 ferritic
steel sheets joined between them by means of longitudinal and circumferential
welds, this being attached to theottom head by means of a circumferential \del
The inner surface includesstainless steetladding

w The vessel closure head is made from welded low alloy steel plates forming a
hemispherical head that is attached to a flange by means of a circumferential weld.
The closure head has two orifices f@nting lines and is joined to the vessel by means
of closing bolts, flange sealing being maintained by means of two concentric toroidal
gaskets.
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w Most of the existing nozzles are of Cla$A508type low alloy steel, although other
materials are also @sl, such aSA182 F304stainless steel an8B166 type nickel
alloys.

w The bottom head is fitted with penetrations for the control rod drive mechanisms, as
well as for the neutron flux monitors inside the vessel, which are welded to the inner
part of the head.

Annex 1 of this chapter includes drawings of the most significant components of the
reactor vessel described above.

The RPV components included within the scope of the aging management has been
screened on the basis of the criteria of CSN Instructi®®2 [21], which has as its
reference the contents of the US standatdd CFR 5423], and according to the
methodology described in chapter 02 of the present report.

The main documentation usdd determine the scope and screening is as follows:

wtflydaQ CAyYylFt {IFSde !ylIfeasSa wSLRZ2NI®
w Design basis document.

w Systems description manuals.

w Component design and manufacturing documentation.

The reactor vessel components that perform the reactor coolaesgure boundary
function, included in the aging management programme, are those shown below in
table 05.1.
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Vessel(PWR; W)

Vessel(PWR; KWU)

Vessel(BWR; GE)

CRD stroke housing

Pawls housing

Closure head to vessel flange
CRD housing adapters flange
Intermediate/upper shell

Vessel closure head (only Ascé | NPP and Almaraz NPH
weld)

Bottom head

Lower vessel htore instrumentation penetrations
Vessel head vent line arRVLIPenetrations
Nozzlevessel welds (inlet and outlet)

Nozzlesafe end welds

Sealing ring leakage monitoring tube

CRD housing and standby adapter tubes
Thermocouple housing adapter tube

In-core instrumentation guidéubes and seal table
Flux Thimble guide tubes

Nuts, bols and washers

Pressure boundary welds

CRD stroke housing

Pawls housing

Closure head to vessel flange

CRD housing adapters flange
Intermediate/upper shell

Vessel closure head and weld
Bottom head

Vessel head vent line penetration
Nozzlevessel welds (inletnd outlet)
Nozzlesafe end welds

Sealing ring leakage monitoring tube
Toroidal sealing gaskets

Control rod nozzle bolts

tube and control

Vessel head instrumentation

penetrations
Flux Thimble guide tubes
Nuts, bolts and washers

Pressure boundary welds

r

CRD housings

Stub tubes

Nuclear instrumentation housings
Vessel shell

Bottom head

Vessel upper head

Closure head and vessel flange
Nozzlevessel welds

Nozzlesafe end welds

Sealing ring leakage monitoring tube
Pressure boundarwelds

Nuts, bolts and washers

Some of these components are shown in the simplified diagrams included in annex 1 of this report

Tabk 05.1
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After the vessel components are determined within the scope of the AMP, the Spanish

nuclear power plants follow the process establishets5ia2 [21] to identify in each case

the significant ageing effects and mechanisms that might affect compliance with their
AYGSYRSR GLINBa&ddzNBE 02dzy RFNE Ay diSaNmnGeé 7T
documentary sources including the existing industry and reseafphréence. The main

document used INURE&. 801, along with all the references included in it and relating

to the ageing management programmes applicable to the vessel. Other documents
published by EPRI and the IAEA are also used, or the docdrmeerit (i Héghadation

a | ( Ndvawh up by NEI for the components of the reactor coolant system of LWR

plants.

05.1.2 Ageing assessment of RPVs

Identification of the ageing effects and mechanisms that need to be managed in the case
of vessel components is accomplishedhiitthe Ageing Management Review (AMR)
process, in accordance with the methodology described in chapter 02 of this report.
According to that methodology, the materials from which the vessel components
included within the scope are made are identified, aavith the environments to which

they are typically subjected, from both the inner and outer surfaces.

The materials most characteristically used in the vessel are as follows:

w Carbon steel.

w Alloy steel with stainless steel cladding.
w Stainless steel.

w Nicketbased alloys.

As regards environments, consideration is given, among other things, to the fluid in
contact with the surface (e.g., reactor coolant, leaks of borated water), temperature,
radiation and operating conditions.

In developing the reactor vess@MR process, the Spanish nuclear power plants have
used information taken from the plant Final Safety Analysis Report and from
documentation relating to the manufacturing and placing in service of the vessel, and in
addition have taken into account the espence of the industry and the applicable
results of the R&D programme. Furthermore, as part of this process the Spanish plants
have carried out an analysis of their plasgecific operating experience in comparison

to the experience of the US industryorder to ensure that there are no specific ageing
mechanisms that were not initially considered.

In conclusion, the process adhered to by the Spanish plants identifies for each of the

AMR groups (materiggnvironment combination) those potential ageingfesfts and
YSOKIFIyAaYya GKFEG FNB O2yaARSNBR (2 0SS daah
consequences of their development without an effective control or mitigation
programme might compromise the capability of the component to perform its intended

function.
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The result of this process for the (PWR, W) and (BWR, GE) type reactor vessels taken as
an example, in accordance with the provisions of TR [1kpecification, is shown in

the tables below. The KWU vessel is not included since its results are cedsidée

very similar to those diVestinghouseressels.

a. Reactor vessel, including base metal, cladding and welds

Shown below are table§5.2 and 05.3 applicable toPWRW and BWRGE plants
respectively.

Element Material | Environment Ageing effect Mechanism
Steel with| Air with leakage of| Loss oimaterial Boric acid
stainless | borated water corrosion
steel i

Vessel flange cladding Reactor coolant Cracking SCC/IGA/IASCC

Loss ofmaterial Pitting and crevice
corrosion
Steel with| Air with leakage of| Loss ofnaterial Boric acid
stainless reactor coolant corrosion
steel i
cladding Reactor coolant ang Cracking SCCI/IGA/IASCC/

Vessel shell (she neutron flux Fatigue

platesor forgings; Loss ofnaterial Pitting and crevice

shell welds) corrosion

Loss of fracturg Neutron
toughness Irradiation
embrittlement
Tabk 05.2 PWR, W

Element Material | Environment Ageing effect Mechanism

Vessel flange Low alloy| Reactor coolant Cracking Fatigue
steel

Loss of material Pitting and
crevice corrosion

Vessel shell (she| Carbon Reactor coolant ang Cracking Fatigue

plate) steel with | neutron flux
stainless Loss of fracturg Neutron
steel _ toughness irradiation
cladding embrittlement

Loss of material Pitting and
crevicecorrosion

Tabk 05.3 BWR, GE
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b. Vessel closure head and lower head, including penetrations

Shown below are table§5.4 and 05.5 applicable toPWRW and BWRGE plants

respectiely
Element Material Environment Ageing effect Mechanism
Closure head an( Steel alloy| Interior environmental| Loss omaterial Boric acid
lower head clad with | air corrosion
stainless -
steel Reactor coolant Cracking SCCI/IGA/IASCC
Fatigue
Loss ofmaterial Pitting and
crevicecorrosion
Penetrdions: Nickel Air  with reactor | Loss ofmaterial Boric acid
Head vent pipe, based alloy| coolant leakage corrosion
RVLIS  in-core | (Inconel,
instrumentation | Incoloy)
and control rod Reactor coolant Cracking SCC/IGA/IASCC
guide tubes Fatigue
Loss ofnaterial Pitting and
crevicecorrosion
Flux thimbleguide | Stainless | Reactor coolant Cracking SCC/IGA/IASCC
tubes steel i _
Loss omaterial Pitting and
crevice corrosion
Closure bolts High Air  with  reactor | Cracking Stress corrosior
strength coolant leakage crackingfatigue
alloy steel
Tabk 05.4 PWR, W
Element Material Environment Ageing effect Mechanism
Bottom head Steel alloy| Reactor coolant Cracking Fatigue
with
stainless
steel
cladding
Closure head Low alloy| Reactor coolant Cracking Fatigue
steel
Penetraions: In- | Stainless Reactor coolant Cracking Stress corrosion
core steel; nickel fatigue
instrumentation; | alloy
control rod drive | (housings)

(CRD)  housing

stub-tube
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Element Material Environment Ageing effect Mechanism
Closure bolts High Air with reactor water| Cracking Stress corrosion,
strength leakage cracking and
alloy steel fatigue

Tabk 05.5 BWR, GE

c. Inlet and outlet nozzles

Shown below are table§5.6 and 05.7, applicable toPWRW and BWRGE plants

respectively.
Element Material Environment Ageing effect Mechanism
Inlet and outlet| Steel alloy | Airwith reactor coolant| Loss ofmaterial Boric acid
nozzles with leakage corrosion
stainless i
steel Reactor coolant and| Cracking SCCI/IGA/IASCC/
cladding neutron flux Fatigue
Loss oMmaterial Pitting and crevice
corrosion
Redution of | Neutron
fracturetoughness | Irradiation
embrittlement
Tabk 05.6 PWR,W
Element Material Environment | Ageing effect Mechanism
Inlet and outlet| Low alloy steel Reactor Cracking SCC/IGSCC/Fatey
nozzles without coolant and : _ _
cladding; neutron flux Loss ofmaterial Plttlng. and crevice
stainless steel corrosion
nickel alloy Redution of fracture | Neutron Irradiation

toughness

embrittlement

Tabk 05.7 BWR, GE

Once the significant ageing mechanisms and effects for the components of the vessel
have beenidentified, it is needed to assign to them ageing management activities
appropriate for their mitigation and management.

In this respect, the maintenance practices included in the plant programmes (IS, water
chemistry, etc.) and applicable to the managemhef the aforementioned ageing
effects and mechanisms are assessed and then incorporated in ageing management

LINR INJ YYSa

0!

at Qaov o

tKSas |
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programmes (AMP) dlURE&. 801 [25] for the incorporation, where appropriate, of
the improvements required for correct management of the indicated effects and

mechanisms.

The acceptance criteria for the different ageing mechanism detection activities are
defined on the basis of the standatd 2 NJ NBO2 YYSYRI A2y 4
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At the Spanish nuclear power plants, the aforementioned vessel components are
YIEYylFr3aSR dzaiAy3a (GKS F2ft2¢6AYyBRHUREAROUZHE ol aSR 2y

w & Lsgrviceinsp® G A2y 2F [t aa wmDasedon tfeR.MbmodeR YLI2 Yy Sy
programme included iNNUREG@1y nm  a! { a9  {s&\viré Angpgction, L Ly
Subsections IWB, IWC and IWD.

wa2 | G§SNI OKS YA BagedIon tiiz2X).Ni2Ndotlet grogramme included in
NUREG1y nm SONI I/ (KSYAa(iNRE D

WALYyalLlSOoGA2y 27F @S 3a dbsskd oK)S.MRmodef @agdahide o
included in theNUREGay nm awSF OG2NJ | SIR [/t 2ada2NB {

Wwad. 2NAO | OAR O2 Nddddioh thell. MILOMBJEI NibgyaNiSdahciided
iNNURE@1y nm & . 2 NRQA 2lYyO@XR / 2 NNR

wdaLyaLlSOoiA-awy canponghts @rid Si¢arby carbon steel surfaces in the
LINR Y I NB baSed bidatuii. M1 Bmodel programme included iNUREG.801
G/ NI O1 A y-BloyZX®mpbnkrislaiif_oss of Material due to Boric-Auidced
/| 2NNRaA2y Ay wSIFOG2NI /22t yd t NBaadz2NS . 2 dz

wawlS i 2N @SaastbasedlzZIhEKM3M mogeOpfogrammencluded in
NUREGiy nm awSIl OG2N) 534St { dzNOSAfttlyOoSe o

WALYyaLISOouAz2y baet onithe XIYWBT nSodeh programme included in
NUREGay nm G CfdzE ¢KAYOES ¢dzoS LyaLlSOlAz2yé o

WAdCFGAIdzS YI yI 38 Yéetion thoNRimddel prog&enrEencluded
iNNUREGay nMm G ClF GA3dz2S a2y Al2NAYy IO

WALYyalLlSOGA2y 27T basddoR thelivshmbdgl programBeaciuded
in NUREA8014 . 2 wRB 8 8 SNJ IpgidabletoBYVR pldnts.

WALYERSOP 2F [/ w5 NBGdzZNY Ay Xi.Mogpropran8re é = 0 & ¢
included in NUREG8014 . 2w [/ 2y NRPf w2R 5 NJpgicdbletoS (i dzNY |
BWR plants.

wa/ 2y UGNREt YR YAGAIINUREREIIBWRVAPH pNibassE onO 2 NN2 & A
the X1.M0O7 model programme included in NURE801 G . 2w { INB&aa / 2NNJI
/ NI O1 ppiicabiednly to BWR plants.

WALYyalLlSoiA2y 2F @S aa DasedaasxyMibmotelplografiine 6 . 2 w+ L t
included in NURE®8014 . 2twS ¥ S (i NJ pblicablgoily tdBWR plants.

2t 0
l.j

a
dzR &

Both the plantspecific and industry operating experience applicable to each AMP are
analysed periodically in accordance with the methodology described in chapter 02 of
the present report.

In fact, the procesadhered to for the development of the Spanish nuclear power plant

latQa | LIWXAOFoOoES G2 GKS ©S5aaSt LINRPOSSR FTNRY
in NURE&.801and is completed with the applicable improvement actions deriving from

other industry opeating experience not referenced in the said document, such as the

events, recommendations or experiences received fMMANO, Significant Operating

Experience Repast(SOER)@Nd Significant Event Repat(SER) etters from the

designers and/or suppliersf @quipment(technical bulletins, NSAL, 10CFR&a4d the

action plans defined by the regulatory authorities particularthe NRCIn the specific
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case of Trillo NPP, and due to its German design, the information issued by GRS and
AREVA is also contempdat

In this respect, it should be pointed out that, the Spanish nuclear power plants have
AYLINEOSR (GKSANI !atQas AYyO2NLERNI GAy3 &LISOA
activities, along with others aimed at prevention, as a result of the leakage jrogeenkd

corrosion identified in areas of the reactor vessel head, as well as in other cases of
cracking detected in components containing nickel alloy materials, located in vessel

nozzles and penetrations.

The following are especially significant among a@fi@rementioned events:

w leakage from a vessel head CRDM penetration detected during hydrostatic testing at
the Bugey Jlant in France

w degradation of a large number of vessel head penetrations at the Spanish José
Cabrera (Zorita) plant,

w corrosion of thevessel head at a US plamigvisBesség, or

w PWSCOf a nozzlesafe endinterface at a US planfvC Summerand another in
Sweden(Ringhals).

w More recently, quasiaminar indications due to hydrogen formation, detected in the
base material of two Belgian sselsDdel2 and Tihange 3and one in Switzerland,
Beznau 2.

The following may be pointed out from among the improvements implemented as a
result of the aforementioned experience:

w Inspection programmes additional to those requiredAyME Xdn vessel hads and
CRDM penetrations.

w Replacement of the vessel head at four out of the fA@RW plants to other vessel
head fabricated with other materials lesasceptibleo degradation mechanisms.

w Planned inspection of the base material of the TP vessel shell rings as a result
of the applicability of the Incident Reporting System (IRE)f 6 LY RAOFI GA2y a
wSI OG2NJ t NBaadaNE +S5aasStéo
Finally, among the R&D activities relating to the performance of vessel materials, special
mentonmaybemBRS (2 GKS /{bQ&a LI NIAOALI GA2Y AYy Iy
led byEPRbnN the performance ofnconel 690materials under reactor primary water
conditions. The work carried out within the framework of this projattBRIAlloy
690/52/152 Primary WA SNJ { i NBaad / 2NNRaA2y [/ NIO{Ay3a wS:
in which a large number of international organisations have taken part, has been
completed recently and has served for the drawing up of two EPRI docunwiRE368
andMRR420.

05.1.3 Monitoring, testing, sampling and inspection activities for RPVs

Activities relating to the inspection and monitoring of the aforementioned vessel
components are performed in accordance with the requirements of the ageing
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management programmes in which they are inéddDescribed below are the different
lat Qa SadGrofAdaKSRY AYRAOFGAY3 Ay SIOK OFas
In-service inspection of class 1, 2 and 3 components

The Spanish plants develop theirgarvice inspection programmes in accordance
with the requirements of section XI of thASMECode, as established in CSN
Instruction 1S23 [43]. These programmes define the periodic visual, surface and
volumetric examinations, as well as the pressure tests for all the presstaming
components, which are to be carried out every 10 years in compliance with the
requirements of the code mentionedable05.8includes a summary of the areas to
be examined in each teyear period, the scope and ASME denomination and the
examination method.

ASME XI| ASME | ASME | Examination
Component . ,
Inspection | Category| item method
Sheltwelds(circumferentiallongitudinal)| 100% B-A B1.10 |Volumetric
Head welds (circumferenti@heridional) | 100% B-A B1.20 |Volumetric
Sheltto-flange weld 100% B-A B1.30 |Volumetric
5 -
Headto flange weld 100% BA B1.40 Volumetric &
surface
- 5 -
Inner radius of thevessel nozzles 100% BD B3.100 Vglumetrlc or|
Visuaf
Nozzlevessel welds 100% B-D B3.90 |Volumetric
Accessible vessel interior areas Accessible Visual
areas every B-N-1 B13.10
years
- — 5 -
CRD housing welds (dissimilar weld) 10(0 B14.10B1 Volumetric  of
peripheral B-O 4.20 surface
CRDs '

* All the plants have accepted the use of tASME N648-1 Code case, which allows the volumetric
examination to be replaced with sisual VT1L examination of the inner surfaceCofrentesNPP
maintains UT inspection.

Table05.8 Vessel inspection programme (ASME Xl)

Regarding to the vessel cladding, although it does not perform any intended function
and is not, therefore, included in the AMR groups, it is visually inspected within the
framework of the activities associated ti category B-N-1 of the inservice
inspection programme, as well as within the activities performed in the AMP for
monitoring of the reactor vessel internals in accordance with the applicBBRI
guidelines, for exampl®MRR227-1, BWRVH9, etc.
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Likewise, the plants have established a mitigation process that makes it possible to
reduce the susceptibility of stainless steel to degradation, by controlling the
chemistry of the reactor coolant.

As regards pressure testing, all the Spanish plants parf6l-2 visual examinations

on class 1 components, including therefore the reactor vessel, under the pressure
and temperature conditions corresponding to normal operation, at the end of each
refuelling outage in accordance with the requirement®\&ME Xlyith the exception

of Trillo plant, which performs this test at the pressure and temperature defined in
the RSK guidelines and tKEA3201.4standard

The acceptance criteria applicable are specific to each inspection or test performed
and in accordancwith the requirements established by t&SME Xtode or other
standards used.

Inspedion of vessel closure head bolting

The programme for the surveillance of the sealing elements of the vessel closure
head is based on the iservice inspection activitiedefined for these areas in the
ASME Xtode and on the preventive measures for the mitigation of cracking.

The programme consists of performing visual examinations on closing nuts
measuring more than ¢n diameter and their washers, and volumetric examinations
of closure bolts and threaded areas measuring more thaim diameter

The programme also follows the recommendations establishedURE& 339and
NRC Regulatory Guides5, for the management afeactor vessel closure bolts.

Inspections shall be carried out on all sealing items every 10 years.

The applicable acceptance criteria are those established in aiB30000f ASME
Xl

Boric acid corrosion programme

This programme is specific to PWRrns and is based on the recommendations of
NRC generic lette88-05, drawn up for the management of corrosion caused by
leakage of boric acid across the reactor coolant pressure boundary.

The programme contains periodic inspection activities performedingu each
refuelling outage to visually locate and identify leakage points and their propagation
paths, which may cause the degradation of carbon or low alloy steel items and
components at the source of the leakage or in structures and components close to
the point of leakage due to boric aeidduced corrosion.

In the area applicable to the vessel, these activities focus on the analysis of any
indication of leakage in the closure head or lower head and their penetratibasy
remains of boric acid areetlected, the origin of the leak causing this is determined
and the corrective actions needed to confirm or restore the intended functions of the
affected structures and components are carried out.

As regards frequency, and as has been pointed out abové&lavisual examination
is to be carried out every refuelling outage.
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In relation to acceptance criteria, components whose visual examination confirms
the absence of relevant conditions are considered acceptable for continued service.
Relevant conditionsra considered to be the existence of areas of corrosion, boric
acid deposits, colouring, decolouring or other indication of leakage.

Inspedion of nickel alloy components and nearby carbon steel surfaces in the
primary circuit

Through this additional progmme, included among iservice inspection activities,

the PWR plants manage the effects of Primary water stress corrosion cracking
(PWSCCQCn all susceptible nickddased alloy components involved in the reactor
coolant pressure boundary, including welds. The activities consist of periodic
examinations (visual, surface and/or volumetric) of componesiisceptibleto
PWSC@@ accordance withie requirements of the ASME Code cabkke£29-1, N-

722-1 andN-770-1.

In addition to the inspection activities, the reactor coolant leakage detection system
provides the capability to detect the presence of significant leakage from the reactor
coolantcircuits to the containment during normal operation.

Table 05.9, shown below, indicates the inspection activities and their frequency,
while table05.10shows the acceptance criteria applied to the different nidkated
components.

Component Code Cas¢ Examination method Frequency
Visual examination (VE) of 10(Q Every three (3) refuelling
bare metal on the outer surfac outages or every five (5
years
Vessel _ head N-720-1
penetrations .
Ultrasonic test (UT) and edd :
. : At least once during the
current (EC) inspection from th .
o . ten-year (10) interval
insideof each penetration
Vessel bottom Visual examination (VE) of ba Every two (2) refuelling
instrumentation N-722-1 metal y 7
. outages
penetrations
Visualexamination (VE) of bar{ Hot legs: every refuelling
metal outage
Cold legs: every fear
interval
Hot and cold led N-722-1and
nozzle welds N-770-1 Ultrasonic tes{UT) Hot legs: every five (5
years
Cold legs: every two (2
periods without exceeding
seven (7) years

Table 05.9 Activities arfdequencies in nickdbased areas
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The acceptance criteria for each activity are as follows:

Component

Examnation

Acceptance criteria

Corrective
actions

Vessel heag

penetrations

Visual
examination (VE)

Confirmaion of absence of
relevant conditions (presence o
leakage or leak deposits at th
intersection between the|
penetration and the surface of th
head) unacceptable

Ultrasonic  test| UT inspection confirms the absen
um of defects
Vessel  bottom| Visual Acceptance criteria established

instrumentation
penetrations

examination (VE)

article IWB-3522 of ASMECodeX]|,
as required in Table 1 @ode Case¢
N-722-1

Hot and cold leg
nozzle welds

Visual
examination (VE)

Acceptance criteria established
article IBW3522 as required in

Extension of scope
determining the
source of the leakagg
and the extent of
degradation

Additional
examinations

NDT]|

Repair/replacement
activities

Code Cashl-722-1 and article3140
of Code Cashbl-770-1

In accordance with Table 1 Gbde
Case N-7701, the acceptance
criteria are established in section
31300f the saidCode Case

Ultrasonic  test

(UT)

Table 05.10 Acceptance criteria for nickalsed areas

Any leakage of boric acid detected within the scope of this programmhadl be
managed using the specific AMP for surveillance the boric acid corrosion.

Inspedion of thimbles

This programme is specific to PWR plants and is aimed at verifying thblésim
integrity, detecting any reductions in thickness due to vibrationsigad by internal
currents of water in the reactor at locations where there are structural
discontinuities, such as the support plates. This programme is implemented in
compliance with the recommendations BtilletinN° 88-09.Inspection of the thimble

for detecting loss of thickness is performed examining each one with the eddy current
technique.

In general,the frequency of inspection of the thimbles is set at three years (2
operating cycles). This frequency is obtained by forecasting fretting (eepected
depths of wear) in future thimble inspections, which is calculated using an
exponential curve based on the values of wear of the current inspection and the
accumulated time that will elapse up to the date for which the forecast is made.

As an aceptance criterion it is established that values of wear of less than eighty per
cent(80%)loss of thickness are acceptable.
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Nozzlevessel inspectiorfBWR)

As a result of the operating experience relating to the vessel nozzles in BWR type
plants, and in amordance with the recommendations of tieURE&.801 model
programmes, the only BWR plant currently in operation in Spain has developed two
specific programmes, one relating to the feedwater nozzles and the other to the
nozzle of the CRD return line.

The sope of inspection of both nozzles includes the noxdssel weld and theiner
radius by means of volumetric examination, in accordance with ASME catBgary
As regards surveillance of the potential effect infergranular stress corrosion
cracking IGSCCin the nozzlesafeendwelds and closure cap, this is accomplished in
accordance with the provisions of EPRI guidelBMRVIF75A. This nozzle is
examined every 10 years using UT techniques in accordanc&SMNtE Xiyhich also
includes the applicablacceptance criteria.

Vessel penetrations

This programme manages the effects of crack initiation and growth in the vessel
instrumentation penetrations, the vessel drainage penetration and the core
differential pressure penetrations due to cyclic loadsyess corrosion or
intergranularstress corrosion

The type of inspection performed comprises from the ultrasonic examination of
certain of the nozzles to VA visual examination (for leak detection) during pressure
testing. This methods is conducted to det evidence of leakage from pressure
retaining components.

The inspection is performed onegery 10 years and the acceptance criteria applied
are those applicable to nuclear class 1 componen&SMECodeXI (IWB3000).

Controland mitigation of stress corrosio(NURE@&313 / BWRVIF'5)

This programme is applied specifically @bfrentesNPP. The objective of the
programme is the monitoring of the appearance and evolution of cracking due to
IGSCQn stainless steel weldsusceptble to this phenomenon, in both items of
equipment and piping and without any distinction regarding nuclear class. In the case
of the components included within the scope of the present chapter, this AMP is
applicable only to the nozzle welds in recircidatloopswo (2) loop suction nozzles

and ten (L0) loop discharge nozzles.

The programme consists of the periodic performance of nozzle inspections by
volumetric examination, as well as pressure testing. The nozzles are inspected and
tested in accordance with the examination and inspection requirements specified in
NURE&313.This document describes the scope and frequency requirements for
this type of welds depending on thesusceptibiliy to IGSCCas in the case of
documentBWRVIF/5A.As regards the acceptance criteria of the programme, these
are the same as foASME Xdategory BF.
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Reactor vessel surveillance (irradiation embrittlement)

The objective of the programme is to monitor the evolution of the properties of the
materials making up the reactor vessel on the basis of the neutron flux received
throughout the serice lifetime of the component, by means of tests performed on
the surveillance capsules located inside the vessel and made of the same materials
as this component, both prior to irradiation and following increasingly prolonged
periods of exposure. The stdards used for this purpose afSTM EL85and ASTM
E482.

The methods used to assess the degree of embrittlement of the vessels are those set
out in appendices$sandH of 10 CFR 50.

The ageing mechanism controlled by the programme is embrittlement due to
irradiation of the vessel. In this respect, as the results of testing of the different
surveillance capsules are analysed, the values of the critical parameters used to
assess the integrity of the vessel are reviewed in accordance with the methodology
described iInRG 1.99The objective of this methodology is to estimate the evolution

of the R\or(reference temperature for nil ductility transition) ardiSE (upper shelf
energy, Charpytest) parameters with irradiation, in order to allow the future
embrittlement status of the vessel to be predicted. Determination, in accordance
with these tests, of the change in the adjusted reference temperature (ART) makes it
possible to obtain the safe operating ranges of the realF curveg.

The analyses and testarcied out on the specimens tested to date indicate that the
mechanical properties of the vessel materials at the operating plants have undergone
variations included within the limits established by the standards, the materials
consequently maintaining adgate levels of toughness.

Following removal of all the surveillance capsules, the plants have setup\essi
neutron dosimetry programme (EVND) that allows for the monitoring of neutron
exposure up to the end of lifetime, by installing dosimeters mleshe vessel. The
EVNDprogramme is designed to provide verification of the distributions of exposure
to fast neutrons inside the vessel beltline zone and to establish a mechanism allowing
for the longterm surveillance of this part of the vessel regaglthe evolution of the
Rotdue to the effects of significant exposure to neutron radiation during reactor
operation.The dosimeters are checked every 3 refuelling cycles.

As has been pointed out above, the acceptance criteria of these programmes are
established on the basis of the requirements indicatedO&CFR50.6and appendix
G of10CFR50.

According to CSN Instruction-23 [21], the calclations relating to neutron
SYONRGGE SYSylG 2F GKS OSatalSYA FIR FAAS NKS
(TLAA), for which reason they must be reviewed in the event oftiemmy operation

(LTQ. At the date of editing this chapter, the calculatiaepending on an estimation
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of creep over time have been solved for téandellés land Almarazplants, the
fundamental conclusions being as follows:

w The new materials of the vesdm#ltline have been identifid, including the upper
shell the nozzles anthe associated welds.

w Compliance with the limits established in the reference standards has been
verified for all thebeltline materials(traditional and extended) up to the end of
the LTQ54 EFPY).

For the rest of the plants the analysis is currentlygming, since it is associated with
LTO.

Fatigue management programme

Fatigue is an ageing mechanism that affects nuclear reactor vessels and is taken into
account in theASME Seion Il construction code used in the manufacturing of these
components.

Thisprogramme includes a preventive activity against the effect of thermal fatigue in
the components making up the vessel pressure boundary. This activity consists of
monitoring the conditions (pressure, temperature and flow) of the reactor coolant
system inall plant operating situations; i.e., stable operating conditions and
transients, and comparing these to those foreseen in the design in order to assess
consumption of the fatigue usage factor, which in accordance with design
requirements is determined fo€lass 1 components.

The Spanish plants have developed a programme that fulfils the requirements
indicated in the X.Minodel programmencluded inNURE&.801 [5] this being used

for the monitoring of transients in preselected Class 1 components. Transient
monitoring is performed on two levels:

w Monitoring of operating transients in accordance with the requirements
established in the technical specificatiofi®. The plant establishes a control of
the transient situations that happen under different operagiconditions and that
affect the reactor coolant system and verifies that these do not occur on a greater
number of occasions than those that are foreseen by design and controlled by the
mentioned technical specifications.

w Monitoring of consumption ofusage factor by certain Class 1 components. In
relation to the components identified in design with high usage factors; i.e., with
a lower margin or greater susceptibility to cracking as a result of fatigue, the plant
performs accurate monitoring of the epational parameters of the reactor
coolant system and associated systems in order to calculate usage factor
consumptions.In the case of Cofrentes plant, for example, the components
subject to monitoring of the usage factor are the reactor vessel feedwaiezles.
This monitoring is performed by means of a code knowRa©NE.
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As has been pointed out above, in relation to neutron irradiation embrittlement, the
fatigue calculations and analyses meet the conditions needed for them to be defined
as being TAA, for which reason the wear due to fatigue must be determined for a
foreseeable LTO and the needed forecasts to the end of the new period considered
must be performed.

The PWR plant components that have been determined to have the greatest
accumulated uage factor with respect to fatigue are as follows:

w Vessel bottom and transition zone.
w Inlet nozzles.

w Outlet nozzles.

w Core support.

w Instrumentation tubes.

¢tKS SELISNASYOS 2F G(G(KS AyalLlSOoiAazya LISNF2NYSI
reports describing the results of the different activities. This information is used to

schedule future inspections taking into account previously detected defects. Likewise,

the results history is analysed for each AMP by means of the corresponding monitoring

process, for which a specific periodic report is issued.

If the AMP applied to manage the effects of ageing requires the formal tracking of
trends, this shall be performed in accordance with the requirements of the specific
programme.

As has been commented rhapter 02, the periodically performed process of AMP
monitoring and the assignment of indicators make it possible to detect trends in the
occurrence of degradations, these being used to assess whether the programme is being
effective or whether, on theantrary, it requires improvement. If during the inspections
any type of degradation is detected, it shall be reported. If the degradation detected has
not previously been identified in the AMR process, it shall be evaluated in order to
determine whether itis a new ageing effect and, if this is the case, shall be included in
the corresponding AMP for management.

CKS AYAaLISOGA2YyS adNBSAtTEFIYyOS YR Y2YA(l2NAY:
to the reactor vessel components, as well as other platiities, are subject to the

plant Quality Assurance Manual and, as a part of the OAMP, to internal audits and
inspection by the technical staff of the regulatory authoritye participation of other

certification organisations is not required, except timse cases in which this is

established by other licensing requirements associated with the activities (e.g.,
certification of inspectors in accordance with ASME levels).

05.1.4 Preventive and remedial actions for RPVs

The water chemistry control programme irapk at the plants is particularly outstanding
among the preventive and mitigating measures, against ageing effects on the
components of the vessel pressure boundary, is.

The objective of this programme is to minimise the loss of material due to corrostn a
stress corrosion cracking and to maintain levels of contaminants below the thresholds
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accepted by the industrythe programmes are based on the recommendations included
in EPRI guidelin®014986,as established in the model programme XI.MBRE&.801
[5G 2 I G SNJ / Odef tyges didoéuments are also taken as references, such as
the technical specifications, other EPRI guidelines applicable to BWR plar8g iens
guidelines applicable to German design plants and the gpgatific experience.

Chemistry control is carried out using plesgecific procedures to periodically monitor

and control physicathemical and radiochemical parameters and impurities, in order to
ensure that their concentration in water remains below those thresholds thahimig
cause any of the aforementioned ageing effects in the primary circuit, both during
normal operation and outages and reactor scrams. The acceptance criteria are
established depending on the established water chemistry, but in all cases in accordance
with the indications of the applicable EPRI guidelines, the technical specifications and
the plant operating conditions.

As regards the applicable acceptance criteria, it may be pointed out that when a
parameter is outside the limits accepted by the industmg torresponding corrective
actions are applied to return it to its acceptable range.

Other preventive actions undertaken at the Spanish nuclear have been the replacement
of the vessel head at both units Afmaraz unit 2 ofAscéand atVandellos [IThenew
vessel heads are designed and fabricated with materials that reduce the susceptibility
to stress corrosion in the environment of the primary water that characterised the
previous model, made oinconel 600/82/182.This material ha been replaced with
Inconel 690/52/152which according to industry experience is more resista@8CC.

In certain cases other modifications have also been introduced, such as reduction of the
number of penetrations, elimination of the thermal housings, elimination of thach
flange weld or a new design for the seals of the thermocouple columns penetrations to
reduce the risk of leakage across tennoseabaskets and¢anopywelds

Particularly significant among the processes of mitigation of ageing effects performed
on the BWR type reactor vess€lpfrentesplant, has been the injection of hydrogen in

the feedwater, since 1997, in order to mitigateergranularstress corrosion ciking in
stainless steel components in contact with the reactor coolant. Furthern@oéentes

NPP has been applying a more advanced mitigation method, since 2010, based on the
addition of noble metals with the injection of low concentrations of hydrogerhe
feedwater.

Another process carried out at this plant has been the application of Nt&iP
(Mechanical Stress Improvement Proce&shnique on vessel nozzles with dissimilar
welds. This technique is a process of improving stresses recommendddARG0313,

for preventing or mitigating the stress corrosion cracking in pipe weldmensprocess
works by removing tensile residual stress and generating a favorable compressive stress
pattern in its placeThis process was performed during thé @&fuelling outage on a

total 42 dissimilar nozzisafe end and sfe end-extensbn welds.

052. AOSyasSQa SELISNASYOS 2F GKS LI AOI GAZY

As has been pointed out in chapter 02 of this report, the analysis of the operating
experience of vessel components included in the tracking reports of each of the
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to those postulated during the AMR process.

From the analysis performed by the Spanish plants on the tracking repdits 1 KS | at Q&
applicable to the reactor vessel components identified in the TPR specification it may be
concluded that no ageing effects not identified during the ageing management review

process have been detected. Significant operating experiences hawever, been

detected, some of which are dealt with below.

AlmarazNPP

w In 2010 indications associated with a loss of thickness due to wear were detected on
the outer surface of ghimble. These indications exceeded the wear limit established
in the thimbles surveillance programn(@0%)as a result of which the Almaraz plant
decided to leave the affected item out of service as a corrective measure.

w Duing the 2010 refuelling outage at urft of the Almarazplant, accumulations of
boric acid were detected on the thermal insulation of the vessel head, resulting from
leakage across theono-seak. Following the removal of these traces and the cleaning
of the surfaces for the performance of iregions and the removal of the thermal
insulation to facilitate examination of the outer surface of the heabinarazfound
no degradations due to boric acid.

Vandellos INPP

w The inservice inspection programme applicable to the vessel according to the
requirements ofASMECodeXl,along with the alternative requirements based on the
code cases applicable ttmconel areas, are considered to be effective for the
management of ageing effects in vessel pressetaining components.

These programmes hawadlowed for the following:

o Prompt detection of boric acid leakage and sediments, which are assessed and
managed in accordance with the plant corrective actions programme, with the
implementation of appropriate corrective actions when needed. In no case the
leaks have been considered unacceptable.

o Confirmdion of the absence of relevant indications associated VRIWSCGan
dissimilar welds. In certain cases indications have been detected in the area
between the weld and théuttering ¢ in no case open to theurfaceg these being
considered as being due to the process of welding and depositing iutitering
during the construction phase.

w As regards the thimbles surveillance programme, this has proven to be effective for
the prompt detection and managemeraf wear of the instrumentation tubes,
through activities relating to the replacement and withdrawal of the affected
thimbles. The experience of the application of this programme underlines certain of
the preventive actions performed:

o Duiing refuelling outge R11a thimbles replacement campaign was carried out,
this consisting of replacing 15 of tH thimblesas a preventive measure. A
historic analysis of thimble wear at this plant shows that the evolution of the
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indications is gradual, since neither ttsairrounding flow conditions nor the
configuration of the core are excessively aggressive for them.

o During refuelling outag@1 (October2016),and despite the rejection criterion not
having been exceedethimble N-12was plugged as a preventive measure.

AScONPP

w The inservice inspection programme applicable to the vessel in accordance with the
requirements ofASMECodeXl,along with the alternative requirements based on the
code cases applicable tmconel areas, is considered to be effective for the
management of ageing effects in vessel press@taining components.

These programmes have allowed for the following:

0 The detection of boron deposits on the vessel head, which have required inclusion
in the corrective actions programme, for example:

® Tracesof boron in vessel head penetrations following visual inspection.
® Leakage across a CRDM vent plug.

All the boric acid deposits and leakage identified at the plant have been assessed and
subsequently appropriate corrective actions and prompt measures Hasen
applied where necessary.

o Surveillance of the phenomenon dPWSCCin vessel head and bottom
penetrations, which has determined the absence of relevant indications in the
material.

o The performance of dissimilar welds of nozlesafe endconnections ha
provided satisfactory results, no type of degradation having been encountered.

w As regards the preventive controls associated with the chemistry of the primary
circuit, it should be pointed out that in addition to the habitual treatments of
chemistry contol programmes, this plant also includes the injection of zinc.
According to the experience of the plant, this treatment has proven to be beneficial
in reducing the appearance of stress corrosion in vessel materials susceptible to this
mechanism, irparticular Inconel 600.

w The thimbles surveillance programme has proven to be effective for the prompt
detection and management of instrumentation tube wear, through replacement and
withdrawal of the affected thimbles. The tracking of trends and the predictive
cdculations have proven to be effective in preventing the loss of component
functions.

Historically, tubes whose forecast wear indicates that they are close to exceeding the
rejection criteria are plugged and withdrawn, until a significant number of thesn ar
in a condition to be replaced. In this wascoplant optimises thimble replacement
interventions.

Trillo NPP

A significant experience worthy of mention is the fact that in 1992 Trillo plant detected
a corrosioninduced loss of material in thgroovesthat hold the inner and outer @ings
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of the vessel closure head flange, as a result of which the following corrective actions
were established:

w Ultrasonic measurement of pore depth.
w Creation of metallographic replicas and puligised plastic impressions.

w Sketch of the vessel head sealing surface showing the approximate location of the
existing indications, with a view to controlling the evolution of the process of
corrosion in subsequent refuelling outageNo significant changes have been
detected till curent date.

w In-depth cleaning of the seals and sealing surface.
CofrentesNPP

The inspection programmes for surveillance of the pressure retaining part of the reactor
vessel are based on compliance with the applicable requiremenfsSMECodeX], in
accodance with the irservice inspection programmes, and in other specific standards
such a?NUREG 313&nd have been in place since the beginning of operation of the plant.
To date no degradation effects that might affect the integrity of the vessel have been
detected.

From the analysis of the industry operating experience performed in each AMP
applicable to the components of the vessel pressure boundary it may be concluded that
it has not been necessary to include any modifications as a result of the appearsn
ageing effects other than those contemplated in these programmes.

Particularly significant among the industry operating experience assessments
performed has been the issuing in July 2012 of rep@88244 by the Belgian Doel 3

LI Iy @A | veniskeporting s§ste@ aThisSdocument reports on the finding of
laminar indications in the base material of one of the three forged rings that go to make
up the reactor vessel. These laminar defects are parallel to the inner and outer surfaces
of the vesskand have initially been attributed to a possible defect in manufacturing.

As a result of the above&;ofrentesNPP reviewed the documentation associated with
the manufacturing of the rings of its reactor vessel, paying special attention to those
processeghat might have generated manufacturing defects in the base material, and
to the inspections that might have detected these defects prior to the placing in service
of the vessel.

The result of the aforementioned review suggests that it is highly unlikely that the cause
of the manufacturing defects in the vesselsOijel 3/Tihangedas existed during the
process of manufacturing the vessel foofrentesNPP

05.3. wS 3 dzf I 2 N2 and ¢oachstoa énageiyigimahagement of RPVs
In relation to the process of managing the ageing of reactor vessel components
considered in the specificatiothe CSN considsrthe ageing management programmes

applied by the Spanish nuclear power plants to dokequate. The scope and main
activities of these programmes have been presented in this chapter.
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It should be pointed out that all the surveillance, control and mitigation activities have
been defined and implemented since the beginning of commercial djperasince
these are required by the applicable licensing bageshis respect, the following may
be underlined:

w The programme for the inspection of the areas of the reactor vessel head, closure
bolts, vessekhell, nozzles and penetrations is developedaccordance with the
requirements ofASMECodeXIl,and is include in the Kervice Inspection Manuals
(ISIM) of each facility. Performance of the programme is completed every 10 years.

w The reactor vessel material irradiation surveillance programmeefsied in the
technical specifications and described in the final safety analysis report. In
compliance with the technical specifications, the surveillance capsules must be
removed and examined in order to determine changes in the properties of the
materids in accordance with intervals defined therein.

w The chemistry programme is monitored and controlled by the technical
specifications.

Furthermore, and as a result of international operating experience, the Spanish plants

have incorporated additional vessel inspection programmes, such as the application of

ASME code casdd-7291, N722-1 and N-770-1 and, in other cases deriving from

expaiences such as the inspection of thedare instrumentation tubegthimbles).All

of these programmes are also included in thesémvice Inspection Manual (ISIM) of

each plant, in accordance with the requirement of CSN Instrud&#8 [43], which
states:dinclusion of those deriving from the temporary application of any standard, from

the conditions for the operating authorisation in force, licensee commitments or other
requirements defined through instructions or reguients issued by the CSN as a result
ofinK2dz&8 S 2NJ ydzOf S NJ AYRdzZAGNE 2LISNF GAy3 SELISN

Consequently, in view of the faeaching regulations applicable, on the one hand
InstructionlS22[21], applicableto lifetime management and lontgrm operation, and,

on the other, the aforementionedS23 [43], applicable to in-service inspection

activities, the CSN considers that the regulations guarantee thatthe @& Y I Ay G A Y
homogeneity as regards scope, inspections and acceptance criteria and that they are
performed in accordance with established conditions.

As regards the tracking of these programmntbg,CSNcarries out tweyearly inspections

of the lifetime management plans of all the plants in accordance with the basic
inspection plan established. These inspections, performed on site and in accordance
with CSN internal procedurdT.IV.223[41], include supervision of the ageing
management programmes applicable to the reactor vessel at both documentary and
implementation level. This supervision is complemented with the information
submitted annually by the Spanish nuclear powkmts to the CSN in compliance with

the requirements of InstructiohS22[21].

hy (GKS 20KSNJ KIFIyRXZ yR a KFra 0SSy LR2AYyi(GISR
the vessel are included within the scope of Instructi§®23[43], for which reason they

have also been reviewed by the CSN by way of the basic inspection plan inptace.
respect, CSN internal procedurd .1V.20744] has been adhered to, this being used to
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ensure that the scheduling and performance aspects of theemvice inspection
programme meet the requirements of the applicable standards, that the requirements
of new standards or recommendations based on opa@gxperience are applied and
that they provide a capacity adequate for the surveillance of any degradation
phenomenon that might jeopardise the structural integrity of the component.

The verifications performed by the CSN on the ageing management precaspked
to the components of the reactor vessel confirm the conclusions reached by the
licensees regarding the effectiveness of these processes.

[A1Ss6AaST Ad YIreé 0S LRAYGSR 2dzi GKFG GKS ! a
expected degradationand act accordingly, maintaining the intended functions of the
equipment, components and systems. The experience available as of the date of this
NEBLR2NI Aa GKFIG Fff GKS !'atQa KIFI@S 0SSy Fd f
no expected or not mviously identified degradations that might compromise the

integrity of the structures included within the scope of the AMP have been observed.

Regarding to the volumetric examinations performed according to the RPV inspections
programme, it should be poied out that all of them have been performed with

qualified procedures according to the UNESEEXL20 methodology, and have also

taken into account the methodology based on the harmonisation process within the
GEuropean Network for Inspection Qualificaton 6 9 bLv 0 FyR GKS bdzOf S
Working GrougNRWG)

As has been indicated in the first section of this chapter, the reactor vessel is a basic
component of a lifetime management programme. Indeed, the applicable regulations
specifically indicate thahe ageing management of the reactor vessel and its welds shall
take into account all relevant factors, including at least embrittlement, thermal ageing
and fatigue, in order to compare their performance with respect to the analytical
predictions made thraghout the lifetime of the component. The CSN considers the
assessment of these aspects to be crucial for requests for license extension from 40 to
60 years of operation, especially when for certain of these aspects, for example fatigue,
no methodology ignitially available to assess the impact of environmental fatigue.
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