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(i) Obsolescence — A review of the literature et
T ey

Author: Mohamed Arezki Mellal (https://doi.org/10.1016/j.techsoc.2020.101347)

1976 ~2020&(CMITHM (—AXEZESRIR) ENicobsolescencell B9 33Xtz
LE1—-UIEERX

« Obsolescence®AZENFIH TENDNTZD(E1820-18304F ., 2D, 1932FCHMENTEATILAL
KBNBLSCHI, fofe. HIFEFBZ MR - REAFETHo .

« Out-of datetL\SZ1 7> AT EWRSZD(EVance Packardh'1960F(CHRUIZ"The waste
maker”Tdh. MMZEEFRPEEIEZEFR(CHIFD0obsolescence DEFZEFBITLUTULS,

« ObsolescencelcDW\TlE. BEDONX@EZREBT DL, 52051 THMENN TS (Technical,
Functional, Planned, Style (Psychological), Optional)

o FEEYAIES|IFEIIFLEERYMTL. technological obsolescence TN, URIELT, =
W RS TIH TOmMBDIEX. FENOEESFLE. AT LAESTPOI MR- MDIBAL. FEE
YIDIENNREZZEIT TS,

Typology of obsolescence Obsolescence
P / \
Technical : Style g
(Technological) Functional Planned (Psychalogical) Optional

| Technical : FAOES(CL B RRMEDME T . FFEDNIIRRCESEDS. BHENICEELVBSCRAE.

j () FEHHas-> B> 2V — MR

| Functional : HEEEIE T . RETIRARICT BMANIGHLEERICEELEENG. () EHEEE (HLTN\AIEFEN)
| Planned : UE— MNEBARPBORMEORD, X—NHEEARCEN . HEENURARNCESEZZLS5BRNICRETT .
| Style : BRNEHGENICRDI DI TS, BIZ(ETRIIRRE, TV (& 5V TIHBOTEEIET,

| Optional : HTAIER R AER TEZMBEASNAVRNR. RELMBRRBOEREIC(FZOFHESERELRORE,
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Non-physical ageing.

« The process of becoming out of date (i.e. obsolete)
owing to the evolution of knowledge and technology and
associated changes in codes and standards.

L Lo S A Sy @ Examples of non-physical ageing effects include the lack

i o s P i s P of an effective containment or emergency core cooling

LI system, the lack of safety design features (such as
diversity, separation or redundancy), the unavailability
of qualified spare parts for old equipment,

L _ DD incompatibility between old and new equipment, and

EQE outdated procedures or documentation (e.g. which

S-S~ S thus do not comply with current regulations).

@ Strictly, this is not always ageing as defined above,
because it is sometimes not due to changes in the
structure, system or component itself. Nevertheless, the
effects on protection and safety, and the solutions that
need to be adopted, are often very similar to those for
physical ageing.

® The term technological obsolescence is also used.

E)raea

ZOAt. KEEFHZEFBN20158E(CEEDIZ” Obsolescence and Life Cycle Management for Avionics”® |
FREZX(C(E. [Obsolescenceld. MNIFTISOIBEIDEMRIESE, HTSAFI—>OMMATYTOEND |
M (CEOTBIFETEN B, MMZEEROA—F —ARL —F— M ZEE FikseziROIA—H—(F. E556H] |
EITERON, ENTERISITINENHDD. |EONNERICERULEEHHHSND.

*https://www.tc.faa.gov/its/worldpac/techrpt/tc15-33.pdf
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Safety Fundamentals

ZE/RE

ABLVRE%
RET 27D DEARRL
22D BNE L ORE

General Safety Requirements (7)

Safety Requirements (6)

ABLVRIEZRET D7
WITHT- T RNEREEK

Safety Guides
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REEMH

Tttt

[FEAZELE1— (BHF12) | [BESEER (E414) | R
BELOIHOTOISL (BF16) 10H(C(E. ObsolescenceDAIFE(:
B TS5 MERROFHITE (E410) (RSN DD, WL T57ED
—2D¢UT. "obsolescence of technology”z2Z 7T\,
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REQUIREMENTS

Safety of Nuclear Power Plant Operation

NS-R-2

RESLEE

(e

ZEEEMENSYIDEEL THERSN TV IATRIE ., HA RS>, IRES Ageing Management and

(Eaea

IAEA Services Series 26 (Rev.1)

IGALL REPORT SALTO Peer Review Guidelines
SRS No.82

SSG-48
(NS-G-2.12De8EThR)

Development of Programme for LTO

THiZEelLE1—
(BRESLERSD)

IAFA Safety Standards

Review for
Nuclear Power Plants

(e
Safety Guide on PSR
SSG-25
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1. Plant Life Management (PLiM) - IAEAfRESIL EBIR(RIE RS

_—

- ~.

2002 (" 2007 2012 2017 2022
Hungary . China /' u.s France (IAEA headquarters)
————————— Equipment obsolescence, Technological
Managing I&C obsolescence (GEFZEA1 ML) obsolescenceRENFETR

1
. ObsolescenceDiEFELL T, O : e
T technology, @regulation, codes & I e
: .
I
I

2. Ageing Management

standards, @KnowledgeREEFHIAE
S
g NS-G-2. 12(2039J)

(ann (haea

SSG-48(2018)

3. PSR

Safety factor 2 (Actual condition of SSCs important to safety)RET.
“obsolescence of plant systems and equipment”(CDVWTEMNK

IRFESSG-25MefETEE+ (DS535)

4. SALTO Guideline
(Safety Aspects of Long Term Operation)

Obsolescence of
components including the
proposed period of LTO

5. IGALL
(International Generic Ageing Lessons Learned)

B | Obsolescence management
programme

. s

SS-17

2008) SS-26 (Rev.1)(2021)

Obsolescence of SSCs
important to safety

o — XEt. AMEEDObsolescence DERAN & BAD HIRE
SRS-82, TECDOC-1736 (2014) L7h. 2a—7HE LTHT (#ER)

6. Other == -
"""" Physical ageing SSG-25¢[RIFFA R
|— VHIET
OECD/NEAZO>1/b (2006-2010) <HAFE> PSR+15%#t (2015) s&5tO#RE/LEHEA 1 RS54>(2020)

(SCC,r—TINSbDT—4 - KN — 2 DIBER) [RFNEIRHEE ATENA
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IAEA Safety Guide NS-G-2.12 (Ageing Management for Nuclear Power Plants)
SSG-48DHIE (20094F1T)

1.2. This requires addressing obsolescence of SSCs, i.e. their becoming out of date in

comparison with current knowledge, standards and regulations, and technology.
IR, ARG FRH. it

1.9. The Safety Guide also provides recommendations on safety aspects of managing

obsolescence and on the application of ageing management for LTO. Issues relating

to staff ageing and knowledge management are outside the scope of this Safety
Guide. 2oy It b, AN EIR TSR

2.2. NPPs experience two kinds of time dependent changes:

Evaluation of the cumulative effects of both physical ageing and obsolescence on
the safety of NPPs is a continuous process and is assessed in a PSR or an
equivalent systematic safety reassessment programme.

Obsolescence ((CXFI 235 5HM) (&, #RFEEIRTOTATHD. PSR TEHfIEN 3,
5.5. The obsolescence management programme should focus on the management of
technological obsolescence. In addition, the programme should provide guidance on,

and monitor, the management of obsolescence of standards and regulations
(e.g. through PSR). #&P#HIOObsolescence BIRDA ATV ACfRSTOY 5 L EIRHINAE

IAEAOZEI5ETTIE. Obsolescence®FEXEEL T, &Gk, 7ES. RENIEB D, 20EIBLELT,
| KEROMRGERIR YT T — N, PSRREZBUIT 7 M2 DR R R FHMROEE N RSN TULS,

.............................................................................................................................................................................
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IAEA Plant Life Management (PLIM)
(BREFESLERARIERSZE
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I&C Obsolescence Issues

0 Technology Obsolescence FANES C LY B mD
= Major design architectures LT-J\ é 7f’L\ E%Z’_ D izl:u:l 75\
= System communication bus standards \ - -
= Related assembly and manufacturing processes 'fﬁﬁﬁ TZRLLR5
= Requires major redesign

ﬁ%%%%k?%&%’

[ Parts Obsolescence S T8 A Y DY
= Parts no longer manufactured ZI=N
= Requires redesign if alternative parts cannot be found 'f’t_’tk “Bnn H EJ’) AN

O Diminishing Skill Sets AEEIE - BRELIC L YR

= Knowledgeable plant and supplier staff are lost by attrition or retirement A B = S
= Young engineers do not have training on older equipment %E'QE == VANDZS ﬁ v/ 75‘/)3@/)\

[ Regulatory Hurdles NRCOEEIZ LY . I1&C

= Costly and complicated review process for safety related systems
= Discourages both 1&C upgrades by plant owners and 2 Eﬁ*ﬁ'ﬂ{'ﬁ %E*ET 1A l\

= |ntroduction of new products by vendors DOHIHM5 708X ITHE-
TUW7zo NRCIZHEGEEEI N
TUWRWEGmE A D EE

@ magination at work IAEA-CN-155-075 -

« PLiM 2007(cBWLT. GE Hitachih' “Managing I&C Obsolescence for Plant Life i
Extension” ZFZx. ObsolescencelcBiLT(E. £Aii(Technology). Knowledge(XN:&). %E%'J
(Regulation)REDF—T—RHEEIFEN TS,
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& 60 Years
Atows foor Peace and Dey

S—

Challenges and Needs for Long Term
Operation of Nuclear Power Plants

Conference on Nuclear Power Plant Life Management
23-27 October 2017
Lyon, France

Dr. G. RZENTKOWSKI
Director, Division of Nuclear Installation Safety
Department of Safety and Security

(ObsolescenceDiif=

Technological and conceptual obsolescence
« Operating experience and new standards
« Implementation of safety upgrades
« Quality of equipment, suppliers and contractors

(ZE155HEObsolescencet MEF{&X)

IAEA Safety Standards for Long Term
Operation

Ageing

Non-physical ageing
(obsolescence)

Obsolescence of Obsolescence of

codes, knowledge
standards and

regulations

Physical ageing

Guidance on |

AM and LTO gpsolescence of
technology

Guidance on
PSR

IAEANS0bsolescenceDiit=. ZEigstEDEFRNRENS. General Conclusions®HT(d, A7l

DOREFRAHIITU T,

« Limited attention to technological obsolescence LTODEANAR+53

IREDREN RSN,

Obsolescencellx U GEENFANDN TLVRL

« Insufficient clarity and stability of requirements for Long Term Operation
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IAEA(L., [RFHFEEFOERZEE. FanEE, RFFECIR. REEGZOLZEERECEAUT, MNA
Eff CRBIE B UEmZITOICH. 2022F11H28H~12H 2 HICE 5 BIE*O=&ZME.

XE 118 )\UHY—(THRZN:20024F). 55 2 [B] HPE|(_L#E:20074F). 55 3 @ KE(VILALAT374:20124F). 5 4B I5>Z(V3>:20174)

(ERHE)

#5002 N ENNL. FIB0OBNFER (20/FFHR)

4232 (MNEEE) D55, #23%(CHhd111ENA0FBIEIRZITY e
B, T3 b ML EREzR L, RELEER (LTO) Z2&IEMIC

FERCR] BERBDE T BIDICIF. AMBRRNARBIRTHD, ZLDAT—7 '
MV —RIC L2 BIEN R ERDIDEREOB RSN,

&Iz, LTOIZ(E. #i4i- #305 - - =BV, B(LEBUa AR 2 BRIENSHD.
MHBEDERRNS. INSORBICEDIBO L DEZE N BERHIN

<o

(B2 a(CBIFBEREBOMRAD)
QTS RFATIRS A MO 7 TO-F

1 FEHROZEIDLTONDR IR, T FEEREIROIREBEERZSORES T 5> MNHMMD A EmRE
QT2 MR —TAD NAFE

BIT54F1—- 208, i%fmDobsolescence ([HINb)  KBUHE: (S G. L&, 4-E2F) OBERE
RREDLEIRLLTOC M=

RESICERBICBIBLE1—. IEMRTOISLADRFE. tiZE. LTO. BESBILERZ Y R— NI 3IoHDATT
DL LM ZEHBHDMIZOILEEBRR EIRL ZE SR, NIMEFEMEDONE

SETN—ADOBEEBRZEOZTEH LB EIE, BERIXACIATADSHEIEERENSZEATZEGENRE
OAT—IHRIIA-DRES5. ANER., FEMAIm

AT —IR=IS—DBESENRADIEEREER. LTODZSOD AAB BE AMIER. FFSIBEZDSE, JOEARE
OREDLEIRELTONDIREHI 7T O—F e

IREIEAS, ERRFISREDSODOIAEATZEEAREDEA. PSRIMOIEE, SALTOZY>3>OHE/IRE
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IAEABSE LU TESESALTOLE1—#1BH UK rivanek KX L€ &R}

* Krivanek X [, FRTE. Nuclear Research and consultancy Group (NRG) (F 7 > &) (ZEh#5

Potential technical factors limiting
PWRs operation up to 80 years

Technological obsolescence:

! Proactive approach to technological obsolescence needed
EI&C equipment refurbishments are ultimate solution with
high costs
Regulations in some countries still does not allow routine
shift from analogue to completely digital safety I1&C systems

ﬂrivanek&@%i’%gﬁ) \
o BEHOKEOTIEEMNSFIEEREREL T, 30BN REAEIEIT TR, 77./0> -0 R %51t
(obsolescence)bEZ5N 3.

B 10 £/, COMREEHAOZLDMMIs, (PILEF> . Nbx— T32)L. TR I\ H)— ZAD1-FURE)
THRERENDDHD. ZOZK(ERKEEH T TLREICE SN 70— F2ERLTLS,

ERm (., B2 OBEEORTESLIFRO_-AZRHEVTEZILU. X=h—E8T 517 - HBIFEORER DAL
. a8, RSTY —ERAZIRHE T RSO HRE TEHETITDIHIFERICEE,

Technological obsolescenceDAZFRHIEL T, “EI&C systems”" 1%, [&C > A7 LADCUE(FTERARYIC
Thon. Sl Z20mE T+ CEIEEIN TV, —8f0E CKERE) OMFITE. 7FOJSATLANST
BI&C SATLANDBITHEARLL TEFRI TN TLRW,

\°\ZGD7Z‘_ZS’J\ EAZBY(C(E [&C AT ADRSFIEDRUNCLDFEEPIH RSN S A]EEEN®D ., %ODMCIDEE@{EU%

C. I&C tEICMN 2 EERREAFE IR (IEIR N REMELE. iBR) HEFEFEN3.
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075>Z (EDF)
Ageing management(d. TAFHTEOYR— M= (F, SSG-48(CHEX I3 4 DOTOTRICE

DERAEINI
- 2OJOTA0OHIC(E, Obsolescence managementh'&mh. LTOE. O REYIZD@E{EDw4
E M ZIERU TS,

OhF4 (Canadian Standards Association)
- CSA#Mt&(&. Ageing Management(CBEI3E 4z REL. physical aging (BFRICE DY
H1bRrE) Eobsolescence (technology agingiRE) @ 2 DOFERQRMELHICKTLL TLS,
- Ageing Managementzfidax3FH IO (obsolescence. PSR, #28-{EFE 47045

LRE) [CHRETEINEED _LIFTWS,

OANRAL> (Consejo de Seguridad Nuclear (CSN) ---#3HHB) * Specific plant
« IAEAOEEASIBL. BRIABFHREBROTOISACBNT, N
SSG-48MBEHIN, H/\—EN T3, > | -Spareparts
. SALTO%Z (#1244, CSN F7H71TIDR—2> NOIREEIRE " fenovation
obsolescencezXi5kETBDFTLVFREIH A RO RS M ERR U, [ temational databases
communications

ONFRXH> (Pakistan Nuclear Regulatory Authority---#3%I25)
« 2000 (GEERREIGUEF P2V 1 =8¢ (PWR. 32.575kW, Design life:404E) Tl
PSRDFER. Z{DeENE SN, COF(C(E. IGALL (SRS-82) ZHUICUBREFSILE
¥, Obsolescence management programsb=&i3.

ZFDM, TSV IL. a7 I7UHEEdobsolescenceZF B R EL L ERICETIRREXTOTLS,
& E0ObsolescenceAOEUAM (4152 . PSRI'Ageing ManagementZSBEVSENBAPSRD |
| PMEAESE X BN EREEUTIE, SSG-48IGALL, SALTOD#ERZEH LIS IHLTWREE ZBN B,

_______________________________________________________________________________________________________________________________________________________________________________
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2009 : NS-G-2.12(cBL\TobsolescenceDiEsE (947) Hrend.

2011 :

- IAEATEEMZRESLEIETIOISA (IGALL)DRESZEIIEFSD,. ObsolescencelZEL
T. BABINS, #2312 TRE #AH BEESLUREOIHRACICDOWVWTE., Fhfe(CXTisd
5$D(L}IE7|<0
UMU. I\ HU—. R4 ZAN5. [Obsolescencell(d. %51, ARISEEESHSZFNIN. SEIOHL
HEB(CLBIGALLEZ (EBP) LUTHOEMRMNRIRFSLEIRTINISL (AMP) /ERRICEIL
TlE, %51, AMZEOVIMREITHRITHD., Fleo NS-G-2.1202IEBIOOVTEYHD M E
(F720\, Sl Physical Ageing (#425DiRFSIL) (CERINETHD. IREDFEENHD
AMTFEINC. EosmErsomEmRnIER)

2014 ;

« IGALL final report £EUTC. “Approaches to Ageing Management for Nuclear Power
Plants (TECDOC-1736) "Hh'&EFD. 2OHT. ZEDManagement of Obsolescence
OEWFHAHFHIHE SN D,

2022 :
« TAEAICBUWT, ETEFIEIS AT L4428 (IREC EQUIPMENT) (Mobsolescencel B9 25k
RFEDIATMBEIZE (NR-T-3.34) HHBRREN .

https://www-pub.iaea.org/MTCD/Publications/PDF/PUB2030 web.pdf

IAEA(CHWTC. SSG-25DeETHEENEF D, cRETIRTIE. LTOICRIL TBREINSFEIAICDOL
T. PSR & LTO (SSG-25.SSG-48) [BDA>4—J14 A% :FMICHD _EIFHEL TS,

2009 (CHITINTZDONS-G-2.12(cHBL\TobsolescenceDFEFEL L T, &4y, #RAE - F7H. KNk D3D
 DIEEAURENTEN. FFHCHIFEDobsolescencel BL T, 204 . BEARMIGGESRMM THONTTHZER IR,

_______________________________________________________________________________________________________________________________________________________________________________



14/30

[AEA SALTO LEa1-—

(SALTO : Safety Aspects of Long Term Operation)
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o RFHREFNOLZELREIETZBINEL T BRI 10& TIAEAOZEEAEPME D RIFSE4|
FLOLER, FHIZITO MEBILU CTRERISREMTOHN S,

- REIEROLDHOMBR/ AT, TOTS A, xfm/tas (B, EXETE. 3>7U—-N) OSEEE. A
M&EIR, NENRUVAEEEELRED 6 DEF(CTA—DALLEI-MTHNS.

« 20225 6 AETIC, 17MED210FREFTA9EINDIY 3>, 1740TAO0—- 7y T2y THhn
fc. BARTH, BHERERFHLZEEMZEESHSEEBNICTIIEB X OHD, 2024F 4 HICE
B35 (1976F&HMiR) CTLEI-MTOhNSFE (BRYD) .

BHERFHLZEEMEEZ0ORE (2023F 4 H)
IAEAREDNERHIIZZ (33 E(CED. BRI R PIREZED AN, T35 bR E MM E 235l

SALTO Missions Highlights 2018—2022

https://www.iaea.ora/sites/default/files/22/09/salto _mission highlights 2018-2022.pdf

3.4.4. Technological management for all SSCs

(Areas for improvement) obsolescence

* In many plants, a proactive programme for managing technological obsolescence is not
developed/ fully established.

» Technological obsolescence of SSCs is not managed in a timely and comprehensive manner.

* The obsolescence management programme has not been timely and completely implemented.

* A proactive technological obsolescence programme is not fully implemented.

CNETOSALTOLE1—DEIET(E. ZLDOFEEFITIL. Technological obsolescence
 ZBIRIRIHOI0I S AN HREFETRCIHEIIESNTSST . Y1 L)—. TJ079747
 (CEMBESN TORVREDRENFEITEN TS,

..........................................................................................................................................................................
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Findings Overview

Number of issues per mission per area decreased from 2005-2015 vs. 2015-2018 but remain approximately
constant for 2018-2022 .

Issues per Area

Most Frequent issues:

Area A: The content of PSR is not comprehensive for LTO.

DEA REDEE DI OB/ 4]

Area B: Completeness of scope setting cannot be demonstrated.

DB REIEEGDIHDRIREFDEFE VTS N0 5L, 2IELE

Area C: Identification or revalidation of TLAAs is not complete or systematic
DEFC B imORFESLEIER

Area D: #ED BR/FIERBOFEFS(LEE

2005-2015 2015-2018 2018-2022

I ———————————————————————————————————————— I A\"erage nu,.nber D.f preuious mission per E){pEI’t.

Area F: 95F EREHZORDOANESE, HERUASSE | I| “ Il I‘ I‘

+ Human resources policy and strategy to support LTO is not adequate or not fully
developed. e —
+ Knowledge management or knowledge transfer processes for LTO are not adequate or e
fully implemented

Area E: AMPs for civil SCs are not adequately developed or implemented
SFE DU MBEMIORESLERR I |

B2015-2018 w2018-2022

(Marchenakk. Petofi K& EERI)

SALTOLE1—T1EANIzEEREEL T, Technological obsolescencelcXid 3ERIXI5RI 0
JILNTR(CHEIILTVRVCERENRENTHED, PLIM2022(CBVTHEBTEN.
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S 6 BICOMENICGXIIR ZREBIREZFR(CE. 60FZBA 2B ZRDIBEINEREVPEOLZEMR
HlZ ESDIIRFIFFARFLEDOENZTEN TN,

O MAZERE. BRI SREARBIEBUILIEICEIDE TCHRBEL T, ¥R RNEFSELEITTR
<. IR¥PEEMRSE = [ERETDES INOM IOV THEMEERL TLKELTZ,

O SB5EIRFHMRFIEZEESR (2023.5.10) (CT. [FHETOESINDOMIEDZEZ TN T .

( FuszrODEéJ/\O)S(J‘ﬁC\(D%ZH (CDVWTDOXE) @s=w)

)\ NEIE QLSRN TSR 7 TO—F T TEAL BaDITY R EICHEZRT DRI
APZYIBR7IO0-FhRE
Fle. EOFEELTUSL, 3 Sﬁtﬁé?ﬁﬁd)'}ﬁi"’ﬁﬁﬁb\ TN T I FI—IZBISDFE
BRFIRCELITV., “EN "2 T3S EEFEE KRS, ZNISHUTREIZBHNUOH
DERESR - 3EimU CUKCENRETHD, T2 EEHmEIED R BELDZEmEESIGEDD.

« —AT. [FEVNBNREDITYIIENREDCHHMNDST ., BEEHEDIRLBREE{ERADOHRTEIC
“&IF (unknown-unknowns) "ZRBHUTWIAHEADIBEENETHD. CNO=ESFZ
SERAL. EHANICGGERR I 2152551 AL TSI 3.

/uz.d'(DEES (BRECUREBABETIROZEMFICBIT 3R F — ADERILD) N
MEBATEEEBEINTORULN, “FTLVEDHIETEL TS TS 55<URBZED”. (LUTF(EHI7R)

D BAISHACLZR B BRDHOER (RIEREIKIE - BHIFEDERPRERICL 35k
DBIFE (ffl : 690 ZowrILEER) #51)

@ ARTIN=VEZEOHTSAF1—>DEE

L 0@ EEEBICSEARREOINSEOEIL /

[FRETOHS(CRET 23RS, thEoEND, &2 &mﬁﬂﬁ%ur@%_m:%ﬁ%@ﬁ
DONKRERERRE, %ODEITCObsoIescenced)ua BEMI(CEDHDBEIERIEEN ? |

_________________________________________________________________________________________________________________________________________________________________________
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FHIMRFHMRHEZEESR (2023F5H10H)

HFEER
o FRETOHIEVIDEFECHTLDRVEWTRW, 60 FEEVIDFZED 1 DDIALZ1, )\
J4YNEIFB(COOTUVBD, ZNICHNA T, 60 FEBICFE(AIMNZAENNEEFE STV,
HEE
o FETOLSEBATEICHEIBDIEIHETHD, NVIT1YMIBERICRZEES, 40, 50FFT
(FIRITOIRHNARZRTLINERS, 60FEHLUIF(ISROFIETIMNE(IRL, 5|EHidTEimd Do

HPEESR
. }\u’]jw RCEID ANBCENTETVREDEZH NN, mEBMEE., S5t RBEHIZED-
LB EHZEERS, BRI, BETEYDE (IEAUIADD L ZFIIREL TERD. BiNE2sZ<TD.
74)1/9/\/I\tHj@“tb\auxnfﬁ*ﬁwﬁxiﬁab%oto
o FMIREIDOEICHD. FETORBIEINZED>TUVRVIEVWSTERNNELE TS, Al

HRRESHUEIF. ZHoTWAECANGDIDTIERVHEER->TWS,
(2022%118A30H ZE55M0FEFHRFITESR)

ZILWES
o [ERETOESINOIIENDZEZ G T, BAfFOEH THDF I T2 4 M L5l cHEA (CFHMm
Z23kH3h. SEIRODTNBR[EVWSDIEINFTORZ2IER LMD HA RETIEXEDHSN
THEOFRADT. FhrclGFHMZKOHDIIEHE(FEBALEEEURITFIUEVIRL,
o ZUT “"RIF"ADOMIETINUEEITNTFTHEREHL TORVERE, OB DZAIEN R DIFLD
£ NELTE 1 BKBVEEZHITDENVDIBEDTHD.

[REHOESINMARERT Z0N. B BEEOR TERRELLOTVARLDTRBUN ? |
BINMITU T, RHIEZEERICHIT2E DA Z2EDLIICERBATEZH ?
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K Ageing Management and Development of a Programme for Long Term Operation of Nuclear Power Plants

TABLE 1. TYPES OF OBSOLESCENCE

Subject of
obsolescence

Manifestation

Consequences

Management

Regulations, codes
and standards

Knowledge

Lack of spare parts and technical support
Lack of suppliers

Lack of industrial capabilities

Deviations from current regulations,
codes and standards for structures,
components and software

Design weaknesses (e.g. in equipment
qualification, separation, diversity or
capabilities for severe accident
management)

Knowledge of current regulations, codes
and standards and technology relevant to
SSCs not kept current

Declining plant performance and
safety due to increasing failure
rates and decreasing reliability

Plant safety level below current
regulations, codes and standards
(c.g. weaknesses in defence in
depth or higher risk of core
damage (frequency))

Opportunities to enhance plant
safety missed

Systematic identification of useful service
life and anticipated obsolescence of SSCs

Provision of spare parts for planned
service life and timely replacement of parts

Long term agreements with suppliers

Systematic reassessment of plant safety
against current regulations, codes and
standards (e.g. through periodic safety
review) and appropriate upgrading, back
fitting or modernization

Continuous updating of knowledge and
improvement of its application
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14 Safety factors in PSR (SSG-25)

Ageing Management for LTO

Relating to the plant

(1) Plant design

(2) Actual condition of SSCs important to safety
(3) Equipment qualification

(4) Ageing

Relating to safety analysis

(5) Deterministic safety analysis
(6) Probabilistic safety assessment
(7) Hazard analysis

A4

Relating to performance and feedback of experience

(8) Safety performance

(9) Use of experience from other plants and research
findings

—N
—V/
Relating to management

(10) Organization, management system and safety culture
(11) Procedures

(12) Human factors
(13) Emergency planning

Relating to the environment
(14) Radiological impact on the environment

SSCDYNIBR IR 24 FH{E(Ageing)
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