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(71) B5EORE(L, A5 S 2T LADEB BN, T105 BERM P OGN EE TEBNEDFILIASHBTLICED, 2L T BERMEA BES SUEMBENSHERE S BILICED BHERL TIIRICNIO T

ARSEBREOYE S B CHRDEBONE TH S, BEORBL(S LRI OIELEE NARELUBEOREL TR EHRNMEV AT B OB 2 MR SOIBRO R OB EEEEK CERD IR NS

SR, RANICOID, 2L THIC, MESRIIRICE, B2 M FFBINCIEE T 35S 2T LD IC Lo THRENRIFNIERS R,

(72) HENS S 2T LAOBIFEIEITICRIT B EPEH BR BRETO LN, BB TO L ROPHBH EHRL TS, PO RIBRESRE L TO BB

OBR[IRDS5 UM REMEHEESE) I BRI (v — SiRE ERYORE), 2L TSI 3 IR TOMRE a7 SO ﬂﬁyo}&mwmmmu

(73) BEORBLL, BREOEE THD, R UBBLBIBRELR iR, MHICZOMORT ALY —EBEEL T, ZANAEERTHTORFNERSR, U T BN 25 A0

TehDTEIER: ?)@mmtxmmbﬁ@mmtmﬁ%ﬂ EROBR I B R T DL (ERAIRE TH S,
EER ) BIREFEATERATS 3y BIZETH) #HIRIBEICEOT,HLU/ el EARE VAR

LITEDT, EiE‘iMxl‘Tsrﬁ{tjﬂtxiﬁﬁﬂliﬁa‘él_tb‘ﬁ& TNEDERN BIET IR TORT— IS —([CHU TEBOH 37555 TEREN, %nbwggz\%ﬂ*Au\ﬁ—ﬁxmm\ammen

BENEETHD (OECD/NEA,2011) .

(75) RELHEEHIREEH THDH, 2O TOLRCHNT, IATORET BT — I — R TO L RO REHIN TE 2L T AT ADRFSFREREWE T BB N TERH

BEREUBHNERSR,

B A5 S AF LOFART
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(BIZS1 Rh50%:E)

(76) RBALOTOLR(, IRHEAT, IREIBLIRELOZ BRFSTHL(CRDD, IRERRET(E,
KIURRF IR S B — ARV EN S 2B T 3. IR RPE TI/SNILRRE, LEONEDA
VIBROWEDERBICANDILLED, EBIFEICLBEEBLNRORS DK EARRI DL
FTE3.
(77) BELERFEORBEOEAEINTOEN, 8 TERPEO—BB ThrdhEat 2 AR S 2lsdDat
EIEEBIC FERYEBLDORIO, ECILUNEEEEHFRRETECRUNIIRSRU, RERPE T IR
ERPETIRMEEN BCL(CRBDSENERIERE LI EITRIEETH D, & XIS HL WV RIE B4
FIATERLIICRBIEEE AN D, MERO—EPERAH (BIZENZERIOER) I3RICISS
NIHERRN MBS S ADPAHDF B RCH I BIEOBNBIENE RSN S,
(78) REALERIET(E DS 2T LOEEBIEEN IR REVEEBEN, ARCREOMER
F(BASRTLOZ BN BIREREE ALADREN [CEINTVS, UIch T IR PEOREL D
RIS, PASENIZL) S 27 AORHEN BRI BICRI I 3501 B3 B Z5N 2.
(79) HBADHBIROIIM, B LUBATICLDTRERRIARREC BACIADN BT HEICRD, 20
R, ARERBAOBIEN R EIIERCRVMBRICRPEUSL5(83. LW T, S TISEHRALE
L3I0 ARENDSRINIRE R (FUR VDGl E U I AR OIEHREZE O, R 0fRBL L 6
[CREERMNEEBEPERRAREZREVRINERSBVIENSTNIL STROMETIRTE
OFRITEREBURSY S AT AOTERMEOIBIREIPIREIRRI BICTERL LW T,
TREEZB5E RELURIOMER, AROBREZR V) BTERRREHRR S OE R EEE
LU TOMMMBUNMREEL,
(80) FBLTOtRZEE, HIE HENHIPEFR. EREY, IRERNSSUBIHIFCHTS
MR OB ERROREZ B EIENCRETZBER THINETHD, CCTREL(L, R
B THUADE BRI DL SHEETIER S DB BERDIEN 28T . S AT LMBRERORE
Dl FIRRIC(E, BARRIC, U1 MFIE RIFBOAIOBEZIT TR FIARRERREORITNE
R BRELT AN, 2L TERRAEZSA TS,
INBOERG. EVEROBTENREZRDBINERSRVERICE. MEHRFHRREELE
5L, XIEIB.
(81) FARFRISBITINGLS AT LRFTOREDFI(E, RABRENSEAEOHZ IO T, B
HIZINTORT ORI~ DS THEINBNETHBL MBRIFE(>, TNHTUREHIRIRTE

=n:

ANSEIRIIENZNETHD. OTOTZADR MO ITRTORT— VRIS —([CEOTER NS
3. FRELRZLUBOBOEEERTH2.
(82) &DEL\HXIJJU%&%&EWU}EZQ%

VNS 2T L QR ERL AR FSTAEAR
i 2 N ES

CENTER,

© RIEZL TEVBRICHIS BRALIASH S SUMRREDEE N 25l S 2128, U 1 MO IETED 5%
umB’JTJ‘DH?—B'JQTD’J'jL\ﬂ%Eb ﬁ}R?éT SHDT5ER

AERROBENORIE
S HB(ERIVAA S AT LORBIPTOS AT LM RS SUBM A BRERT
: CIET oA

(83) IEHRFHVRFITESE (%x%?;t'}}’]) ([CEOEREILE, DS 27 AR OBMZL
TRHEOBARACEL T 327 L6 BITI3TIC20RE L OEEREATHS (PR
AR OIREFIALFBDERBLUBI TR TIFEROZ MM S 2158) -

ERIC

(84) 53325 LORFBNT, Lﬁ/ZTL\U)éiéi?&%i’é RIEEYD5E, 0B
WBRPHHN 5D, 5 1 1C, BEENRE 2R 511 34
L BIZE BEOBERCEIZR c?anabé:(}l?ir (FPRSNTZ é&@‘j’f M%}R(uﬁ?}?’% =

TE(d, Z<DHE FMEEREHOWTORBREDRIATNIND) « Y1 MOBIRISOVTIE, 532
FLAORESMCRIEL TRAEHIBTESE (REAREN, METERAEIST(OH 93/ (U7, BADOKA
HROFEOER) CMUSFELORETORFN, HENBREZMIISERINERSR, 55
1 ERBE T, 2ELLA M AL S 2T LORARNUPE B RBRIBOBAUAHHEEL PR EEZ B RE(C
ANTIBLCERNN BBEENBFENCBEIVTEI BN TES,

(85) LXONDIBIBRH A MEHZIFEL, 2L MBI 2N TERREE, ENBFEFEREH I NITS
DORE(R, IS, EMRI e ER IO S (CEDVWESERZEBUICRELBD. CO%
FTHIRRECHBVT MEHRADHIUTEE (BIXIE RAMREXLIIRIOFHEME) (&, (1) 5F
(OISR RENRBNERZFENERENTFECL, (2) REATRELRIMIHRZEBOTE
B(F, Z<DIHE, I NBIRICBI B HEBRE A5 BUCBVIERICIRVE VWIEREE, (LD, LIEFLIE,
PRENFATBL AMFO TULRL,

(86) 53> 25 LOTERRIE DI, > 27 AOFEILICERRS BIENTES, BERS, 20,
5yS 2T LEEOBRBEROMERECIU T, ELUT, Y AT AR RNADSF LSRR EROIEX IR ET
S(OHUT, BB EFSEENDREE 52305 THB. UhH T, RBETOEI0RDOTNLS
REHTOMiEE, EEL T RACIADEIRREL VS 2T ARAOBMIT I 32F L ERBREROIEN
NHE5E, INSORMNESMEEERETOLRCLO THANIEROFHERMCLOTENBL
FLEER I B REENHIMNIOVTREIBIEHD. FIFRICEVIRICIETDEHTEEN 2RMIR
BEVZIOFTEEOTHER L, BB IO TOTNSOBEAMERU TUES.
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[REERO IAEARAZEIREA] No.SF-1

[REERQ IAEARERZLEM No.SSR-5 Mg HEREONSY |

[REERQ IAEAREZ 2T No.SSG-14 [HSMHREERYOHEN I |

[RE&ER@ IAEAREZ S No.SSG-23 [HMEIHEREERMAD O —I71T— A ZE5Ti ]
[REERG IAEAFFEZ ST No.SSG-31IMETIHREEMILD R OEZII> T RUY —R(52Z]

11

— IAEAXEICET3N T - BRER
(1) BEEDEZ S RECEATIEEIVE R
O=FEIC THREHRGE] D =N SmiE bz R
o HE b Ik 4 RER DM HIEE M CDOVWTOHIBTHWE [SF-1]
o HE LIS LN IBETITNNG . ABH(TTEERITHD. ERHIEFTICSOTE(HIS [SSR-5)
O E-HU TN SADFETHIBWTE, BRHERZEE U BBt Ot ERIARE[SSR-31]

OmBELCHIID T2l DiE)
O [SERULZEORBELO—IREL T, BRI BEEIEATaVICBII 3 HITICI8TI TBISSR-5,14]
o TFMAC LD, REBNREREY/ W —SOFEtELURMBEFEROLSBE L OIRBICR IR LEBEMTC LT, SATAD
BB e ERET 22 1B 95 [SSR-14]
o SE{LZBMEL GEIRRZIE Y 3BT RSN 251 &, LDIREHRIBEICEINRE[SSR-23]

(2) RBEICHRZTHMIBE (HEGHACHIER ERLHMAOXR CE ML TE3)

FRHEERINS DR EiERFEX CREEZREUCTHEEE DR (91 - IR - HESEMK)
SF-1, SSR-5. SSR-14k 0D o&MA (OXN)

OIFENER., oHaNBR., oRIENER. 08 | oIRHINUERMMEEDREEMTEBIEENSONEIE

. 0iEfE/\> RU D IEEBES KEAVRBEOEA LB EDIZE
SSR-54 0D © KGNS (L% S EAtERT FItHg REDZ &M

© JEHI R U RAF R DERYEBIEEN S DI o —fikFET e
OIE[E/\> RU I RUBEAVROREEYESB | o MEHRSEXIHE 25 TRVKIEODREE (MIHRERXIR(CH T DET
OEA. OBENRBHRUZOREDTREEZIR BIREEDR/IME)
T DIZHDIEEIREDEE, @ BERXIHRUER | @ EEARZSUMBIRABDHIE - MHXTHER
XIK(CH T DRTFOLEEDER/IME O HIEMNEIR(CHIMTIERERE (FXaf. BIRRGHIR)
SSR-14. SSR-234K D
O MAHRFE, @IEMGHRTE. eHiERY hT—
2. eREHIRHIENER
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RREBNO IAEAREXZ2FRM No.SF-1 (TFioxflike)

FRRENQ IAEARERSE{ No.SSR-5 HAHERFEMONS) (2011)

(Faeoafilikt)

[RAUS : FrEEQRIBIL
BN CERARERRBELALOERMARHTHLIC, BEERELENATNEBSR,

3.21. BEHRURIOEE L BBMERRUEENCEAEIN 2 REMNE. MERRITEBHOFEHAR
ZBL T, TOFAEBEICHIIRY 30K BIBNCEMTTHERRBLNILOR LRI TESN
E5h\ RE{EENRFNERS,

3.22. BEHRURIN SR GER ETRERIRDEVED THANEINEHIE S B(C(E, BHOER
HEVNIRBREBHRORTNSECBNESNINDEYS, 2TOURYZERHIC (FHEBIHRV
ZFIALT) FHEL. MR SEEBIOFEREL T ENCEIHMHL AN ER5R0. B
EUATRRIHATRICBIELLIZIOMICHEERENMFEIZHE (REXE MR UEEIN
RS BRORRBERMEOL T, AT IR EIRCH 1 2R3V — TRISRBBEPEICH
@‘Zz'JZZIZ}ﬂb() (Zd, TNBIOVTEZRURFNERSR, FEHCHI TR EEY
ZWENGD.

3.23. P 0RiEbE, eSO ESERBER DM EERIHOVTOHIMZHEE D,

- BAHRIOEESN BETREEOH DA (FREBRUAR)

- ZOARNZF BRI DB]EEME

- R SHREOIRERUDT

- FHIRTRERBRICLDILEHRIZY

- BEHN, RN, RIRNRER

e, PEORBLE, IRV ZELE S BI2hCH 2 OIEB TERILEIEER. RIFBREERY
BHOEMREEKT S,

3.24. FFERRIEUSECLBZRECIRA T IEIR, MEI0FHERUHESL T0BA(L. MEHRIZ
IORERUER(C I BEOENEEABGUED TRINERSRV, REI SR, IR
RIOEBMHCLOTRRBEINBLOTHNIE, BBEENB.

FERI6 : EAICHTIYRIDIRE
EHRUZIOEIRCRITBNE R, VHBBEABEBEOHE TERVRIZENROC L2
RUBINERSR,

3.25. PEEOIESERUREER, ZNBAN WHMBBEABEEZEOFETERNIRIZENE
WEZRFEIDEO TERN. UIhD T RBRUBEIHRUZYE. IEESNIIREA TERIND
FNERSRO.

3.26. RM(C, SRERERVUZIRENFEINDENR LIRERL TOBRSIE TOLSIK
T T TN EARTREBEMTTAERYSE LRI LR+ THD., PrEORELCLD
REBRVIZIORE(GHHTTENRINERSRN. LA T, ROSNBLAIOBEDEERI B
HIC, PEEDREELEANDIRERVIZRIOREDE S NBETHD.

2. B RUIRIEOR5E

BRI ICH T DHEHREEE

2.9. IS EERORETRUL TOREDTBIIEICHL\ T, PEOREL (IR05, WK
WGCHERI DA B R USSR 310 AR BRESEL T, SIRNICEIROIHE
BIRDECTSHONEFRRUESILERETSIOCR) HRITENZ13),

ME%ﬁE%h\bﬂ)ﬁﬁﬁ WE

BENRBRRUZOR EO]EE TS @afi B R BB,
(CBIBRFOBREEDRIMENBD. 5E 11*“12 (controlled) &N, ATAERBRD®BEF B LN
RSN TWB[3].

PSR OIARICH [T SIS #REE
2.15. ASIEROMBILICHN S ARICRBEOMEIBIT 3R LB EEOVTRIGRR

EED
Z2B1#%(Safety objective)
RLEEE, D HERORIEEICE I BPE MRE LN, HENRUEENERN SN
B30, ASINERDITH, BRET, BES. IERURIHEITICE THB. Flo. NRORIACOE
BHRBERIIUZILN FHETHIFIRMFEL UERSN AR BIRIER IR RIBEBIBNE N
SEENBREENMESN BLICLARIFNERSR,
(e) 1~20 mSVOFEEINERHRE (BEXH[7]. R8) WRENBBE(C. Miskkatz
BE(ERFRICLOT BAOTREMERZR T B2, FETORE IS 2HOEIE
RN, HZHERORFRM TRIELLENS,
2.18. BEEMISHERORS MR I ZLHIIRAENZ LN T7IO-FE., [HIHTCS
\33:E1t] (optimization under constraints) T#%»3[ICRP Pub.81], ZDEMKT. Bh:&
OFRBEFHIBTTOATHRL SN TE, ZETIHHLARN, BWENBENZEEIN S, 2iE
b3, Eis{bEN A TITON SN AENCSTEHENBEO TS, TERIIARTICL TR
BBEVSITETIINN B,

3. BEEEEMAD OFHEIRICFEDIELEH

“277J0-F (Safety Approach)
B4 SRR ORFETOTACHIIPZL0E R
IATHEREREM O TR ORI 2%EU T, TOMRIRDZFIATERA TS o N E

IRREUNAOEEN (relevance) RUBKEW (implications) DIBFFMREZ(CLHT
BIFESNABFNERSR. TN, ISR (stage) RURSHE(CHVT, BBEltanrtre
JK# (optimized level of safety) ZiR#tI3LVSENORDTHD,
4.14. Ffe. 2, ZRHNDIBBETOTRRFEL . D TSRO EREICRI T 21RAFRE)
LO—BIELRINIERSRV, B2, BEERUZEOREEO—RELTO. RENRE
AT 3CRIRT BRI TRFNERBIR. COLSRIBRRL, —IFT—ATHRRE
NER2HCEIT 3 RBOHORME SZZED TRINFRSRN., EEEEE (S, REIEILE
FEIBEHTIRFIEBIDARE T T REFHEOERMERFHAE SFEZRELRIFNERSR,
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FRRENOQ IAEARERS188t No.SSG-14 [HAMEREFEWOMBADIES] (2011)

6. MBS MR DR 7 0-FOER
SSR-5OZAF26 ([1]1588) : BIaROAS HEs

6.90. EXENOMERICHSITMEEE. HIVHEHETEEXFIROEE (I PRBRECHSVT, TELMHRHEDRANG. SREEORAITHB[4]. BBRECRL T, FHBEOA L
RIBICS AR AL IR A, TOHNFE, MEE COBARLCEIE, 23S3EE /

EOEBEREHERID AN EHREEEUBCTERSR. I —EUF(FHE PRI

ZB5sE5EBHTHS.

88 1 MELDHEROIIH
BRSBTS RS

HREHEESREL ., FIAEIRERT — 52T, imiiﬂaﬁxﬂﬁd)gﬁﬁtb'ﬁiﬁ%%;tb‘_l
BNETHD. BEBIABRUANRER, S8, KEWICHREN, RITRIHEREE

(e) BHENBRTZa1—)L  (f) IR

(9) FEtOZmBLTEESNSREMLT S IEOLAR

(h) IRREN A MBS BN, 3V RSN 38eh
B4 MEEREEEON Y RN ERT—Y
AdB S

IS LN ERREIOCREZESBCEEHD. I NERIBNLHE D3, BHFIEROMIEHBRIRERFOEEES

1.3, XU DB MR E (CFESI DBERERETE SHEICBIMR T Bl SIS UAR I HEERBIR T O L ROHAICREEN 3. BESERETEETEORMOENE, Y1 NBIRTOCZORK
REBMMEBSEEI BT ThD. SO TOCADIEH FTOTERFEOMIAICIRES Lo THEzaNn
FHIliCNBNE T, TR BIIMAEICE I 3FE T ESNBINETHD. Y4 MoBIRIBEE TN TVSHE
AN SEICH A NS HBVGNDMEREIRERL . IRE T BEMERU THAL IR THS. FEOE LTI BTOLIMRERERLAVCBENTEEN S, UNUBAS, I TOER(E,
FERIRENZHEE S BEREIENR . MBI AL TRRSN AT EDEICH > TEDSN BNETHS. STREICIUA TE2EONETHS :

(a) RATENBIFEDIEELER  (b) BLDEEOFIEI(TIIL  (c) YA MFEITRABIZNAY> 2520384

- LEBY S BB, ARBUBEES (e Z(Sthisiit =) DISOFIZRRE

(d) COHAY>2HBNIEEDBAFIEOHIE

1.29. ﬁ&%ﬂ&?%iﬁilﬂiﬂ)%ﬁﬁ)')%iﬁ}f— RO FKTRBYCLZEDTHIIENS, TRBIDSEIEREDFETE FAR(C, i FARBOXN-X LD, EABYA NOBLIHUATOEER > TYNTH
35, FERMOEEDZVNHAD AT aUHMISY ADHERA AADHEREEL T, 2L VLD HESRN SOREIZHIR T NI RERNEERIFEN, 2 ANV RS IR 2 1515 5L (CHMk
FBTH3D. BKEHDVNIBRBOLIBEROIFHEII, MEHHZBORIREEN 6 SMHIRIE TH B, B WP RUAT/N\UPOBSEREEO BN HIEETVBLIC, COLSBIFIR(FUNI HEE
BETRESNINETHS. KEMEFS 2T AOFRENIRKEETHINEUNT, FHTliANBZNETH S, I(E, LDIERNSEREETOR. EIERBEIOM T KEEIMFELRELS8T5
ETRIE(EEN2NETHS.

RRRULFRA
1.41. Y1 hOMRR UM T ORFIER | EASN 3R M CEEUILREBEIN R OHE. T TOMFELE TORKIOM T ORFEZHEINETHD,
ERNOHiE

1.50. 3BAICEO T, FILWTIEL— MeZIRURD, 20\ EBHFDIL — MBIELID T 3N BERERS. RBAEPRADEENOL S BBEIRTIMRZANFTEL TVBL, PIERIL - MOZ
RSLOEE T, NOBFANINBIEIRD. O, EXIEBNETEINDORER TBEERENTHD, SHISE (VBB 37/ — MEBBELBWY A MFEND, UNUENS, FTLLE
EEOZOMOEXABA > ISANSHFrEEENIHDVEEPDBNIRRIBILICLD, IREE L TaERY M- V2 RBEUISBTEN DD, e Z(E. BRI HEZ Y Bitlsz) (1) (RU1D. tils
HARODTEERY S INRIREZIEUEDIDRED S,

{182 0 BASNROTDVE

TEFHEICE T 32AREE R

TR
I1.5. R, N HEROREORBBELRECH N TRAILBNICHED, FEADERR TR L, 1§&Lﬁ*ﬂ2‘“®¥¥ﬁ‘]ﬁé‘l$&%mb BN gmmw r%)J!DaEb?&;z&i?g?é

ST I HFEROLSR =[hES

fmuihh%f\é'(&i% %hba)fiﬁﬁ(ﬁ)]ﬁﬁo)ﬂ%‘“ﬁﬁ%tﬂ‘f I\JSEAE &”(Exﬂé(bb%)i%f@% TNNS. COLS )4 &
fi R I Bl NETHBo uinﬁﬂﬁlJLﬁb‘@ I_J‘ E 39& E IJ’iLb'CHEﬁE’]Ig%ﬁEﬂ%V\%T
- 7747—1’&55%b :iﬁ:AL§¥ﬁ3’5T’l¢)M§Dﬂéet 77{’7—1(1 Eﬂiﬁ&‘tﬁfﬁ;ﬁa} W EIR(CF I BN TERHMERBAT, Lﬁfjﬁ SNRETHBIEVIEREERIEL . RT3, 1R

B BRUEROMATHD (BSEIESEXH(11]181R) .
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FRREND IAEARERS188T No.SSG-23 [HMAERBVNLNOT-IF(F—-ALB2{l] (2012)

4. BEEREMALAIBET B E—TT 15—

E=TF 17— ADBHER

B

IEEHRARVIRIE R
4.58. WoNEERNSEUBIEMGIR AR EOIHINE RSN, TNICIRBREENEAE
N3, Nd CORZDIEHOIBERIIND. TNCENNDST | CORLIEH THBAEN 25HEA
O7IO—F3. IFARGHEBERYCLBBIROEE . 2 TOBIENRBIRICT I IRDLHEDR
BALCBVTE, BATHZEEZA5NS.

REEREHOBEIL
4.66. WLIMEEROFHEORIBIGIE, MEFRORETBRICSVWTTONISRECEREN 248
Ot THB. BB T ZEIRTRMBIBRTENMRASNZRETHD . RIFRERRAIN, 2
IHEERORFE, B, 1823, RUBHEZIEL T, £ TORLBEFEOREZHIR I DI GE
A2N3NETHD.

467 Uﬁét;z%”)a*@ﬁlﬁﬁ?éu(?b‘d)/JEE(LESL/UJ BPIZROFIMTE FIFAEIAE TIZEE
C Eh's. EENMEM THNESHD

7 T0-F T35
FE, %@F‘i A(CH I BN MEEOMORIEE OB EREENLOASRD, RBIEEIEEI D
BIEREBZ. RENRELEINEL RBITENTERLIICIZCE U TFOEBRRERNE
MTHBEIEENBNETH D,

® L) iEER
(3, #ODEBMMADN T,
O NS 2T AOFAEINZEBICER S HIRE VRIS, FHERENMEROEZRRIRE
W5 BFERERERVESBEARICDIO T, RIEZBAR\ L OSEIRREEN 5D,
O LR DIEREZPAE S BTENHD. LOBVRE R FURVZEUSEBBROBIEEME.
TR FEREHILD SR CAIRERIRDIEIRAN TE T,

5. AR AR O REHRS MR & E

BRSFIY 13 5l & BRSR I R E T

5.18, IEOBHOBBLYS A7 L e BORMBIROIEOC, B E7)
5 5 ERIRNREH T BN ‘

¢ HEMEARIIREL T, .
IREWFHlZRIES BTL(S 7(;0)/?7% SNEIRS BIMAE TE’E#DLUJ‘EVJ X AU
1T = ET N RIBRICIANSY S 2T LIEREDIR R RIRCETHEU DN BV EZIIFET BIh(C,
NROOERNUE(RDEENHD.

5.19. BUENRREX (FHEEEECESL TVBLZIEES I(C, LB BHERETIIC
EOOWTRSFIFRITZTOONE BB ENSDZ. TOLOBTIO—Fid, KERRLBENDD
BAICRATAIRETHS. L, BV ERBL, IS 2T AIDWTBEICRTHE U ERE
T—2DFRIN SOFER (S, RIBOHEEEIERECRUI BE BN FEALRVEHTIFERCE IR+
DRBERECOBNBIEN DB SERNYBETHD. S50, BEICRTFHNLTTO—FOF)
AR, OFHE CRI B OREITEIE I BLHICEDIRENR (TD5, LDEFIEMEN)
7I0-FHMRASNZIBAEIC, FEROEIFEIK TRHIERRE OB SIBATREIEN DS, ZOL
SRR EEE T BIH(C, RFHNFTO-FMRRNT7IO-FHOREIR, RUT7IO-FOEEN
TONIEEATOREZBHEICIEL. RELRITNERSR.

St ATV ORI DI IRRE

6. WIEDH—ER

IR R
6.70. RAREOKINEZITE SOREOEEMNEDZZADT - TIF, DEEEHFED
AEORAMIE), $EHITTRENE, 2 TOBIF QU DREE(C, DKL EHPIZEOFIEZH BN
BETHB. ZIUVIT—ACBVTERINZHIEN BEEROMKEED. ABRAOTFIHNSERER
SFOTOISACER/WT (BIZIE 1)) MBIBLBVZEORER, ) (UT7ORLIEH I BB
EBAOMICETICR AT BN DS, TIULREL, BIXE BOFILEMICLZN/-DREP
SHIERE, BROTOCRIOTREL TV SEIREEN®S.
6.71. COLSMEE. RHEL TLBHIENEIRICRIT 2R B ERIFANS IS, TR
BEOEIBEADERW. SEEN [1] ORAIZCERIZERBIENTES, 2L, 2O
BIBOFHICas0 T E?)‘Eﬁﬂﬁmﬁkﬁﬁﬁﬁﬁiaﬁkgﬂ)r ZYNOVT, RN DREH
BO(C, FINSERLFTRENEARET I B EN' Do CORBKT . i REIER B ARSI A
T2V B ANBEVSHRIE(, Bt RUREE S BIRF WU 1B D —ARE) IR b D
FERTHBI, [I2U. T —R(d, 20FmE REPNIPGEL NI ORBEZ RS 2B TEES
NIBEORELARICEIVTURITINETHD. TN RENRTLZ/BE I DIFENOE
ME2ERBITDLESHINETHD. TOLOREE AR, fEOt—T77—A/EO—EB
LUTEMINETHB.

ATS3> O — BEFHEEADIEA

6.87. FHlDI>TFANRETL I HRERIEDS (&, SHTFRIE (assessment philosophy)
OEFENSHBIDOT. FRBOMRBIRE, FHRERVZOMOBELEL OLLBROBRESS TEEE
NIEHEi(E, +HRTFRBLAIL TEMBLRAFNERSBO. UM, RifbEB#E L GERER
Z I 2 AN TEMmEN 25HMIE, SDIREFRIETE(CEINETHD. BILORAIEEF
DRRISEAIIENEE THIIH. NSO AEROHEO X BN, BEFHMERCEFFHEET
Hd.

7. E—IF4T - ARV EZ 2O X ELLFIA

MR OERET L IR%E
7.21. WHMERFRESWEEL T, €-I747— A3, MEROREE BT BOIfEAINS
T#HB. OECD/NEADAT/N\U7S2FLTOTIIN (BEER [43] 2288) (@ TFEE
RUBBILICH Bt~ T7 4~ ZOVKOD DEAPIERL TS,

%ZBEEH43 : BENNETT, D.G., HOOPER, A.J., VOINIS, S., UMEKI, H., The Role
of the Engineered Barrier System in Safety Cases for Geological Radioactive
Waste Repositories: An NEA Initiative in Co-operation with the EC (Proc. Int.
Conf. Las Vegas, NV 2006), OECD, Paris (2006).

15

RRENG IAEANERR188 No.SSG-31MMNERFNADWROT=IV IRV Y-AR15 2]

(2014)

4. E29Y>970935 hoskst

4.5. E2HUITOISAIE. E2H I OERUER = EE I 2Bt IOt 2% AW TERETINETHD. EZHUSJ OHE EFH IR INT, BRCEESSL (2502 7#

2B EZYIEBHORDOEF. BEU'(C%(M&UM’F#E(C&‘)IU)UZ'J%%&‘*H?’%T:GM)E?H)

HIBEMA) VDI OEREREI DI, 1HEE

ERRHENICE SIS (M BEBNRMTERLIMREARTL. EEIBTLCH

BE5IEHRCT . HHV\IFERY) OUNZ A BIHEC T A SR DH I ER BIROR & (CRIET S MIBURIEHIIAE

Thd. Fle. T2 OERE, T @')/7b‘biLzé_J““\?E(DE)Z)m%(lﬂ@%bt%l%bm)‘h(f@‘Sm,\n
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sFl @ : IEiEmDRFERE [RFH1BE (OECD/NEA)

BRERENERESRS (RWMC) -t-2715-2R&I0—-2" (IGSC)

OECD/NEAXE(CBII 2017 - BIRHER

FEEERO The Role of the Engineered Barrier System in Safety Cases for Geological
Radioactive Waste Repositories: An NEA Initiative in Co-operation with the EC
(2006)

FREER@ Optimisation of Geological Disposal of Radioactive Waste (2010, NEA #6836)
National and International Guidance and Questions for Further Discussion

17

— OECD/NEAXE(CAY 324 - HIRER

(1) REEDOEZHRECETIEEIYEIR
OZE(C Iiva#RpIE)] OB SaiE b zfEsNR

OfBU. thERHRES (ICRPPPIAEA) OE ZFSPEDELHDIBIT-BIANEARTHD, FRIVEIARERGR
RF5NR,

OEBERQ2010FL KHER) (L. &B(bDFFERD 1 2EL T, MEHRFEUIMDOIRREL TRBIETERIN
BT PELSOERDTIr 79— 1ZHFIZRL TV,

(2) REEICARZIHMIMIER (REGHTGE3ER RS HHOSARTEICHMETES)

[REE RN S DR A ztFEX CRRERBEUSHEEEDOR (917 - #71R - fiEEFZ0LK)
20065FENBER (BEQ) £h O EIRTTEEME (feasibility) . #BERMDEIRM (feasibility of construction)

@ feasibility O E:F (demonstrability)

@ cost OIREDZEEIE (flexibility of operation)

@ performance assessments O A>T F XM (maintenance)

@ safety assessments ® EIURETHEME (retrievability)

@ costs of repository excavation remain reasonable | @ FBIE (predictability)
O 42T (performance assessments)

20105 0EN (B2EQ) £D O Z&5 i (safety assessments)
@ predictability @ BEMEHIER (costs of repository excavation remain reasonable)
@ demonstrability O KRR DFIFACIEEME (availability of transport routes)
@ feasibility of construction Ot =HIZEM (public acceptance)
@ flexibility of operation O ZMA (cost)

@ maintenance

@ Retrievability

@ availability of transport routes
@ public acceptance

@ Cost
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REER® The Role of the Engineered Barrier System in Safety Cases for Geological
Radioactive Waste Repositories:
An NEA Initiative in Co-operation with the EC (2006)

The Role of the Engineered Barrier System in Safety Cases for Geological Radioactive Waste Repositories: An NEA
Initiative in Co-operation with the EC (2006)

V. EBS PROCESS ISSUES

V.B. Processes Issues and Repository Design

A number of requirements, constraints and processes will influence the design of a repository and the EBS. In repositories for spent fuel and high-level wastes, heat
from the waste will be the primary factor determining the temperatures that will develop. Repository temperature is an important constraint on repository design. In
order to build confidence in the suitability of a repository design, it is necessary to conduct an iterative series of assessments of repository performance and disposal
System safety. These assessments need to take account of repository evolution and this can be achieved by considering a range of scenarios. It is also essential that
Such assessments are based on a sufficient level of process understanding and associated data.

Studies aimed at refining and optimising the design of a repository need to consider a wide range of different types of information, including, results from feasibility,
cost, performance and safety assessments for alternative repository and EBS designs. Repository design might be optimised in respect of heat production by
adjusting waste canister spacing so that the waste inventory can be disposed of within acceptable temperature and safety limits, and the costs of repository
excavation remain reasonable.

VII. RECENT TRENDS IN EBS STUDIES
Optimisation should be approached on several levels, and programmes aimed at optimising the design of the disposal system and the EBS need to include SA, PA
and process level modelling studies. SA and total system PA are best suited to informing choices over large-scale issues, such as the choice of repository layout and
the waste inventory. Subsystem PA models and process level models may be useful when considering smaller scale issues, such as the choice between alternative
engineered barrier materials.

(#1r] ESRRBENISRENDHBILICHDFHEER

® feasibility : ZEIRAJEENE

® cost : EF

® performance assessments @ [*BEETA

® safetyassessments : T2

® costs of repository excavation remain reasonable : EE 2 EH|

=]
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[REREP Optimisation of Geological Disposal of Radioactive Waste (2010, NEA #6836)
National and International Guidance and Questions for Further Discussion

XALR-ITR B ECFRDEBEEOR £RH LOBAMERLEDEIBEZIN D EAN(CICRPIAEAD
BEEZSIRU DD, ENSZEHEN (CEIBLIZEDERO TS,
B LOFHMIIER OB R TERAEREGERZISNAVN H—. HEEROEB DI T OLIBREH N DD,

4. CONCLUSION
(BiBg)
® One way to reach system optimisation for geological disposal facilities might be to consider that the
normal process of stepwise development of a repository from a conceptual basis to its implementation -
whereby designs are subject to analysis, are discussed within the implementing organization and
between the latter and its reviewers, be typically taken into account during a stepwise decision-making
process. For instance, factors dealing with the quality of the design and its conception, such as
predictability, demonstrability, feasibility of construction, flexibility of operation, maintenance and
retrievability. Factors of more societal nature will include availability of transport routes, public
acceptance and cost.

(53] ESRBEXHSRESNDRBILICHSFHEER
® predictability : i84%

® demonstrability : SE5E1%E

® feasibility of construction : HEZEDFEIRE

® flexibility of operation : ¥EZEDZENE

® maintenance : A>T F > X

® retrievability : [EIUXATEENE

® availability of transport routes : BXAREEOF FHRIEEE
® public acceptance : T RHIZEE

® cost : EF
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1) TURVA-2012 Safety Case for the Disposal of Spent Nuclear Fuel at Olkiluoto -
Synthesis 2012 (POSIVA 2012-12)

2) Safety Case for the Disposal of Spent Nuclear Fuel at Olkiluoto - Description of the
Disposal System 2012 (POSIVA 2012-05)

3) Production Line 2012; Canister (2012-16), Buffer (2012-17), Backfill (2012-18),
Closure (2012-19)
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3) VB3 E S, BBICIOTREINSRAMBEBZSMATRRIKERIIRIE
(BABEEDORE)
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STUKYVL D.5 3 BRFHRERUBEHRR S
STUKARHIFEE 3.1 hEER iR
YVLD.5 ®FH | 302. B5736/200805 35, SIUMETHREDE 25 DEE R AICEHIL , A MERRE, MR 0@ BOREGERL T SH#REzE
RIS FF385%EH (population) DEAOFIFRFHREN0.01 mSVOIDRIEL T ERBLIETURFNERSR,
(2013)

RRANQ [RBEICRIBPREONIE (POSI\la) / (53] RZh 5aREN 3 RisE{bo FHEIE B d5 & Ve Z5E

Safety Case for the Disposal of Spent Nuclear o JEHIEE (EDzDB/ME) = RGNS

Fuel at Olkiluoto - Description of the Disposal . Eﬁﬁiﬁwg BMEE - S EHEAOESKE
- ® Fr_R%5:
System 2012 (POSIVA 2012-05) B RETOR (A, FOIRER, S5

4 (C BhE

- = CNEREET BRIV BHADES ., |
AE (REERNSOHRM) - REE (RRNEHORAL, Fv _XYEROR/IME)

o {EEM : BETOTER

4.3.2 Disturbances caused by excavation and operation o R (EMESEUO - MoRER) MBI = [SHSROME
Mechanical impacts and EDZ
-+ Mustonen et al. (2010, p. 165) list several recommendations regardi asting to improve the quality of excavation,

including the use of digital detonators, since the key to minimising t! is to optimise the excavation work, -

5. INITIAL STATE OF THE SPENT NUCELAR FUEL - 5.1 Spent nuclear fuel types - 5.1.1 Overview
--- the power distribution inside the assembly is kept even and the heat transfer is optimized. ---

6. INITIAL STATE OF THE CANISTER - 6.1 Reference design and alternatives - 6.2 Geometries and masses
The size and shape of the canisters have been derived based on the space needed for the actual spent nuclear fuel assemblies and
on requirements for mechanical strength, radiation shielding and cooling capability. Economic optimisation has also been carried out,
which maximises the number of positions for assemblies in the canisterand minimises the size (or weight) of the canister,
constrained by the performance requirements. The current reference canister design is the result of several stages of optimisation.

7. INITIAL STATE OF THE BUFFER - 7.3 Material properties - 7.3.2 Buffer properties and saturation
The manufacturing process will be optimised by testing of methods and products (block properties such as strength, stiffness, dry
density, etc.). -+

8. INITIAL STATE OF THE DEPOSITION TUNNEL BACKFILL AND PLUG - 8.4 Material properties - 8.4.1 Deposition tunnel
backfill
Variationsin average dry density and EMDD

The average dry density is calculated from the total mass of backfill materials and the total volume of the tunnel. Assuming the
initial range of component dry densities presented in Table 8-1 and excavation tolerances of 0—400 mm on the floor and 0—300
mm of the tunnel walls/roof, the dry density for the OL1—-3 cases can vary between 1608 and 1924 kg/m3 the average being 1758
kg/m3 (see Figures 8-6 below and Appendix 5-1 in Backfill Production Line). The corresponding values for the LO1-2 tunnels are
1603-1928 kg/m3 with an average of 1757 kg/m3 (see Figures 8-7
below and Appendix 5-2 in Backfill Production Line). The large range is mostly due to large variationsin the tunnel geometry. The
effect of variance in the initial backfill dry densities is only £60 kg/m3. Therefore, if a smaller range is desired, the best option
would be to optimise tunnel excavation techniques. -+
--- If a smaller EMDD (effective montmorillonite dry density) range is desired, the tunnel excavation techniques need to be
optimized to gain smaller tolerances. 10
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FRENC IBECICRITBREEONE (Posiva)
®POSIVA 2012-16, Canister Production Line 2012 Design, Production and Initial State of the Canister
®POSIVA 2012-17, Buffer Production Line 2012 Design, Production and Initial State of the Buffer
@ POSIVA 2012-18, Backfill Production Line 2012 Design, Production and Initial State of the Deposition Tunnel Backfill and
Plug

WS (REERNSOHEE)

POSIVA 2012-16, Canister Production Line 2012 Design, Production and Initial State of the Canister

3 CANISTER REFERENCE DESIGN - 3.1 Insert — 3.1.3 Insert dimensions
.-+ Economic optimisation has led to maximising the number of the positions for assemblies in the canisterand to minimizing the
size (or weight) of the canister. -

5 MANUFACTURING OF CANISTERS — 5.1 Overview — 5.1.2 Strategy for inspections
-+ AIlNDT (nondestructive testing) inspectionsin every manufacturing phase are based on the optimised detectability and sufficient
sizing capability of the testing methods. The detectability of defectsis ensured by POD curves (Probability of detection curves) for
defect types which are specific for manufacturing or welding.. -

POSIVA 2012-17, Buffer Production Line 2012 Design, Production and Initial State of the Buffer

5 PRODUCTION OF THE BUFFER - 5.3 Manufacturing of blocks and pellets — 5.3.3 Machining of blocks
-+ To minimise the machining work of blocks, it is crucial that the dimensions of the isostatically compressed green blocks are as
close as possible, but slightly larger, than the final required dimensions. This can be achieved by optimising the mould filling and
compression process. -

POSIVA 2012-18, Backfill Production Line 2012 Design, Production and Initial State of the Deposition Tunnel Backfill and
Plug
4 PRODUCTION OF THE BACKFILL — 4.2 Principles of quality assurance over the whole production chain — 4.2.3 Quality
assurance of the production line
--- Risk analysis can be used to optimize the logistical and technical control points and the needed quality control measurementsin
the different steps of the productionline. -
4 PRODUCTION OF THE BACKFILL — 4.7 Manufacturing of pellets — 4.7.3 Manufacturing method
-+ The pelletising rate and pellet properties can be optimised for the material by changing the compressive load, humidity and grain
size of the raw material. -+
4 PRODUCTION OF THE BACKFILL - 4.7 Manufacturing of pellets — 4.7.5 Experiences from pellet production
.-+ Experiences from this project will be used in optimising the properties of the pellet fill including water content and grain size
distribution. -+
(%POSIVA 2012-18(c(d. ZOMRICELEE DI ETYE (U TREROIMHD = AER TEEIE)
[51r]
o EFE(COFHMHER | BFlE. REIRE
o BREROERMEEEMOERNSORECLOMFR (NMEERE. SKL. KEDHRE)
STNBH. BAEERORDORIER (MAGETE-(HERE) L84S -3 TR RO 11

R B

12

EEk-23




@ : AUI—F>

EPEaR
UI7L O A5%ET (BARERET -E4R)
Df-BIBRR : 201-7> (1/2)
DT -BBIEER  201-7> (2/2)
[REERO ERFIEB(CH I BB LNRDEK
[REERQ MBI LICRIFEBOME (SKB) (SKB TR-11-01)

13

VIPLAET (BAREEET i)

KBS-3 5L

FRE

BUNI BN (6
BHTUP =

= ==

BHEE) BRIRIVF-ITTESMECB I BEL AL RETE B
FEEMOILIITONVT (20204FhR) | AL BORE 14

EE-24



— i - BIEER : 291-7> (1/2)

(1) EMRBIXEBCHHIRBICICRIER
* ERBIR : SSMFS 2008:37 ERAFERMRUVRFHRENOREEIRCH IS ARBORRERZORE
(CBI 9 BT IRE £HBIDMRAI/—fixEE (2008)
OB EAHOICIREE S
OB ECHREHRYE (RAZE) OBlx. FIRRELRERIM (BAT) IR CRUSNS.
OMFIERE (FRE/RIEE) WTHNE BATOSEEACS\W TSR ZEORBE L DL HMTHN D,

(2) TRBIEIICHREBRE (SKB) DM
* EREHR : SR-Site (2011) SR-Site7DJ1/ MEHEIRSE (SKB TR-11-01)
O LREMENDOTREIIIVC &RBIE (BLUBAT) (4R35 (§2.7. §14.3, §15.3.5)
O75i5sm (§14.340)
o LEEEHADTE BANEDSRET (BASET ) BIURRGE (ET1 - -BIE5E) 2LIPLIAHFELTEDLIR
T LIPLZZANBOZEE = ZHER TR IR EE K (39 R ORI | OBR=0S ELEET.
=SR-Site TOFREL - BATOFHI(F, [FEULLTA NS, 7/ TR F =25, EEH . RMESHRUZAVE.
B\EEEHSROKBS-30FEINFE.
© UZJE[FAHERMEDRRNIRRN (CRIRAIEELRHENBRVEDE, LI AFTENBUCEREEEN THD, BATZ N
LTWBEFERTES.
0 UIPLZABEOYAZ2ERUHENKNEWIR 2O BRDBIBEICIRD, REAE (GGt (iR, L -HESE) 2R
RATES.

RUM. S~ FHLIBORERE) ([COVWTE. BRHARNDZZEOER R NNSEHi
=SRE(EOEDFHMIRERIIHREE GHIEROKRIER GIEFH#HEROZEME])

XBE  FEHIBVW T RIRIZZEHEED 1 DEL TRAADIEMRF &N (TR-11-01, §8.1.2) .
15

— i - BIEER : 291-7> (2/2)

RREPNSHAIRBLICRIFMEAS
OB#HRIBEREMETES -,
= SEIRRIENBNE. RETATS 3 BIF(KBS-3H)DERABEN STHEIEE £ RO
(£%)] SKBEIMEMNSHASRBLICHRIRIER RETEATFAOLEER)
ORI RIANZ 2HECBIT S, BATELURBILCIRBMABMADETERIT(C. ZRMEE (PLAS, EIEHEN)

NOFZEDBNS, Fr_AIDEREMHIBEHET D 3 DOFEERICOVT, LI7LYRAT5E (IFEDET - KE3%E) o+
%A (TR-11-018§14.3) &

TEWEENDFIER
%

HEBRATICRORGTERR
(x&E0UIPLX25 B EROERNSENSRIMEHCRE)

Fr_RIBEBGED | BEMOPIRRIRRLL SIS (BEREOER) (CBEdIRTF- &5
AIREME © EEM DS ERIEDD]EE]

O EEMOEE

OIEDRUMDEE

o ERENZEEDI(T

OHITFKILFE (M FRAASARERL)
o FEERIENNCOBN B HBEISRAF
BEFEOTEEE (EEMNSRINLISS) (CREEREIHETER
OIS TIORE
® EEFLOFIFRIERAE

Fr Z2YBWIRIED [ 25iEa

B kS © EBILIRIINDEEINRA > Y — NOEES LU RFEFEE

O IIRNRBBRONFAFIE

O IEEMOEESLUHH

VZOCESURWMBD @ T EIBIBIC L DHIE

RETEIEER © EETLEIEDR UM DT ESLUMBIFIE

© B DT EBLURRIFIE

OISR E

O ZDfh ; (LFMBREN (ENRE. BMLETHLUTILY) | AEFNLBEREORIRUBITRA (UDIHAD, 53 i5H
5) (BR (EESLICEKEME) MT/KE S8EH. DEFEE. B, MROBE., BENBAREA

O ZOMDLAT7INEITS LTORE (EBILOERBAIE. MRINEBILOMERE)

EEk-25



FRRENO BERBIXELCHHIIFRBEICRITR
SSMFS 2008:37 ERBEMMIRUVIRFHEZMORREIECET S AR ORRERIEORE(CREI 5
HTiRZZ B DARA/—A%ENS (2008)

HERND (RESEHRERNSOIRE)

A%
RIB{LEFI AR R R 2 DXl

FRAITE, GRERE : ERFRRRVRTFHEENORKERCSVTR. JRBILZTRORIFNERST ZORCE. FIATEIREDR
fti (BAT) ZZEULRINERSROEZERL TS, CORBILEFIARIRERREOKIE. ADIBOREENOWEZBNELTHRAINET
HBdo

SIS OEECOTHDIBE(L., STESNUZIICEDIWTGEHRINETHS.

BAZALS (CARDZF R RER REBORAOBEAL L, UNBRUENICREY 23 ATLBREROIIM, 585t B5%. RERUEHEN, 512
BOCEIBERPRDOEEECHNT. ATN\U7EttfE)/ (U7 OmA MO ERSLEL. FIFRL. BESERLSICKRITINETHBIEEZBRLTWS, £R2
RIBEOBONT>ZZEBERICE, DIZOMEENICH T 3ENTNOZEICE T 3B RFHIIZREINETHD,

STEENZURIICEVWRRESREN 5T — X, IR (S NS RVBIRNMEBUIZONI ORI, 53152 2T LAORFEVEEOFR
FETRIMESN DAL T2, FIATTREREREORMELNERINETHD.

BB b EF AT RERREORMOBERAOR TFENMEUIEE. FIARERREQKIMOT (CEEIRMIZ5XNETHD,

5IBCREL TRIEL TITDNBUR VBRI R R TR R RS F 28 TEREIN SRR, ISUREE R UFI AR REORIOEA
CBWTERINETHD.

17

RRENQ IBELICRIBREONIE (SKB)
SR-Site (2011) SR-Site/O> 1/ Mi¥EHRESE (SKB TR-11-01)

AT (RESEMRERNSOERE)

2. &R — 2.7 BATERIEIEICOWT
(RWMCE ; FHIiFSZ0E 0B m TERBIBERNMEVOTEIE)

14. HRABFBIFEEDIIERZMI — 14.3 RBLRUVFIATHERRERMOFIAOIISECHERAFHT
14.3.1 FUSHIC

(RTB%) SR-SiteF DA TBATICRIT 2RIEHRHIEZ T I CEETERVN, COBDHIBTOIZHDIRMEIRHE T BLETELS, T3>
1.200NFUSICITHRATZLSIC, SR-SiteldDIEDATEPD OEASLEHCEDWEDTHD ., COR((F, BEAREETOMLAR (specification) #%
HI2HDERSEZEE UL LT, HNFEDRETZFIRT IIeHDLI7L > AT EN G END COEAREETEZE S 2L TURIDEROUZY
([CBIEN (LR R RF I AMEREOERRARIR TERNEIMNCONT, Jr— R\ TEZETEEMEN DS SRETOEONDRIEDISE, ZEHEEEDIER
[CBWVT. COBOYRIEI IR RN ER EH (IR AT LERHSNRVEDIC DVNTIE . MBI B RBLEN THD. BATERIZL
TWBLERTES, 2IEUSR-Siteld. & 21552 TOMHIAER A THTT 20D TRV, SKBHHESHE, BRRUEZ LDEMI LT BT,
RETO DN OAIEICRI T 2IMIBAR G T 2 F E THIN. IOUFFROMEZIRAT20(E. TNHSR-Site TEASNCENZURZEBUNEN &L
DIEVWRIEDBNDIZEICIRAND. (1E8)

(RWMCE ; BUF, ¥R ESEENW)
14.3.2 EBEBHERT> SV
(FBEMOESREEBEOAEEME. BEMOZE. IBHRUMOEE. EHEINZEBEMOI1 T, tTFK{EZE TR/ AVRERE) | REE
OB BHMESM. BRRBOTHEYE (BEMNNESRINES) (HEERETRETER. AR IIONE. EBILOFAEIER
#)
14.3.3 BHRIERT>SvIL
(5. EBTLBRANOERNRA > — MOBESLURFRFAE . AR BROIZIF L. BEMOZESIUME)
14.3.4 YAIILESURVERETRIEER
(IIETERIBIC L2, EBTIEIEORUMOTESLUM B, BSEMOTESLUMRFE. WIEEE. 20 ;| (EFNEEM
(EDRE. BEETHSLUFUEY) | KIBEFHLRBHRIEORIRUBITIEI (UW3BAD, L3iHHN5) | B BEESLEKE
R0 MTKE. 288150, MEPRE. FiE. thROFRE. BRNRABEA. 2OMMOLA1T7IMITS L TORE (EEFLOERERAL
&, B?%EE}LOMQE@E) )

18

EEH-26




BEUAER
UJPL U RERET (BARET 1)
ST - BIBER 1 KE (1/2)
oI - BIBER 1 KE (2/2)

[REERO ERHFIXEBCHIBIEELICRDER (NRCAEI 10 CFR Part 20, 61,63)

19
~
YIPL2AEET (BRI TiR)
ISR s
a P D
. RETRRIN  FERMRAILL p— (7
BERYIY ] “ | i
5 e
o
(B8WR) (PWR) 1 1
. q 0
| ?I('/T FAIR DOE fAme ﬁ!ﬁ s
e A A I I T s
! i VTV e
— 7 —
L ST .
R o — IO
EBIL—b
(v y—CaE)
KUy TY—JbR
SRR (v —
TAD EEYI\wo—Y
ERE R vy — OB
(DOE™ T 744 R&ED3IR) EHE) ERIRINF-TIHENAECHIRELAIREE
FEEMOISTONT (20204E4R) | 20

Erk-27



— 24 - ERER KA (1/2)

(1) BRI ECBIIIRBLICHRIER
* BRIV
1) NRCAREI 10 CFR Part 200 iEHHRICH T 2BhE DR |
2) NRCHREI 10 CFR Part 61[ St BE R OREIBU O ORI Bl
3) NRCARA! 10 CFR Part 631 #/WIH 1yhT0> 5 HUBALS)E TORL AL ST RIONS) |
OTRBLJEVSTRIATORERBL [ALARA DB S SRS  ORE(L (CBSEY DI EN DD,

OST#RpIEORBE(L THHN, TOFHMERERLL T, [FEFEL [ (SEE) | S RUHSEEFIR
SEEINETIBNTVS.

(2) ITRBEILIICRIFERE (DOE) O
* BREH
1) TSPA-LA Yucca Mountain Repository License ApplicationSAFETY ANALYSIS REPORT (DOE/RW-
0573)

OLEXENE1.1084£U81.12(CHNT. NRCRAIFADMIE (ALARAICEIZEMFADES) OREZ U
T OB TEEHL TV RBIEOHMIEROBRRNSE5N S 1EIRIERER .

§1.10 | 1.10.1 #REZALARAICHERF S 2EIRET

SHETCHITBALARADIRAY

i E R UM T OBAVERET

BECBIIBALARADIREY

KRB LUBEILEEORHOREADER

AABRBEOTHOFE

SRR OB LU LS B OO E

§1.12

MNR (oo
WNH|[P~AWN

HEER| PR
HEE B

OfBU. E&EEt72a>(3d T&#(E (optimisation) | OF—D—RTOE&HLERDIFSNAL (KERTOIR
HEROIRHIZR) .

21
— - EIRER  RE (2/2)
RRENHNSHEASIRELICRIFTMHER
FEBERNS DR ERZERFEX CRRAZREULHMEEEDOR (977 - ##R - iEEZ %K)
10 CFR Part 20& D [ Je5-3kd
o FHEME O AN RUHRREF IR EIE
O RN RUHRBREF IR EIE
22

EEk-28



FRRENO BEREIXECHHIIFRBLICRITR

O NRCARA!I 10 CFR Part 200 ISR T 220 E4E |
O NRC#RAI 10 CFR Part 61[ iS4 REZEYI OFEMAL DOz DFFER I 4 ]
O NRCHRAI 10 CFR Part 631 =/\FIN1yhvo> T MBI 15 TORLAAETEBREEYI DL |

MBI EZ HMERNS (RESEFRERNSORM)

10 CFR Part 20 | §20.1003 E&

[FREHRICTTS [ALARA ([&IEHCERRIRERRNIES (as low as is reasonably achievable) 1) (&, HAiDIRIK. $LAMTOIRIR(C
E0E=% BRI EORE L, AROBREZENOER EGEUHNROBFE. Ot RUHSREFHIRFNEEEZERU.

RUNHOFIZCRBRFARURAYEOFRICEHEL T, SBRleNEBNEFNBENICEIRICE—EII dAPartDiR
EREZFINNCTEIBREHRIRICEHERF T BIeIC b ISR REITIL BRI 3.

10 CFR Part 61
i CrgEdzE=2710)
AL S D8
SFERA L]

§61.41 MEIHERMHENSO—REROE

RO, HiFRK. R IR, iEYIHZVEEWIEL o —ARRIBEZ RSN ZMET I EORE L. NROERR
BLUTEBT25mrem, BIRHRT75mrem. KUMBOZZE T25mrem%E8X TIERSRV, B POMETEED—ARERIEA
O (&, BIRH(SIERM ATEERPENEUR D LICHDRBAZILDRFNERS R,

§61.43 REPOEADIGE

PEHIAL D HEERICHS T DIREEE. ANEDPart 20 (10 CFR Part 20) ([CHRESNTVSIREHRBAERE(CAE>TITDRIEINE
BB 12U PRI HEER DS OFEEYD R ADRETRE I RIL TEAN— D86 1.4 1 (LI THRHEENBD TR &4 D
BIERE NG, SRRSO SR SER DR IRVEUR DLICRESNBINERS R,

10 CFR Part 63
EIIC) I W)
STUMENS S
ToRLANILRRET

RO |

FASHATIEREEIR
§63.111 KARMICESFITOMBELNIBIZEIVFICET 31EEEBRER
(a) HEHRRIECRURETIEME ORI S 355
(1) HEDISIRE T T (EAE D/~ R20DFZHIES LR INERSR,
(2) BEOEEMEP., FHTIU-10BRS TV ACBENT, Y1 MEREREBA LAIBC VS ARDOVTNH DIREDHERL
ENRISEMTEDE (CNLIFRTHRE ILWOEELZMEMAIS) N\ §63.204TIEESNLHAMAIESELZ LEI3CLETE
20

FgHEREEIR

§63.113 KARHEDIEADIZOELERIR

(a) HBMDIBCE. ZE/NUPHEFNRINERSRV, COZE/NTE RBNUTEATINIT - S ZF AOE S THEERENS.
(b) ATNUY -2 27 LD5%ETF RANUTERTEKAZ T, SIRBCRADREIF R HE N DIRETHRFFIRRED, A/~
OB TN~ LD§63. 31 LICBVWTIBESNPREAICINEDLIICT ZEDOTRIFNUIBSRN, FIANSITIONEFE, ATT
NN—h0§36.114, EBICIEA/— DY TN-FLNDE63.303. §63.305. §63.312/%U§63.342(CHVTIEESNIEEMHC

BT SMEAHIEEL CZEENATNEE5E, 5
R B
24

EEE-29




@ : IR

BN
UIrL > AssGET (BAGGET (1R
D BEER : J52R (1/3)
- BIEFER : J52X (2/3)
D - BBIEEER 1 52X (3/3)

[REERIQ ERFIECH T IIRFLICRDIER

[REENOQ-1 RE{CIR2BEEDOXIE (ANDRA, Dossier2009)
[REERNQ-2 TRE(LIRZIBEEOIE (ANDRA, 2016%ZE£AT>3Y)
SZER . [RELICHR2EEE (ANDRA) hBOET7USJIER

25

VIPLAET (BAREEET i)

0.57~0.64m

N5FOERE - 70cm

| WHHOLE : 100m (st | ———

Sl |
£ | HS 2B

1.3~1.6m

HS REHLBRORERN o —Y

(8 : Dossier 2006 TAG Figure4.2.1)

Z\=g/
BV r—IDREA A —T

BUNURHEERNONS TV

REGBHUANIVBHERRENDNS T 7

HHE) BERIRIF T HEMECHSI BB AIRETE
FREMOISITONT (20204EHR)

TS VALBI RN BOBRSE
ity EAEER 1 (CISERROMESOERAIN, 1t HHEER 2 [CIXERYERAD
SWEREET BT EMRFHENTNS. 26

HHF-30




— i - BIRER : 25322 (1/3)
(1) ERBZEBLCHTIIRBLICHRITR
* RN
1) BEDAR (EROBSSERETE0)
2) ASNZ2 156 [RIEICH SIITHRER ORI (BT 322188 )

OIFEE1EVWSRIRTORERR TALARA DB s SHRETHRES D@L (CREE I SR EN' DD

OALARA (mat#rPhEDRE L) (CRIFHMEIEELLT, EAMEL [ (SIRE)]. [HTEES INETBN
TWa,

(2) TRB(LIICRIFERE (ANDRA) DX

* ERBIR
1) Dossier 2009, Options de sdreté du stockage en formation géologique profonde (E{%
BRERMRER)

2) 2016 WMBDZRAT> 324 EERIR (Safety Options Report -Post-Closure Part)
3) &% : 2016FEENEPUL T RAERERIBER

ORBINERI DETHRBHEDER R DH125F, Dossier2005 LA QRS AL MNER (CHITIMERICHD
BERD BREN TRSHINARNCEEHEN TS,

= AR EOBREZSORBIEICHRIFIR (RR-DDEIER)
ORBIELOBMD 1 DEL T, I NESHAKFHAFERBOREC DD,

27
__ =~
PR -EBRBEBR : 750X (2/3)
RRENNSHEAIRE(LICHEITMER
FREERIN S DR AEiZRFEZ CRRZRE USHIEEDR (D17 - 7R - fiaSZ k)
EREIELD o B A\DBEE M
OIRHME. oHNER o HIEMNESR
OERDBESZM
ANDRAFZATER (20095F) KD oiR%¥ (BifH) DOBFHH
OB RER (BRMER) . OIFEDOLTE. | ORERCIRVVDITNEE (FENRK)
OPRIATRL. @OSRAFT VIR (WIf) . 012 | @FEHMPOBEMOLEN - HIEEBEERLBT)
#Ab, OHFRIAMIERE T RO (CHEFEDT | oWk
EEFRTDIE. oFFt, oFEBEDWIEL | o PRIETE
#HIIR T DIz EHRIE S B R X ERE. © IMEHREIRXIG & TS TRV D B
O R[FIRIE. @ XIZADIRERZHH] 05 A D FXigDER/IME
® XEELE
ANDRAIEHITE R (20165F) £ D ® XIFHDIFELRZHNE (HIFEE)
oM, OIiDERIT. OFFIE BER. ol | O/FEEMOXNME
TIEEYIBEREROBRE. OREPHTDE | o RBIRFE
EOREN - HIEMEERUES) . 0% - 18 | eBlFKtiFAasE
¥ . FUsRHE o [EUXATHEME
o & - IBFM
ANDRAE U > DHRABLD
OIRER TRV T LER, 0=MFIRIF. oML
<HRE(CEDEEZEEOXS (2IIB5ADEIE
XIZDFHTE) « @ 1> )\ MRIIB A DEEE X
28

EEk-31




— i - ERER : 2522 (3/3)

(&£%&] ANDRARMTERINSRASERBIL(CRDEETER FHMIRR (I EUERIE)

MR RE(LICRIREAER (RVIRTRFAOHEER)
(x&EUIPLLAHECEROBERNISENSRIMEHIRR)
FAfHATDZ 2% O ENVEEET
® RN SOYIRHEERE

O FRIRIR (DZ2)

® BRIRTRIRET O

EROBHME o (F3J%m) - iB0tee- RESH-BE

O NIAEDRA(L UNTLEHROER/IME. TETVEEDE/IME. EHEORRIREADESEE)
RRARPOBENOLZER-F | ORI (RERHIENE/ VL. BTHFEIOS/IML)

HE(EELSS)

(&£%] ANDRARINTERINSFRASREL(CRIETESR (M TBMAERICHEUEE)

TR FIBRRE R BLICERPRETER (RVERSTRFAOHEER)
(X EEOVIPL A5 A EROERN S ENSOIAIHIER)
REN)vr—-> O HRLEIR (REANCSIEMEVASE AR DEIR)
O FEEMN\vr—>nEe (B2O&ERICHIITZERESEIR)
- SETFRFCHHEL L
- WPTVES
CRE. BMnEE
- BEEN
- IR AR
TS E 0 L T+ REEOLEOTEFR

o ith FUEET BIFISSURUAOHT 1 BIFT DR
o ith FLEE I ST BN E

29

RRENO ERWXECETIMRBLICRIBR
O IEHTEH (BROBDELRE TE0)
© ASNZ245H [RIEICH I BRETIERRMORIUL R I DR LIRS |

MBI ES MEAES (RESEIHRENDS0HAT)

RISEHE (RO | BIE : RFHVEFRER - 5460 : RFHEXRERORE

BDEHRE TS $$R593-18% 201943A148J7/L82019-1905DHE2RICLBHRIA

) (FIB%) . - EERR (58R. 593-16K(ICEDIELMEBOEEM) (&, LHBETEN. KAHIF ROBIR, 81T, RULZMBEORT
OESSMEEBEEXOZ T, EMNGFARRERSRMHCHBVTEIRIICEIRERIRVEVNIR VDL ANIVEEM S 2 TENTEBTEEFEAT D, (128K)

88R593-19% 2019438148771 82019-1905DHE25(CLBHRIA
(BTEE) URIIFRD AL MRATTEREE (S, BZBHETEN. LB OM R, 1817, RUREMRSSEOIRIRZIEEZLOXT, HENICRITAN
SNBEMHCBVTAIBNREREBIRVIEVR I DL ANV EER S B IEN TE BRI B,
ASNZ2iES R | 4. BRBER

HECHITBREAE | 4.1 BiR
FREVORALASIC | (BIEE)

SEEYce = =ra A5 HEER DEATHIR (IS ADIBRERIBDRE (. —E QRSN LIF G HERRTTE THET I 5 CENMHRBVESR P HIEN SRS
BEDOTHO TSI,

URho T MAZITORERUICHETERRY CEEFNIMETEME YL F B HECHU TARVREZRE T D, BHBRORLEES
BIE(CHER TE RSO EIRIBZ IRV HEss 2 55519 3.

ZORDVT, A (CRAL TIRAINZBER(E. BENBZRIEANH,. Sy, WAk 2 BIRBRUH SN ERZZEL T SEN(CERDY
AIRERERIEL NUCHEHRR E 2R D L2 TREE LRIINIER SR,

% EEEME @ In this respect, the design retained for the repository will have to allow the radiological impact to be

kept as low as reasonably pessible on the basis of the acquired scientific knowledge - - -.

BESNZ YA ORI, DTEROL 17O ATHEISEY (\wr—2, ATHEY) 0t RUCN50OEEE cCOmEN, LD0ReE
OEBRERD ., UIhD T INSOERNBEABRCEEL VL2 BRI IMNENDD CO—IREL T, BEHRE B R ML EN R B0 i
75T BENRRGERSNTVSEETERT S, BEHRRZECOVTIE., MEHRIHEREEL U T IORT ALFBHCOVTE, IS RETT]
DB R EOHFBIECONT AR, SV, IOUEEMFELRVESCE, FIFATTARRENSCE DV TEHMEE R IFNERS RV,

4.2 IMAHRPERE - 4.2.2 TEIRE
(Gil))
ELASERNHRE DT EUEE ESHSNABEDLLEZ PR UT7L VRIRREICOVWTHZEEMRARICOVTE . D OIRETHREZE OFFE OIS
BERUHSNERZERBL CAEBIICRRN IR RIRE ROV AUE ARIEE IR B 1AL TR DEETE MM T VS OfRAT
RERLTIBENZEDOTHS.

30

Ekk-32




RRENQ-1 IBBECICRIVBEEONIE (ANDRA)

Dossier 2009, Options de slreté du stockage en formation géologique profonde

XUUF . BGRERERMRER (OS50 BRBENOEITER) Mook
AE (RESEEDIRERNSOHEAE)

1(. f@?jﬂ—¥tlﬁ‘lﬁ¥ﬁ - 1.4 B2(CHI3—RER
AY

ALARA : \HIRUBIENZ (2 &, RBENLRESR (REXTER/ERRE) ZZBICAN. FLZORRTORIZE R CORHZIR
SHULT. SEHSER P EERRMEVLALCERRENRIFNERER V. CORRIG., 1HEEVWSHBE Rida. IR EOZEN 5D BEE
N30 TEER.

(FBg)

ABERUERISNSR (32572 (CR 9 25l TOHEECBEDZBOEMS, S5(CHRBEES FUALORBECHVTEBEN. LI7L R MBED
HEMTOND, UNLZORCAD GO R ER, [RAFFE IREBLEL TREENBLIFL > BN OFEICLOTEREI DL} TER, ZOTE
(3, EIRURALARAIRAICEDE, FBHIEICORMIICEHTIEFS, LIhO T ZEME IOBIZEHBZEICED, L ELSIOIRSIEIE (TBD5,
BEOUP IS, hRATEL. OSATwIR (i) . REL. FRIRRGiTERRE T 2ADDCEIFOFEZFIAIBIL. BIEERY) etk
STAVEDRSTHRETE |LEMICCEEE BN S, TN BEEROIFEICE. BRUREBROEZ XS ZIBBIERGHINT LN TES.

(1288)

) RERTOLHISEIE TSN, Dossier200505MiETEE (Fil{b) LUT. METEMENSLECSEBRMGHRMSOIEEE / NRORED
BmNS, RECICRION DT ERNERS UT) .

LEHAECRIT BHKHE NS REHEICRERETER
IRESEMENSE LS BRIEHRNS | ALARARECE DV TIEEE OISz BIIR 9 2 e OIEHHRIIE & E N U XERRE
DIEEEDRE o EHRPSEEAVCEI S 235 R RTET D,

o MEBZMIPWENSIEL IS CEIRIZEHESOFIARE) .

o FEENRURBOSVIBFRICEEEZIFRIEZIRES B,

o FRAICHESTURINMFTEI B R IFE TR DIRMEERE S D

® HSDBEAVDIENRI DRI, 1> Tr) 85— RUHEHERICRI BRI DEEREIT.

EATEMENSEUSBREKEHENS | ALARARRICEDVWTARDI(EZ HIRY 31D SRS E

DRRORGE ® FLWSRESNIEKISANDIRERZINGEI T 5. EIFITRBORARELR/TETS (RHBECLO TEEREDHTIER
BYIP) UKD AN RERES S,

o MEBZMHRENSIES IS (BVDERESNRIFENSIER% EC)

o INBOFEZAISEBIRHERET 5.

o SHEBERICEANZURVERBOELICENZURIOEREZT.

31

FRRENQ-2 [RBLICHRIBREOMWIE (ANDRA)
2016 MWEBIDLZEATIIESE FHER (Safety Options Report -Post-Closure Part)

WE (RESEFRENNSDIRNE)

FIVE SONERR - EERHERER — MEAJI-ADSREENTVSES
1 BRI FHEHERBCSVWTESNLRRESEOTDSET DRIENFE
1.4 B EBELRBELDAEECigeol DI T MCERENICHSTS

(RiTES)

JOS1) MHROZRERMHCHEN T, CNEOSHRBERELIRROERL, CNSOMRMEECRETZENE, FAT0ZEIT, E5ICFEFE TOR
BRI RHEODICLD. IN5ONT> bOSEQWTNZIREZESNTVSID S AT ©MBRICHEFHALIEN' TEZDN FeL\SNOAFLZIEITL T
HrfEL TRINUERSBVON, E5(CHABRN VW DICERTESNANERDN DIEFEN CIBEE R Do

(FIE) COPIO—F(CF, MR T REOREIRMIRREN B RBLOTOTR0, KOFBLLECHARTEAREROFEEEALT
DOBEENEEND, (12E8)

5 = SN sn= S - BE A o A N
) 9-; G r%;I?&;EQI}‘E;(\;%EéBQ%ﬁé;ﬁézz’\i\!% (53] SELOFHBISESUNCRBEONSR (BEHER) NFiR3,
[CRRERES PIRENE DR T R RB LML/ = BELOMEEE : 0 FBENIBEGER)DESIE, HEBITOR
PURELT—EBRBEENTVIAE (REENO RT3 EMOTEN - SIGNE(BEUSS) | B0 1R NUSSH )
>OFR1.4-18DBAEED D = IRA%)
Optimisation opportunities and technical variants Technical or technical and economic benefit
Closure structures in the ILW-LL section (backfill) Optimise the number of seals (performance, position, number)
Note: May make construction of the seals in the ILW-LL section easier
ILW-LL drift and cell roof support: use of Correlated reductions of the excavated cross-section and thickness of the concrete
compressible segments Mechanised placement technique that may improve worksite safety
Note: increase in control of the stability of the structures throughout Cigeo's operating
period
Less conservative design of all the supports-liners Correlated reduction of the excavated cross-section and thickness of the concrete
based on specified constitutive equation
Longer HLW1/HLW?2 cell (150 m) Reduction in the number of HLW1/HLW?2 disposal cells and in the drifts lengths in the
HLW1/HLW2 sections
Note: increase in the ease of construction, operation, and closure of the HLW1/HLW2
sections
Placement of the vitrified ILW-LL waste packages Reduction in the number of ILW-LL disposal cells and thus in the drift lengths in the
in between the HLW1/HLW?2 waste packages ILW-LL section 39
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