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A BERIIRE 1932 FAARAR LKA BENR R EELNES
MZEFLAEZEAHAMLBERIRLRESL SRR ARLHE
ERBEN2005 £ 200 FEMA L M ERERNESE
BN EATLBITHMAR ARAGUEREABEZUTIART
5 £ (SNL,Sandia National Laboratory ) #/7 2 % &% o 55 3% 45

( TSPA,Total System Performance Assessment) »# M ES X » KBS
Ml AHEBRREGIRHAES  GLFNIEAESZEH
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B - AU L REANTEARTREZIFRS » AT E L3t
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(—) ZINEMZEEZE (ANS » American Nuclear Society ) E£&

2003 FEMZAEZEFFGMNINNEMTIF (Sandiego) BIMERF R FHEF
«(» (Town and Country Resort & Convention Center) 21T ESA—HEERHIE
AKX -
AA—BEHEEIK  AE=HERE
1. BT H%ASZFEEE (Preparing for the Nuclear Engineering
Professional Engineering Exam ) : HE&MEIZAc H ¥ TIZAMATEZ
—RKAGRFE -
2. EEAETEMA (Criticality Alarm System ) JIBRRE—K -
3. ESRIRIERESRERTE (Advanced Gas Reactor Technology
Course 2 Days Workshop ) SHIRK -
SHEFRAE AR ZHTHHE  AEEGEES THREE LR - &
fE#& ( The Nuclear Technology Expansion — Unlimited Opportunities ) | * 2H&
ZIEEEEH (Topical Meeting ) S33IE :
1. BERABZFRECEH (Decommissioning and Spent Fuel
Management )
2. [EBEHE  WELEEE% (Risk Management — Now More Than Ever)
IZHEFE AR ZERHL (Nuclear Applications of Accelerator
Technology )

FREGZMARLUEEST - WAL BRI ARRZHAERELRE
W UTERRNZREZGREZFMSMEEGH " RERABZTFREZ
TE  £H 9 BRNEER HPE RS TEREEEEYEREE TR T
BRi . 15 W " RETREEE - B TR 2T (Dry storage ) | 4331
feA8a0 T

1. EMKZEZF (ANS)

EMZAeBE TR HEMU L2 BEEEH(E TIEE (Standard Working Group ) -
FIH 1000 %A 82 HGITEZGE TR IEHE - EfRENE - &5 - 8 - & - HE1E -
1% ROt BR F TF - 328 LIFAL T3 AR HEE B & (NFSC » Nuclear Facilities
Standards Committee ) Ffr ¥ 4% » Fagt={f F BB EE T (Subcommittee ) 471
B

ANS-21 BZFaZ i it R Az ififeli %5 0197 ( Nuclear Facility Design Criteria

[}



and Operations )
ANS-22 % FEEL AT AR AR AT R 4E R B E (Nuclear Facility System
Level Design Standards )

ANS-23 (B8 B L ZES Y ( Decommissioning and Site Remediation )

ANS-24 SHTE¥EREE (Analysis Standards )

ANS-25 #itZEF (Siting)

ANS-26 BREfERITEX R Y (Emergency Planing)

ANS-27 BREMEBR R ST B EYEE RS S (Fuel Cycle and waste

Management )

FHEE

N16 B AL 2L S € (Nuclear Criticality Safety ) »

AR IES  RERYE - S5 FR - BEEETEEZ S F (Research
Reactors, Reactor Physics, Radiation Shielding & Computational
methods )

AREEZES® (RISC, Risk Informed Standards Consensus Committee )

ANS FISBRN T RFEEH o — UL KEEZEGS (A TRIXES
ERTIEAMPEIERAS -

2EMSTEBEYIEER TELRTERERNEREYREMMEREE Lk

MEEHEEE A (State Compact) ZHRIT - HERH :

(1) 2008 FEHEEFE 36 AMNSEHERFEBEYEE I EZER  HE
E£FEE =EEESS:EP (Washington » Utah » South Carolina) » & 1980
FREEHESERFEREYEERE (Low-Level Radioactive waste Policy
Act 196-573) R 1984 EZEERE » & 23 FRIRBHBEZHHIE
B HEBEEVRES  FTRESEETCER  THER -

Q) MEGH N EragETIE#IRIA (Litigation Against Compact Host
States ) : EHFAMSEEZFE (NIBY, Not in My Backyard ) &% * &M%
TE - EBETERFEREYEBSHIRILE - ths [EFaNEESis
BEfRaRan o FIOINMEHMERSS AR ER (Ward Valley ) $&& T 13
FERRA - BESTIRENGEEHE -

Q) BEAR  AHESEFEAETEaTREEBUHEREY -

(4) BAMNIZ BRI EE  KINERE LSBT AR - GO 4A
RAEMETEREY) - —HEE - TMEfTENRERER « HHSEHEE
T B E B REN < B -

(5) REREZ B (KU TEREREYIBEE < & FHFTG (U 1 AR TP i
A2 5% FoA  SRININE g B e a - i i P oe 2 B H e
HE R EHE I -



(6) BB MEREYI AR 152 (RPV) - Bamwell HifZiEiE
R EARR  TTRERNZERMRGIERFZ2% -

3 RS | EERCARSE SKB BRGNS - ZEE AR
RS ABIR B4 SAIC EEE (Mr. Tim Mellvaine) FHEFREREHATLILE
40 1A BB - IBLATT ¢

3-1 B8 2 B @ #A &I Planning and Funding for future Decommissioning in Sweden )
B E L U ILREERG |1 S EE  (8BWRs » 3PWRs) - 1R
50% LAEZE ST 1t 1999 £ Barseback BB M2 | &8 BWR » IR BUEE N TR
T 25 EZEEEE K TR - BT 1980 ERREEUTFRE T IEMSER
HEFLREZLERE - ERZAEEERERERMLEFKiEC LS EERE
i ENLT2EZE  SHEFENARATREGTFIESE 40-60 & NEHERFFRH
HECAEEEP LT IER CRITRFE - SRHEE -
KB 1972 X 1985 £ - FgRATARA] 12 30/ AR TR ESNEE 40 E1%5

% BIFf S BRRZRIZEFEE Y 2012 2 2025 &/ BRIRA ZHEFEECK
HIMZEREBRRRAEFEERAE  KEE @ HECER - LEBEREREEE
BAME -

B R E RS L BRHER R CEZRE @ RE SRR S ER
BITRE » RESEHEMATITEZAE  ERESKERNREFLEEECE
X EERAEE - (PR RRERYACT2EHSE - ERHRREFFMEEZE
RS REREYEE - I RKEZAEEREFE I — %aEE (Act on Nuclear
Activities) ZAEME - 3% SKB A\ FIEH - SKB BEHIUKIZAEEMATHLEE
BRI R EESHE - RO BENSHITRHEREYEHE - Hid
FREEHERAEREHE - KEBERMRE LT -

AR RIFLREREREH - BEFA@Z TR ETREIRR
HE  RRETHILEE - #EFOE S £ 1S £ - BOBFESLEHEEERT S
iR LFBRRAZEBELLFERS  #EFHASKEERETRE  LIFE
ALARA Z B ENREERZIREEE - QIS5 LA SMEH R T 5
BEEA -

MEZRHEBREYCER  RT AERERSELERARGT EBEYEITR
BEEBEI - HeAGTEEEYIH SKB 8 F & ERER ' SFREEK - 5
ERHTEREY) » CLAB QBT ARSI FREL - REFZBRITFRGE ZENE
SRR A AR B RE - FRIUEERE A -

B ERZERTR - MSBTERED - 2T R AR i e - %
(Bt BRI AEAF B & 52 il SKB H[REEST - Bl 2 SR b I F5 (] — 85kt
a0 E R MR B - WL RAETTER (e % A&t - {7
IR TR A 2E 25 < AESBUR PRI ). it + SKB CLBLIA R0 Y 50 25 R f850



EWEPKZ SFR @R fiE - FST A 2015 EEE - BRIRIEFFT A £ & s Mokt
BEY)  TERENEIS I ERI SR - ARSEEHEEEY (8T
e BB - AT 2045 FIENEE -

BREEFY 1981 FEFMHUNEBEY #5i% (The Financing Act) » ZEEME
3] RAE M BEEER B T RHRE - LB RSIRFEMRE KR -
ETLEMERSERRMFMELZE - P EF NHTERY)  AREEK
HUEBEYEAE SFRPRE @ THIEZERCI(TRESRA -

3-2 EFLACERZ R AR E (Preplanning for Decommissioning ) : FHE& 17
WFERT (EPRI) Z &Rk iiirsP9+8H# ( Senior Technical Manager ) Chris Wood £
WLREBMZBRERE - AEEMIRTE  ERItERIBEERZETECE
BEY  TEFRRSHFSHEERIEFME - B EERMRTLEL - /\ X &
Hrg e R BEE - #RZEER - B LA ELRMNARR - FEE
R RERES - WITEEER -

EHEBGERELRE MBS UEE TRV ELAERE R EN R
BT  HENRCHECHY | BNERFSIZEERTRLE TES
= KERETHGAEMOZEGEF - EXSHEMODEGRREES - EF
TREESE - DA HREEIRFE 55 -

EREIMRA2EREAEC FEEER ¢

a EERITKER | PR ESEF T ERERAERRYCEESE -
b.REREER - LIFRRZIER & XA ERER A IR AR T
(Preplanning Manual ) - BE{FFEEF AT ETIEEARANSE -

c. BRITERNG © P BERTTIES -

dFREREEEESE - FIIERER - PEERHEREYE G R

MR EREEE -
e (DFFRBIE <K | BRIRFTEERIERZD T EFH %E
RIS L RS B < B

LA L 25 BIRERTET T2 RIERE » W T e TIE

a.SEER1RETEFM ( Decommissioning Planning Manual )

b B MEFR I ASER M4 © 2001 ETAHAMFTR 0 2002 EEHBU ST EE
7 (Site Characterization ) o

. BERATEL;MT ¢ 2003 FiETT DFDX FR{iEZ MBI (Field Test ) -

d. BRERI G B R K BIRRE £ PGS (Final Site Survey & License
Termination ) © & fJHFCATE FRH L6 EH| (Guideline ) - (B EH %4
B - ifFE— L e -

BEFBT ZREHETR (Y AL BRI HERT T 0T (e B - 2T



BRI ESE - B T TEEIT 8% - EE| Oyster Creek [ZHEERK f:%f%tfjé%
EHREHREE - WERERRG TR - FEEEEREE - ZRARE FRHEE
- AEFREAE - LIEE - By 7T EHHE® - ASIMETERD i’;‘é
BRZERHEE  ZFMBERE TSR 32 THEW - EHWRSZZMTEERE
Z AR M 2001 £4E 11 2 EPRI-1003025 35834 + A6/ 2002 4 6 B gt s
ik BITROFIRH4 EPRI-1003196 « EPRI-1003197 @ 2t R SE -
HFRIBIER I —4 - RRIAZ - FAEER - BIFRETEREZRE -
I{EFEREHERIEF] - T FERSIZAEERRE TIEHETIEN - OEREHEHEE
WA R A TR ERESE - 9 LERTH - BIMEREEERIGE
HZZERRERER  BEREER AR REHSAEHR -

4. BB R PR E
HEMARMBRR R - E—HIRES " IR e A
( Advancements in Dry Cask Storage Technologies and Regulations ) | 58 — 152 {888
5 T&RIr7ERME (Dry Cask Storage Facilities ) | » E—BHE =EHTHE » L)
BRLEABREEATARSGTE » B EEAZIERMA LT (GNSI) BEEFHR
RS  F58/ Baw X AT —BEFEEEY - HeRAaXEER  LURBTE
B EHREEERNEST -
EEE S HBLE TR AE (Spent Fuel Project Office) RS ERAKE
& HAZEFEE (Director) K& FE (Deputy Director) HFEATLFERIESH K » 8
ERBEZREA « FEMGR M EF ] TN EREGHRIECHEEZ R
g - ERRCEER  REFRRZXMES - iRt - BERE - fiFSE
FEM ABUF2EEE - SRIgehaOT -
4-1 SNIBEL T ZEE (Perspective of On-Site Storage at NRC licensed Sites )
EHEFTHE 27 ERAGZ R HirER EEES - £ 1 @ERES
EHEEFE I (Site Specific License ) » 16 @zt 5@ ¥ ( General License ) -
THE 14 ERMEGIERE - 208E - Ed 5 @ReRFausEeiE - 9@
AR MEER AR - 5 (2003) FHEAERETNEGEHNE - ZEZEY
RS EREEREEN (BAK) $ITH#HESLE (Cask Fabrication) % @ [ZE G
ST EFIRE 2 TEEA( (ISG » Interim Staff Guidance ) * $1 % F Bk FHR%H
ERAGRE 10CFR 71 ZfE3T LI - BN FMERRIE K B I H S THE
WA RETTEEEMEE (Canister) ZINREE R - HNRERMYIZEE - 0FF
IEIR - GG TR S T TYER R
(V)¥EEEFIZER{FE A (Identifying Public Stakeholder) -
QEFEHER R EF N ( Engaging the public) »
)Y NEsE R egERs, A0 ( Communication means and Media ) 7 fiof1: /71(: .
(HEERFBR 5 | — DR FEE AR (High Bum Up ) KMREEI & FRA

10



( Bumn Up Credit) /iE% -

4-2 SR 2 %8 (Impact of Advances in Dry Cask Storage Technology )
KSR E% - WLUESTIR R < TIFEA [SG (FRERE  ERUOT ¢

(1) ISG.8.R2 MRFEEEZ /(5 (Bum Up Credit) : BFVRFEE <Swh & - & |
—4 F 2580 HREFEEREE (Code Validation) BHZEHZ EERL
FRAIHEZE - LI ([ - AEEREGNERE W - K5 (8ELFH
MBS AR EISHEER - LEEnirFRERTRESRELHE
EFRE RMREBVREFTEFEESFEITERF (Rule Making
Process ) » EIRFETREIRFERFE - ETERR A (Risk Studies ) -
M ERFERRZGEL -

(2) ISG.11.R2 ERFEE AL (High Bum Up) : [REFMAHEELATE - KA
R 400°C LU - LIBFLEBEF T (Rehydride) B - HRLEZMEE
FERRRIRTE BOEM 555 - MHREUZE (case by case) FEAFHEH -

(3) ISG.IR1 ZBMRE} - EINZEMREL S EF - WRB BB R TS+ FEL
TR CERA LS -

(4) ISG19 BIEESNFE (Hypothetical Accident Conditions ) ZE&FR (L © FHE|
&3] 10CFR71.55 (e) ' iGEEEHRE 7 %@ 17 (Reconfigured Fuel
Geometries ) KA ENBEHEEMEITEZHT (Moderator Exclusion for
Accident Conditions ) ZI5

(5)ISG18 182 imHEIE, (Closure Weld Leakage ) © #0588 HrH ( Austenic
Stainless Steel Welds ) Z12#¢ » HIRZFFAIRERTS ISGLS » HIRIZEEMEZ
efRETE - B AR EREE - KBRESRECRRET - BT
H#s R KGHE IR KREFFHBARTHK (Flaw) - HELA06E
KRB ISG15 TR BlREEMELRRCIRE - FTLUREIRE
PEEHERAGE 2 #2#E (No Leakage Testing Required ) =

4-3 xR — MEAH (Crane Up Grad) : RBAREEAT (Hoisting) SHEER
% (Breaking) EffEI5%E - FILUREREZLT2ERELHANE -
(1) HEEEHEBENZT2FAIThEE (Extra Safety and Monitoring Trolley
Features )
2) {ENFBEZLEME (Bridge Crane Modification) ZE{i7{# (Stiffeners) -
TEE - @INEUETR A 3451 (Rail Shims ) R A0ESS (Fastener ) & B IEVERE -
(3) GRS 1TSS K B EfE /7 ( Variable Speed Controls and
Motors )
4) BAEHEZEERM (Trolley Festoon System )
(5) IEEZEEYEE (Remote Control )
(6)  tahIstE GiEEES ( Seismic Trigger )



4-4 R MEERETEEARER — BUR LR (Pad) 285 - EEmMM@EELF
( Southern California Edison ) 2 SEBREE## (San Onofre ) L ERIRE ™ © §F
BRERGYRE B AR A i@ R R HART T3 - ANEaw 30 B laZ i Bl
BIrFR R 2 RAER RO - EEGERIZERS (B - LREHER
1&E%  BTHEHR B FRENERRLERE - RABARE - LIfE§EL
BN A B F IR R AR EaR it - MR ESREEEFSRETEA
#38H ( Certificate of Compliance ) & BB » 3%/ EIfEFRHIEER] - fE T3%3T -
TREGRREEE R - ST EEHETE @ MEWT - §hFHEEEK
EHEFRE TELE  HERELE Z/KRBER - Rl kB  F&it
REFERZKBEEEFREER - SHEFREREFETIE (Flamess) HAER
BEEATF (Levelness) » FTHEEREIC T T ETRERATS « ACI
STD117 » ASTME — 1155 : /R ~F 293°%43.5'x3’ » SFEREFH 1430 17
FBZREELT R 114 @M (#40 #7 £9 #11) BEFSESTFEK
HAATHERER  EAEEEEERZEE (Strength) R A &
(Durability ) - EEHERIE TIEET - 33T T2 - RERBRITEEEASHR
FIREHR T EE AW 2 2GR 4t 63 18 + F75 [AMEH ASTM -+ ACIL-
B NRC » i BETHEIFUERE » ZOFINEERET L RBEIEEEE
F:
(MERRECARER  FEETH  RIFELLERE - UKREFSE
EEHRIT -
QULFrERAMTLIEF T2 EE - DHRF - HRVIEMNERE EH
PR BE - SRS THESEMHR T/ FEEM -
QG)LAERMATECE (Rebar Placement) f2F : TIREEL T EFRHE
RRFER TR EE (Lapping length) -

4-5 FBAR A2 — Constor Efi R iTFMA TR LHE
HAZRER A/ 5] (GNSI » General Nuclear system Inc. ) S EHITEMAE
EBHEF Constor + REERAFHIHE - FHAATERARE  FRILOFAMERE
CHES - SRELGERNEREM LT (Ahaus) Rtz FREREITFR R
MR R (Ignalina) fZERE - %A B A EEIN TR

Bk EZS (PWR) | @bk ESE (BWR)
wERBIGR CONSTOR V/32 CONSTOR X/69
ME <35 wth Usss <3.7wt¥ Uass
RFEE <60GWd/MTU <40GWd/MTU
1 BERFRE] >5 4 > 10 1
5= 17 < 32kW < 16kW
HrrE A e il YR L

WL E| BB A TSRO

FEMRA - GPTIE  IIRASLE CSINE ol BEBER R




ZEREWER) « A RZETALRETFRERLTE -

4-6 37 BURF 2 8 — REER N BUR 2 S5 A% Bk AR i@ 1% F R o AT (R a fitas
BEiEE
FEREBHANHFEE (Maine Yankee ) (ZEMZ AR RBATEREE (Public
and Government Affairs ) @R & F " —@RZF3%5E BN BUT 2 8 @ Rk
HABTZE 2 HHSE ( A Utility’s Perspective on State Involvement in Spent Fuel Storage ) |
A EEARPAENBUT R 2 G L B R PR R AT hE A S
BERAEFETNERBRES REGERRUAGZ R - RERSEAK L 2
HE REHKESRECTFRESEAFTREC ARE -
BEZEREARNE—IZAEER - 5 900 & T LA ES (€
BB - (PERN PSR/ AT RATEF (Wiscasset) | @ FSEZER
FI55 3700 A - RN 1972 ‘EHGEH - BRFFEREERE 11997 £/ - B
AR ELTER 75% ZBR1GIEE @ FHETH 2005 £ LR EARRTE MR ERE -8
ARG TERCRRIRES - (0 FIERZ IR P BRET R M HERF 658 - TR NIEL
e EL BN L ZR - MRNBUTH I ERIREE  FIERETEREE
YIEEEEB L (Going Away ) » LIFIEHEREMMRAE R - HtRHRERBZTFRE
FHAlTFNE - HNRER  BNBUTRE#ELUEEN S E E R TR - (FHEE
REE -
BEGER A EZ TR - SRBIBITH 04 BEBWELH TS
(Canister) - H b 60 BB TR EBEETESR (Canister) * 54t 4 EEAT
MErt C EBEY) (GTCC) L £BEHES - ITFEXE > BRIERZK =02 —%K
W THETHA 2004 FEu] ERFTE MBS F 3 - REIRA TN ( Trans Nuclear)
AEZ NAC-UMS Edf  ZESSIrFILERMASEASE -
BELEREEEE TR BARESRC—  HRRIEENNERTHEE
BEEKEE - UKESHEER&ZRBEE @ EES S EEAEZ AR B R
EFESE  MEENASKFRECFHIrEEFRETRESERCEE
SEERBRERBEIRT LIRS IBRERZM CHEITFEE - ATLUSRRMNYIER
FRFENERERREE  FIEEFTERINAEA 8 H &S5 ( Fish Bowl)
R ZE Y (EFIERMRA (Stakeholder) EHHEMMRTER - (FEREKAEH]
B DUGERRE L - ZRENFERZEAZ ERBRIANBAT - it EHEHE
F& (Community Advisory Panel ) + i1 it E{{ 3 (Local Communities ) * {§&F .2
K& (Friends of Coast) Rt AR IZHBE ¥ - AHFHAMBGEIMREIEE - &
FHEE - EREELREREZAGZ e P RITESEE - FraEEEEfm
BAF sy ERE R AE - LSRG T AT
(1) ZEETEELRH| (Monitoring )
MBI E IRME G5 E ( The Resource Conservation Act ) B[ 5 L% MK
AETTIEMEHH{EIE ( Non— Radiological Remediation Area ) RS - )i {] (4% ik



BERREPEERRT - IREMNETIRE S - BEE BT < %8 &2 RER R B i
P ERERR B/ ER M GELREEMETERCBH IR - BREE
BE - (IR WRIFRER G TR TR E £ 2 B B & - MREN

(2) MBUTZ @R (SF) K& C EBRHEREYTHITEEE
AR MBUAF AT SF 8 GTCC ZiTRBERE - NEUF T ERSELERE
#{i#% SF 8 GTCC Bt » EIEMGELE
a. (EARGEEREFRL HE-HEFEESAMNNERESKELERSE
SRR E - EEREFRL REASKFRNREREEEEY -
b. FEMRZERHERREYRIGRES (Nuclear Waste Strategy Coalition )
c. BELKHE EQEH ﬁf’@%Z%@ VAF[REH, SF 82 GTCC - Bilal:EiRE|
MARBEZITER

HEARMMRMBUE RS - NFASNERO T RN ZEEE - SETEF KA
AR LEREGELERETRAZ TFRATHTTEILRSE  TREAK
fig SF 81 GTCC i A e < MAE - WHNEMMEA BTN - BBSRE - MIFEstH
EFEER  —ERRENTCR:  AMNBAEZPEREEL - BFSR -
HNETEIBRR AR TR IR — R BRI ECRBARTZET
& A WREREREANEERREEINEG - FBNESEINT ASTERE - a%
RERMNBUF S ERBE - L Ntz Eﬁﬁz@f??ﬂ?ﬂqﬂﬁﬁﬁ
5 -

FERAMNBUT ZFR EIEH#ES) SF 8 GTCC @,ﬁaﬁﬁl M SHERTIE BT R
F—28R  THASEKERERELEGRAELE - LI N REFERMAMEEF
EREABG TR X - SREFREERSURIUERTE -

(3) MBF2HEAITEZRE
TXITFERLUTCEE  REFHEITEENERITT  TEHEREA

EERwmAl R MTrE S AREE Y - TREFRER | A ERNITEAEREE

EITRIZER » URHEELZRERE - BEMEREN LEFSEEG R

FiE - AENBUTEAZESELZERERE  BHEE TSR EK !

a. MBAFRHERSZEEHEESTHEE (Radiological Issues) : AR MNBUFFERE(F
4 ES (The State Board of Environmental Protection ) f3 1999 F R H & #Es]
TEFB AT iR E i & A BIE - SEERREEEN B =R

(Federal Court) 237 - WY - M5 T (EEREFREURF FAEST Ehaa1s
BT TEE T MBUFATHED i M o -

b. FRHEZATEEARIE L ZISNET © 1999 TEIMBONF TR s ”1 ISRV aied

o BRI EEHERIRE - WU A - RFSACr IEB B 5RO



% I (BRI - BEEERDKEMEMRE R ET W - AL - b
ﬁ%‘ﬁﬂZﬁ@&?ﬁﬁ%ﬁ@ ' ATam B E R N BUF R T @Rt &R R 1% T+ 400
RIREBNT T IR TR am
KA ﬁ%ﬁ\/ﬁﬁﬂﬁf?ﬁ@f?&Zﬁgﬁﬁ”““ 2000 ©F 4 A 4 HAERAME
King BEEBEFTER Meserve FKiE - IZEFIZE NAC—UMS B - fE[EEF
R MIRBEZERERANEGIZE CERMITERASER - R E
ERFEREGRRESE -
FIBEFRER R AR - ERLEFYRIZE NAC—UMS H#EFHEEE - 2000 £F
PENBIFHEEE R E SR MRS EREArCEEsYERE &
AR LA HILEGFZAHEZ NAC KT Uéunﬁ‘r‘%ﬁ BRIE 28 NAC
—UMS # A8 (Certificate of Compliance ) ZE# - AEIRENEAIHERE
FRiER - FREITZR  RIFETHEEESH "a;@ﬁﬁf? EZEREITERAS
%% o
MNERFE R8T GTCC 2588 - HUfRHEMIEK - 2000 4 2001 FER/T » MEUF -
RETRER R B EAL ERGEE SIS ER » AEIRER T 5 - R GTCC I
EITRE -
MEURFRIUBERZ B GTCC Z F# S EE o TR 2001 FEHEZ
BREMNBFRIESF - SN BRREYIRRE T E TR (WIPP, Waste
[solation Pilot Plant) F13%H R GTCC BEEW {4 (Package) HEZIZHE

( Acceptance Criteria) SR @ HNGELERERTARETTE » 5
EMNBUATESE -
MEBFE SR EL ERGE L RATRE G IR - NAC—UMS F#EFER 2002
10 AFIUGER CERAZR - ATMGELERAIN 2002 &£ 8 AZEATHT
HHERT EERE -
MEBF B EZ B A EA I (General license ) | WEUFIRLFERK
10CFR72 2Lt E I (Site Specific License ) ERZEEZE @i FRE R HART
i - WEKHEESS (Public Hearing) - RXZAEBKZEG(FH - TR
NERTS | BZEESR -
MEBAFEIZE G REFR  F5KEE - N B ETEREERGEZER
IR A F RTINS SGAE R R E S TESSKEMETE A E - 2002
FEZTFRZEBEREFLERHBEES (Atomic Safety and Licensing Board )
HER - ENHESERZE G LR - Rk R E TR E
Tt -

HER BT BB REAL B < P TR o T et - et TR %

REER - (BREFEREGRL TIRBLFAI M - Q1911 B L = B

757

GtE - piln -
a. NI (State Police ) Azhk] % [8/ifitik% ( National Guard ) [/ iy HEb%



BRI RYEE 24 T RP EEER KRR - SINE AR
2% - (RER2V#FRE el NBETEiCSEY] - BB HE -

b. HSLE - MR M MBUT - T RIS AT A - S #g
{## (Table Top Exercise) - #ISZEFRBHEFIRE -

EHMBEREEGELER A LEERATFES B E
Z BRETMTABRGKTFRETEIRERE -

(4) RREREIE -

A ABFRYIREE A ERESH  FERRESWRE BB 2EHE - M
BB R EMEREET - 2Ry 2 WA G FRE P TRt 812 AR &
ERETE -

bIZREREREINERBTE A TEZHEARILH (Perception Trumps ) * FE
i CAERFREI SR R i -

CEBBERLNAERETT  BEEREEH - THREMRIEN - BEEFARE &
FERACIES - S IFTRESS » FERRREEE - SHETRNEES  THESE TRE B
R —EEH E IR R AR R 8 -

dFERTREBEEE  WEWT  MERENSBRFZMUIE - REQEE
EILAFEACS: - LIFBIBEE - 2R -

eEanHEEBERL ' IREBBEFRENR | 2l NBUNEIER LB A EE
O &t Em— (I EEA S @ (FREMNBIT BEED - it EEEE
b EXEESEMNBIT S SR E O SR BMENBIT BRI T Z ¥
BIZ0EREA (Security) - FZMERETE (Emergency Plan) RERIREZERE (Post
Decommission ) % + S ENN5EET N BRI B -

1o



(=) Sandia BFEBREME :
FEMTERERERE - A EBH RBIERNP EEAA 52 & ( Alberquerque )
i BT SR BT ( Los Alamos ) Bl HEEM 1945 EFFEIRE Z & -
HEFABM IR R KA ML A ABEI ez ([T kirtland
EEEM B CIFEHEE FEYISE -
IV EFEZBELEBRMTERE - EENH ENEXEEZ LE26H
S5 (Manhattan Project) 3t& » 1A TR FAHIAMFRE FH -
[MTFRAEE 1949 T 4 FHEH ATLT ARERE ' B 1993 FE#EH
B RAMET (Lockheed Martin ) 2 & & EEH - 1956 FIMIEEEMIN
MIFMEE (Livermore) KILAFEE @ LUBBEIEMATFIEESEZE (Lawrence
Livermore Laboratory ) /TR TIE » 1979 EABHKERE - FEae
B W05 MEREC 2 TASSFISAEET 6800 A - FIEESER 850 A » R
HEA+/EET -
ZEREZ IO EEE EH T EEMEREAR TR KM FFIF (Helping
Our Nation Secure a Peaceful and Free World Through Technology ), BEZE.Z
WRLUERBPZIFEEERE - OFRAEERARIEEF ¢
BERSHSHE  felE PR REDER
2. BERIHBEAVURLE
3. BEFEANEFEZE (hand- held MicroChemLab ) fEH#E{L
2 . £YER (biotoxin) IR (pathogen) ZFFE -
4. BHERESHEANGEERBEY) (bomb-disablement) K EAITRER
I
5. BRIEBRATAEIFEHENGECTE
6. Ff/KEERETGEL3TE (A program that assesses water
infrastructure vulnerablities ) -
7. EKERERTEZLIRE -

FERZIREZERZE ZAEIRHEBIFAFT (Energy and Environment ) » 5%
FILUE£BIREFERSHELS - EFREE  HBREAREABSHEER  HE
STECEFEEIR  OABRE - BT - #hEh - Gk - (ZaEF © TR E S
ZHEBREY L EE R FEITRL 2 » st HE WA ENEN#EFERT
RALETHE - EERENTEIIERF T - AEREYEE - BREFRS -
HREHERREMM LR RE 2 (F8 REE R 2 E M - AP EE#&EHN
BEM TIE3EM ( Advanced Battery Engineering Facility ) + #RIEBWFFE3%E

( Combustion Research Facility ) ~ i TE % 8% ( Geomechanics Laboratory ) ~ 4= Z
1& T#2ch. (s ( Manufacturing Technologies Center ) + [ 3 K EGHEBEEHIEA 5% iR

( National Solar Thermal Test Facility ) + FZEE3%{ifi R F 4. ( NUFRC, Nuclear
Facilities Resource Center ) + EFHMAYTESG' 3 ( Photovoltaic Laboratories ) A7 4 thiii [E
f3% /e ( Sandia Orpheus Site ) - A FET FREMUTTHE RILL FHEEL T8RO fAC



PR EH B REBE I BB TR R I B E
2547 -

(=) ¥R B2 R TEEE ( Yucca Mountain Science and Engineering Report) :
Kk BSXREEEFER MK EERE-F L Sat 2Bkt ER -

1982 FEMSTHERBEREYIBGRE (NWPA, Nuclear Waste Policy Act) #8471 » Bir
TE(RAGBZ TR - BRATBREYZEBBCRERE - g h@&iE T
TREHES T -

FEIRES - AEEAL - BE - SEREHARES -

BRE  AOREESI BT ENRRERIKEEE

HEY  MREHEE CERHAZEEME -

B TR R BB REEEERFAEAN  HEERFEWELZ
RERA

1987 EEEEA T RHEREYBRECBER - EREFERLNAEZ/MNE
€I ETHERESESHECHERR  EFEMEAT —FSEIRR TR T
THTEARRES - GF T HILIR - R TRESIHFERTFAE -
FEFHEM L TERTHSLATHREN - FAEEEAIETTHRFRE - &7
REBNEY  ENABERBRESFHRERIBEIRETS - U BERTHE
WEDLERYRE - GHERREBSRITERE KWW GREES IR
SATHHE - '

R AE R EBEMBCRIEZRE - N EEE S EE -
& (F—#E) RESHZHBGE TR RERS EEEYRES &R 70,000
W - GREZMEEBRY R KB ZAEEMEL Z AEZ T selFaiRE
BHERE £ & BRGHEREY - KOS 150 M2 5 - $H{REMAZE (Ceramic) Ek
BEALEESRY  2BFHFEARATAMBE I AEM L ZEFRTEN

BHBRAE - B S5 2572 316NG T - TRERREMSE © L8R
FEE2-25A7Z Alloy 2LSRE T &ME S LM ERE BSERFL 2
RERE - SRR SBTEMEE 10,000 F£LLE - FRIEAMRREHEREF SN - 5
SHINA B EMBLE LB HRHES (Drip Shield) - ALIHIE S EREEXFHEE
% NBEBRIFHMARM T RKBASRKHEEREERSE >

FEESBREAE - R EBESMNMERT 200—500 2 REEREEEZ M
@ - YLt TOK@EEH 300 oR - ZtEFENE D - BRDIEA i rEhE -
BERN ¥ 95% U ESFHAR KRS - BEBEREIKE (Tuff) » JBLEE 375 24
REAL - ZBRE RRE BRI - #5RMAE L LU BB PERE ERZ I ( tunnel ) (1) )7 &L

18



FEHRMT - SERESFU M TR - FEREESN AR RE
—EEZRME - ERERETUREN A% - @RS FIEZ RS EESHE -
FFaRBZ R REFTE L TEBIGE  FRLVEEMTEZ AHTE
R B KB SRIEEHE - TR —RERIUEEX ST -
EAES -
| HER R M BE B B INRE Z (% (Feature ) ~ i8F2 ( Process ) & Z{4 (Event) »
2.#H FEP (% - 18f2 K4 . Feature * Event - Process) < 242 -
JREBAEREHEYENEEE AR NE I FTYRE -
Hr ’
& (Feature) : X ZWRERRIYGE  WRAFRSK HERE - RE -
RNES) RIERMK
i@F2 (Process) ' FASAERE L2 (EART @ SIINMERGETF @ KRE
BB TERGT  BEVEHIRTE
= (Event) ! FEX—HEHRATFERET  BEBERBEHIEESZ K
&% - BlaitE - KILBHHEABAR -

FERIL A ERRAIET(L - RMRBERBRETIRR - KEEZMERES

EPA : 40CFR197.20 + 197.25 » 197.35
NRC : 10CFR63.113 (b)+ (c)+ (d) : LOCFR63.114
DOE Bkt WIPP Z2RMINAET(E L RRIER - StETEFIL ZRES
RAFIRE TSI TRES - ‘
LERMIREFME L AR S EHREETREE B L FEPs
2 ERMINAEFHE LA BRI Z RE W T K Z RERA B ARG
RERBIETHT
IERMURERAEALEEREE  BERERRIBHTE -

ERFMEETERBEAE T FECEERWNENE ¢
1. Nuclear Waste Technical Review Board
2. Total System Performance Assessment Peer review Panel
3. NRC staff
4. State of Nevada Consultants and other independent expert review groups

ERMRET(E R BB
. BAERBEBIIER K - ME T E e RE - SRR T - R (F
IR
1 HTFRAAED - FRMEIE IR (IR )
3. BEDhREFHMER - EIT2WAN 1 B Y KON HECE PES T -



4. SEREEMETHREFFE
BRE S TIRE -
PRk SR RS 2 38 il
ERBREY) S SFa
RIS IR R < TREREaE AR -
BGRIR A EI AL TR R4 -
R EMRHET FFIRE -

Sos Mhopd e

BRERFIMMEAMGEIEESE  HNERBHEBCBLTAREE - fla0kk
RIRZRML  RBEME - K UBBBEZ TR/ REERREHS
AEHBREMBLATE - I T EEEFRIEAMEZ HTUTE - GEFE
FETREEERRANEEENE - LARDRRREL  SHEZRFATHEE
HMEBRBRIREK - ERTMERERERE - IR EERTRE - RATHEE
THEZEEFREBRTES -

I EETHEERHSZEE  RERESTHE  EME N NETREEEFZ
WESME  MANEREE  HEEEEER  TLUEL TEZERTIH
RyTMEEE

2. BUSRBEIRATEGE FAARHHIEASTEWME (Traceable) -

3. BERMESHE - AEFREEAHM

TERAE R 20T -

-1 BRMINAETENEE

20



Actual Environment

Collected Data: From measurements
of actual environmental features.

eses about systom basad on
nt data ard knowledgae.

Mathematical Model
J rupresentation of concaptual
mode! processes.

mma@cmcmnm
S.P =V ]I -W $5 20 nmevcuniary

Numerical Mode!
several mathematical models
ally and implemented on the
computer to represem 2 physical process.
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Process
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3-3 RERMAES (FEBHERTEIEREERT)

O N
3-4 BESERRMLINEERR (Atributes )
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Time =~1,000 Years

)

3-11 RER | THEESEREIRZ T

Time = ~10,000 Years

- Crams 00l o TUGCS MOmiein 10 10 At Bousdery
[

OOV -

3-12 BB | SR YRR R
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Time = ~50,000 Years

Time = ~100,000 Years

| Croes Sectien of Tucce Mauste (O 20 um Mewdery

“oursiia o
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Time = ~1,000,000 Years

" Crow Becuon of Yucte MOUMMN © T\ Soundery
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RS TS ERS (67 w1 waien DD FHINNWS: JAKD (N wad vy (viny st A0
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=3 Releasa from EBS |~
wmam Release from UZ
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Activity (Ci)
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o 10 100 1000 10000 100000
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(H9) - FEEHAEFIIRZ S

BE RS AN CERFES RS R R TS - BIFSKQEE
2K LASHNREMENRE Z BEYRIFET T RRRE - RIEE Y
NEERZ R ET RGPS % - LUREUR AR E SR AT & Filr L
BZEKR ULTERREERSE  BEVKRR - B238E8 - 58 - Lt asE
EAEREA -

KRAEBRYBEREZATE - R BES S B TR R S Re S
RYHIEERE RS 70,000 0 - L5ECOT - HEEBREL Z BB FREY
63,000 M : BEMRER KR BIRAENAE £ SRS EREEY) (LUKEEL) B4 150 Mg

' &5 7,000 M - fH3THY 2040 BT - ZAEEMAGTEELE 167,000 £ BWR 8%
FHREITTH (Assembly ) K 125,000 #1 PWR AL FIRELTH » B g 220,000
HREETFHRTHRERRES - L RESMEAZRNEBEYRES
2SR ARIR + 2FIEZETRL 21PWR » 44BWR K 5-DHLW/DOE.SNF =& . % WF
— AR HNBREYE T RSB ELRE BT &K (Solid form free liquids ) * F4}
K8 1976 ERIFRHELER F % (Resource Conservation and Recovery Act) ZHE
Rl REHTEEETEMEY(hazardous Waste)

FEREY) 2281588 (Package cylinder ) e S0 BEKZ 316NG I - 4+56E
& 20-25 BELISEE T EM R 2 FUEet (Corrosion-Resistance ) &4 Alloy 22

(C-22): FRZER (lids) BISH=/F - NEE 65-130 BAZ 316NG T -
FER 10 Bk Alloy 22 (RAILIZEEES S FESI/REE ) - HFEE 25 Bk Alloy 22 - 5
BYBABRER  TEINETH  ERFEASR DIFZEE - FRFERBRY
BXBIE R - BEYBHRZNBLETT LHE— HEERAMZHZIEE (label) -
HRBEREMEIZER  (FRRE—RIIZBITBETEEYN  EHFXBAENES
DHHERK - BEMRIRSRETE®E - RIBETRITHE - MESE TR  FET
PHELRFMELEE - RETHFETESE - RRRITE - EHIS BRI BEEL
l. EfIBREYVERIIEE

a. MRS ERERIERE
PRV H R R E (FE0T - e ALTE
HEREES BEITHE
BEWE
RETIEAE BMREEREZLTE
V5 IE AR A (L B
PEEBRY) - EE(EE - BRLEILE - fEERERB s T8t
REBFERBET - BTN SEE -
HEREYBEREYE AR E FEEE
RIS LI SR E B R A AAEUE LA
2. PRIEESCETIERE (Design Basis ) @ 9 piAdJ il by BRSNS 0 IRE + BHHNIT

ao o

FTTF @R om oo

30



N IERFRBRBRRE LR EBE BN BEEEE -
(OEEART ( Pre-closure)
a. EEERBREGRG - 7ASEHS (Internal events) 41 ° EF FS - B
HHAMREERZHE  TIEABRBREFE  KIEFEMH (External events )
i RARBERAGS EERCERESH X -
b. B8 ZHFEiL (Credible accident scenario ) : FEERBEHEEART * & 10,000
RIEXRBHRERE - RCEREH -
(2)£fBA% (Post-closure) : FFEEES 10,000 EZFFERZMRE -
W EEBH T EHHEFZHER 41,42 1 43
3. ERETHE
(1) A% FREYEEE ‘
A ERHE - AR CRE - RETHERER  EEREEIME
F ETESEIRT  BREREEZHE -

E-iREERESRTRER RGOS DBEREEs A8
R A TR BEm LT R LW ER S ETHBK FREZ B
AR AEETLUER -

cEEFIEH] - FERMBAEE - REERAGKZ T RESAEEY - #ETTF
BOEEET (ker) ' LERFSKEBINPFHERTLESH -

(2) Z|/EET KBL LBRERE - BB KEE  ETEHRKET EEFETYE

£ FH260E 4-1 < PWR RE B 2R ¢

a. NERIRE (Basket) ZEETRAFEIEREA

(a) AER X @R (Interlocking plate ) © FEHE ZRETHE - TH
Rt~ B - WS Bk R T HES | ETHREIERET « RBTFfEk
320 Neutronit A 978 { REEHEER - 54 ) 3¢ SA516Grade 70 %4 -
5-10 B KE - VBRSO E B8 A DI EAHEE Neutronit A 978 LUF]
RIS - SRR RIE ST ALY, L8t -

(b) PREIEE (Fuel Tubes) : SFEHEMEE T B EREE - (RA
SAS516Grade 70 izl 5 BXKE -

(c) HZE (Thermal Shunts) : I X RRER - IR ERATZ
PREIBERVE B E S 4% » £RA SB-209 6061T, 25254 5 &K -

(d) #8328 (Structure Guide ) : BN A SN LIERRE ZEHAEEL
REFEBIERL - HERALEIZ R BAI(LE - MEHERR 5
NADEERBNEEIE - BRA SAS16Grade 70 (8 10 &% -

() HNEMSAERBRER  FEERRACERALTSE  FHE
BERE PWR L& SOEREREHT I & R RE - st Peliibveraii{t
fix(Boron Carbide) 5 & @246 £ ( Zircaloy Cladding ) Fr#{lj4 + [yrLL
JE SRR L R BRI & B EER S AL ]



b. ¥ TAERUE (KRBT - FEYELRST - STRRREE - ETH
BIREt - FHSRFE 44411 0 [H 4243 B4 -
c. AREANEBETUEZHS0E 4-5 - BIE@EL 4-6 -

4. MEERBERERVE
R T EEE MR INEERER S KRIELFERFTE EBHEMHZ
R BETEERGE - TEAMGUT Sl UBMCRE - HxRE -
R X R - MARHEE - EEEF - SBEEE  BELIHER R0 - #
oS - LWBBTEE - MRZa[HENE - MEREECHSE E585E - B
{HM M - B EE R INGE - g*’*lijj‘“ ( Previous Experience-Proven Performance
Record) REEE @ EITHETEE
(1) BERITEEEE
a.[EfHTHRE (Contributing to Containment )
(a) BARSEEATEL - B@A RIS Reh & EiEet - EReE
# - Tl - PEEN (embrittiement ) B RHABIE L EHT
§EJ7 - M NWTRB tiR A2 (LR RkEE R EEE
10,000 FEHAME - & LER - EL TYERERE | b
FEE (EEENEEEE — Galvanic/Crevice  crossion
effect ) » EEERHE (PRI ELRHDNAE - NAFISEE R4
FREZEN ) BHMERMAZEFHNERIFEIA
B AR 8 - ER R ENERRFTTREZERIEE -
REEZEERAE  2E - WERERERENFEIEZ
- FETHERE - KFEHFL SBEERGE - 58]
EshEBEemBEs  EEETM R HFFILR -
IR Alloy 22 (LA BA FIFHE - T H BB R(AEEL SS—
316NG B8R » EE AR RNamiBE S S B A i RE Rt
HBHIAEST - FRLUZESE Alloy 22 » (LK ITa0R 4-12 -
(b) MR - TESREEEIIMEEaar Bl e
2 SS—316NG RERRHATTR < 78/E » LLEChRIES Alloy 22
RS EERE - T A RBIREE KRBT SRQHE - HILERE SS
—316NG B BRI (BRI HT0E 4-13 -
b. SR M - EEAER X IER - REHEE - g ERERE
HFEURES A imeEE - 7 LR KRR E (R s
B - AR EREMERFTILL (retrieval ) ZHEST @ SR E
MREEE MGt R EEER/IEE - HNEPARZNETTRE
AR FHIEMERR - FRLAN-5 G UL B - #SET Al SEU W Rk
#8 SA516 Grades 55 & 70 dETTLEAG G2 TR H SAS 16 — 70 {61 Tz it
(a) PNV KL A SRR - BT 1 B G TE Lo £



MRIEAE - EANDNEE - TREEEREYN - H/AFEEEEM
MR #EE  KFFETEMENAMK ST 2 &8 A87 &
BEE  SEMEREEMGE - AT SEFIEIEL SA240
TEEM 316 /B - REESRMT 1.5% <l -

(b) EEVEE - BEEE FHEINEE - HEMMREE - TEREF
BEYHE  TERELMMRECMSE - EEFNER
BEYIZBARIETR - EEEZFREE  FTLUEERS
HATHRER KENT] - A EA MRS BRI - KR
ERERREFFESWIL BOK » (EfEG M Tk R o
HEEEHEELSH  FTLUEREEES SR K 6016 K 6063 -

cIAFTRHE  BRYVBENDREZBEHE L ARSEERE

BB RARE  ZERTCHEFSEARR  BRELF

ABItEMREE SfERBEH -

(2) BHRYE | KERTERRATEEZMEETERIRE - K8 FE 7
EREEVEREERSHEZ S ASME Boiler and Pressure Vessel
Code, Sec ITI, Division I, Subsection NB ( Class 1 Components ) ( ASME
1995) REEM @ 3LEEFUE 4-7 €2 4-8 - ZH/AKHIIERBHN
B AEEZECERERIEE  EHHENEERHRTNEESA
RSB ETENR - HPEIREREI & (Outer Cylinder) IRy

( Annealing ) {E3 » JHREUS/NESIEG » AR B EES RSB E
EETEREENGHENGS A5  REBEBIEFTRAME
Alloy 22 {EAEREER A 10% ZIEME ST (Tensile Stresses ) » FTLUL/ERR
B 0-4 XK (mm) 2R - IS EREEAGREREREDR T
B TR TRAEZC - BUERY - BREEIMEAERMBE 370°C > FHAtA
BARREEANZ  ARESMARBRIER - RN TRAE
YERF - WEETTASEERN  NEEESEZHE (fitted together) » E
RREZARBBEGE AN —RRAATHRZEEEIRE

(' manual gas tungsten arc welding ) {£#% -

5. BRERGATHMG  TEFGEAHETHESRERERRIFEABZHERE
EFEEB R - MFFRER - GlaE RERIIEE - KPS /EThEE
2 ek AERARS R ERES - WS EERE - LUESRFEET -
(1) BHhEE - FEREMETMEEER AR SR ERE TR B ERREY
TEOE - HREETE B YEERIGIME - EEREH B R
BHAE#EET » #EREM 350°C &ﬁé?ﬁ%‘%ﬁﬁzﬁmﬁﬁm{mﬁé 400°C
AR - RIBERE IS < HEY S 21-PWR, 5-DHLW/DOE SF A7
44-BWR + HEEZHHEKBUT 2L-PWR ¢ [1L.8kW + 44-BWR : TkW » 42



% 5-DHLW/DOE SF S S FETBIENERZE - HBNEEZ 25 FAYTERHRI
MEGETTRBE - PTERUEHIERAE  RLREEEHEEZ RSES
282°C » EBECHMEBEERSE IS F  AELREERE 85
BIYTIRETE K -

(2) HRFREERIIE - R BERVIEERERT - BMREHSHEE (Enrichment)
RRFEE (Bumuwp) " BEEESHASER MRS HT S 5IERE
F 1 BRI AR T R P TN S S 8#4R (Loading Curve ) » LIRE
REBLEBEZ AELTRETTEREFRS  —HESDFEERT (k)
SLRFERERRIRE -  FHSRE 49 - 1K
BB R THIEHEABEFREES%E  HETEs%E
% - R EEBERLEIA T TRV TR RIS - KR
—RRATEREN ker < 0.98 ME(TESI » RTTEFIL RESBTHRETEAZS

BEATE  FTHEFETRE (RIS kr<093 N 5% ZZ2H

b N

(3) BEEAE - BEXEEEFERGTESEEHT (Design Basis Events ) &~
REREZYR (breach) ' HRZHEC EREAXEMK TIEZE S (ASME)
R MRS EEES 0 FEBARANENERE 90% LI gEL
FELETTIMG - BRI RBHETIRE S8 © BN TV IRBEEARS
EEEAEE - FMERET -

. a. NEREES] (Internal Pressurization) : fli@i#% FARRHEBE A ATREEIEIIA
BRITES]  FEFMEERT IS HEBNGRERN S BERETES
17+ B 20°C E 600°C - RILFHHB AEIREEITILE - KTFEH
REFFEEXK -

b. FEHEHIL (Retrieval) ¥ AR AFREER T ENTTH
t - EEREERAIG TS REEBRIR (emplacement pallet ) [F]fFHAHE -
RIEFAKENESERERNEEZ Z07—  EEBARBELEFE
THE 0 58 Alloy 225 T EEAMEELS 0.0093um/yr - SS-316 5
0.025pum/yr - {RILEBEENFASA=FE Alloy 22 FEek 2.8um » SS-316 :
7.5um : RELEEe . 80T LU ZEERET -

c. REIZESREE (Rockfall) @ £RAF 14 MEZ KRB RBIEE B %
FTRERR L 7FREEHFH#EE (Drip Shield) [FHEINFEZ EHT » 1
REFFERUE -

d. FREEYE (Vertical Drop ) : LIFRFHEME - /2 kS BERE
&8 RPN E SRR E Z#E (lower trunnion collar sleeve ) FfiFE/E
ZRESTEBEME » (FLEAEE (RO 5 ST B TR & ks

(Crush zone) » NEZEE Bk 4 - IR IAETT TR -



e. Zas{@fEl (Tipover) ' PIMBRABREERE @ (TREFEMERSR - ¥
FRINEGRAMREETERLE - CTHELAEFSHE -

f. FRETYHER (Missile mpact) : FEERE FREEAFERMMT (Valve) -

LARrIah L (Valve Stem ) ZE(RESBHELITRIASR M o EE

55 0.5kg » ERS .0cm » R EH L HES 5. 70vs - FERIFTETLZ

HEREZDVRE 332 o/s FAREEFERENR FTLIERAEERTE -

(4) BFROMEE - ERDIMEMEHNAR  RERMEZIEE - HEIREES

FREERC A R RS T RRY) - NGB B - &

TERCERTREGEILER(F - IR A B RBEEFE ALARA [FH| - FLIRE

RINREZ T TR E A HRM R 8 - AERBILEE2EG

FER ARFIREEZENARBHEL TLST - BREHEEREIFER -

BETFRABECEREEIEEM - FALUEHERKBR RS AT

& - ATLUREE - ENEHEMRREMIIE B - ERESEMHE S E

F& > RULUR R #ETH ( Welding heads ) BESERATHEL  BIMEE B IS 122004 -

FERWERBIEHN TR - SERERA - EHLRE - FIsEEE

#% (Camera) HHRRTFME AL » UHEERERERIHBHE EK

FrrlnsaiRE -

. (Source Term) : ZEHY 44-BWR RS AMERE - HEAREE
BRER RS SHEAERZ A FRE  SEGEMRS
HIRERER TR EHIRRENERRE - FRENABETR
RS ISM LS SR EREORERES -

biEa | REHTERER  ERNRIREMEERS 14058V FNEERES
BeR R -
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RE AT S EEF

Anatyses Type Evant Group Event Mhmmbn
R Withatand 13-meiric Wn {14-ton) rack fsling 3 m {10 1). Orop
Faiing Oblecse— | Racidal fram the a8 || u1e haged on @ 5.5-m (18-) ¥R and » distance of 2.4 ™
Sida imosat on omo the waste (8 1) betwoen the top of the arift and the 10 of tha wasto
Weste Package | paciage package (CRWMS MEC) 1906h, 0. 401°
Falling Cbjecte~— Handling equipment | Walhatand 2. Jemotric ton (2.5-ton) ablect fading 2m (8.8 &),
£nd of ieste Wop onto the wemte | Orop haght Sesed on the distance batween the handling
Padiage mosct peciage oquipmont and the top of the waste package
W“'-‘m”'““ v"m“_.'"dumwmm Wahatand 2-m {6.6-40) drop. Orap height based an the
. maximum crana hook heignt. the dotiom of the wasie package
disposal corseines oell N
crane cannot be ifed higher han 2 m (8.8 &) sbove the floor
Empiscement arit
Qantry dfoos wesie Wathatand 24 (8-8) drop
package
Waste package fals
onio a sharp object 2»"!{‘.“' “uaﬁ:t@mw
Structurat Puncture Hazards | whde being 24-m (308 oD anto » piex, -
transponted in a2 woree
horzontal posdion
Tipover :'“ ; "“,"?" b Wilhatand tipover from a veriical position onto a st surface
B} Wininte i siructunad rYegnty and prevernt Spever dunng 3
Scsarnic Activty Eanhqualn dersign besis carthouakia
The missie dentified mmu:m-—nmuu(unm
§ was a vaive stom # t-cm (0. 30=irr.) diaerwier, inside & vaive wih Som (2 in) of
Missiie bowng cjocied atthe | pecking and under s eystern prossure of 2.1 MPa (305 gsi),
wsface facillly which has bocome 3 missle with 8 veloolly of 5.7 ave (18 Ms)
Fwire to maintan the
Trs ot or below impact fom a tramsportor runeway,
Rurmway e epoed and impaat st & speed of 63 ket (30 milv}
it
Fuel Rod
100% fuml rod rupture .
Rupture/intomal - | Wilhatand internai prossure of | MPa (148 psi)
and fssion gas reicase:
Survive 3 fire, definod sa of whole wasie ge for
™ g S not loes then 30 minutes (0 @ hoat A not es than thet of 2
s therrrsl radiation environmernt of 800°C (sbout 1,500°F) with
Tharmal and o4 PeskWesta | Fire in dinposal a0 cmiseivity coofficiert of st loest 0.0, Surfsos steoninly
Sructurst Tempers oremne rust b at ieset 0.8. f sigrifoent, comvective haat irsnmier
st be coneidased an the deeis of ol ¢ at 800°C (sbout
1.500°F).
mmmmq&o-a—m«mm
Crtticaity sceraro 0.95 undor soaidert
Cadicaity Crticaiily Sefety insde a vaste mmnn—nmmdwnm
package unoestainty  the axperimenss used o validats the meshod of
calcasation

NOTE:  “This sook size requirement vas kwered 10 8 metnic tons (BSC 2001m) since complation of the rack fail anstysis i
support of « polertisd sie recommondation (CRWMS MAO 2000su, Seclion 2.52.1).

R 42 RED IR TERE

\Waste Package Oesign Description
21-PWR e c-un_ty:n commercial preseunood wisley reactor ard an piwe for ing
21.PWR Contral Rod Capacty. 21 commercisl prewmssoad weleY reactor wilh feghor requnng

addiioral ontically cortrol that s pravided dy the placement of control rods in ail assemblies.

Capacty: 12 Commercisl prossured wales roBctor and an pimte for pr =]

12-PWR Long crilicality; ionger than the sl sssemblies pisced in the 21-PWR saclages. Bocauas of lis smaller
capuoty, & may akso Ha Leed for fual with higher readtivgy or tharmal outpul.
Capacty. 44 commercai baing waler rescior swsemblies and an abearbor Dlste ‘or proventng
arniticality.

20.8WR Capsaty. 24 commerasi bailing water reecior wath ngher Y e
sbeomer pinta 10 prevent cnticulily than that used in the 44-6WR desgn.
Casacty: 5 Whort igh-iewal rmecactive wasia canters and | dhort OOE SHF canmter. Whon g |

S-OHLMWOOE SNF Short lovel radwactive vasia inciudes immobiized phsonum cens, no OOE spant nuciosr fuel is placed n
he cerder.*

6-OHUWOOE SNF Long Cageaty: 5 iong high-evel rsdoacive wasie canisers and 1 ong OCE SNF carveter.”

2-MCO2-OMUW Long Capacity: 2 DOE mullicarwsier overpacks and 2 10ng gh-isval mdicadtive waete canalers.

Navel SNF Short Cagacty: 1 ahost naval SNF camter.

Naval SNF Lang Capacily. 1 long nmvai SNF cansior.

NOTE. *DOE non-navel spont nuciesr fuel
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% 4-3 SERE T TS LR

Pw af | P of
Waste MTHM by
Waste Packeges by Wasts
Package Wasie Package Package
Oasign Design Design
21-PWR Absarber Platn % 5%
21.-AAR Caonaral Rod 1% 1%
12-PWR Long 2% 2%
44-8WR 2% %
24-8WR 1% <T1%
S-OHLWOOE SNF 14% %
Short*
S-OHWWOOE SNF 15% %
Lang®
2-MCOR-DMUN Long 1% <1%
Naval SHF Shoct 2% <1%
Naval Ws-' Long T% a%

NOTE: "DOE non-nuval spert nucienr fucd

F 4-4 EEBWRIRHTHRTRHAERERE

Parcent of
Langth Width Waight Totsl BWR | Totai BWR
Assesnbly Geoup mm {in) mn (i) g () Assemblies | Assemblies
. 2071.8102,1540 166,100 183.1 207 10 268 .y
50 Rack Poirt 1810848 @S5072 | wSsw®n <t 524
Humbakt Say, Oroedon 1, and | 24130103591.5 | 101.8% 1600 12510 218 < 1.815
LaCronee™ (95.0% 141.4) (40083 {278 to 481) '
General Electric WR 8x8 434341045212 132,140 154.9 R0 19 29 64,600
and uB) {171.010 178.0} (5.216.1) 1558 1o 725)

NOTES: *See Fgure 1-2 in Section 1 for a map of curently operasing and chut down reacsars.

BWR © baling wetar reactor.

®4-5 ISEPWRIRHTHRTAEEREYE

Parcent of Tatsd
Length Width Waight Total PWR PWR
Aszambly Group o (i) mm () kg (Ib) Assembiies | Assembiies
Haddam Neck, indian Point 1, San | 2837.1 10 3561.1 1800w 2184 198 to 731 - 2.480
Crofte 1, and Yankee Rowe M7 o 140 @2088) 1437 to 1.612) <
Wominghouse, 33000k & Vicax, | 1.708.4 10 44083 | 196.1t0 2184 | 497 ta 173 5 108,500
and Othors (144.0 10 1735 (T3t 886) (1,100 to 1,700}
Combustion Engi g 1518 4,490.7t0 5,105 1 203212 2159 G643 (0 682 16 18.500
and South Taxas Project 18820t | BOWAS) (1,430 to 1.940) "
MOTES: ‘Som Figure 1-2 in Section 1 for a mep of curtertly opersting and shut down ceactors.
PYWR « preasurized water reactor,
PN Liaod 3
3+ 4-6 REDTHZ IR GRIBEEESR)
Avetage
AverageA bly | Average A " A bly oitisd | Weight of
Age Busnup ) Envictunent | Heavy Matai
Aasambly Type {yasrs) (GWI/MTHM) (W%} (MTHMY
Boding weakar reactor a7 36 360 — 000
Pressunzod water reacior E< X 31 375 0475

NOTES. GWd < pgawatt duy. Souros: CRVWMS MEO 200060, Tasie 5.



K47 REESRIZETRT

Outas Osmetar | Outer Langth | Mass of Empty WP
Ma, Waste Package Ossign mm {n.} men (i) g (ib)
T | 21-PWR Absorber Paie 1,644 (64.7) 3,166 (203.3) 26,000 (57.300)
T | 21-PWR Canbol Rod 7,644 (64.7) " 5,165 (203.3) 26,000 (37 3009
T | 12-PWA Lang 1,390 (G4 5861 (222.5) 0,500 (43,000)
T | DA TA74 (86,51 5,106 (300.3) 8000 (61.700) |
T | SR 1.318 (5100 105 (201) | 19,400 (42800)

NOTES: Control rods do not sdd sty muss 1 the puckaga bocause they displace the mees of nonfuci companenss (e.g., cxisting
OOl r0de, n=oor ' i the fued muss. WP « waste puckage. Source: CRVWIMS &0 2000uu;
6SC A0t

T 3 SRS Y
£ 48 REAREFTHEK FRECSERER
Average Waste
Package Hest
Genaration Rete
Based on Assembly Assembly Average
Assembly Heat at Average Average initisl Avernge Assambly
Wasie Paciiage | M y Arrival of Bumup Dy 8 MTHM per Age
i (kw) Assemblies | (GWa/MTHM) (wg Assambly (yoars)

T1-PWR
Ptase ns §0.262 as 174 0430 2300

:'.':“ Controt an 1982 06 1s7 a3es %14

[ T2-PWR Long 255 TS 5] an 0.5 808

OWR 738 134.532 W1 306 0.177 zZal

B (rv) 7613 [y T8 167 oz

NOTES: Sesed on 53,000 MTHM, G¥41 * gigawett day. Sewcs: CRWIMS MECO 2000bb, Tadle 10.

# 49 BEEBEHERZANRT

Component [

Ouni<ayer desigey:

innor struciur shot Stairtows Sieot Typa F16NG

Outer courosion-rasistant bartior Aloy 22 (S8 57S NOSIZ2)
WP il gas Holim

Tuet Wbes Gor commeTomt SNF WP Duchet dasign Carbon siew (SA 518 Grade 70)
N ng plsios tor o SNF WP AT, 310w weolt
Iarioaking plates (o Z1-PVAR Control Rod design Carbon sieal (SA 518 Grade 701
[Sruciund gudes for commercial SNE WP Gasket desgn | Carban sieed (SA 318 Graoe 70)
[ Caniter guade lor SONLYCDOE SNF aasgne Caction sieel (SA 318 Grace 70)
Thesmal siains for commercial SNF VS beshet dcmgn Asreram piste (58 200 8061 T4)

NOTES: SNF © spant nuciass fuel; WP © weste puciage.

F4-10 ZEEFEHN CRERFTEIERE

Conister Longih [ o Caniater Mass
-~ Gin) men (in) g () Canistars/
Wasie Package Ousign WLV SNF HUW | SN W SNR Waste Package
1500 ] 3 810 s7 | 150 1278
S-OHUAVOOE SNF Shore 13.1) (118.1) X (ALY} (5512) (5,004 S HUW/ 1 SNF
©500 4570 810 1300 PR3]
$5-0MUAYOOE SNF Long® ] oy (119 Q2400 180 (9.250) (8.000 S HUW/ 1 SNF
NIA 150 WA | 1.080.1 WA “a )
Navel SNF Short 1an 1085) 198,000 1
WA “5.388 WA 1.889.1 WA <4452
Navel SNF Lang (@120 106.5) 198.0000 1
T30 ] e300 0 | % T30 8810
2-MCOV2-OMUN Long arry 1166.3) 1240 | 125) (8256) 119.842) MW/ 2 SNF

NOTES: *00€ nen-naval spent muciear Rl
HLW langih and dameter are nommnal; HUN muss is masmum. DMLY © defensa tugh-lavel radiosclive wasle:
MCO = muiticarvsier ovarnacic, SNF « apont nuciosr el NiA = not appiicasie; MUN ® Ngh <svet racdoscive wesss.
Sources: DOE 1906g, Nagies 1800 DOE 2000d.
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*4-11 ﬁu(ﬁ%lﬁﬁﬁ%ﬁzﬂ#ﬁ‘f

w.m of an Empty | Weigit of 4 Loeded
Dluuuo Outar Langih ‘Wasie Packege Wasite Paciage
No. Waste Package Ossign mm (in.) v (in. } g () g (1)
T | SONLAVOOE SHF Short EXI EC 3,400 38,100
830 114130 ¢51,600) (84,0003
2 SOMi SNF Long na $,2%7 32,800 56,300
8., {205.4 (71,9004 124,000
T | Nevad SHF Shon TG 350 =000 70,300
(.0 213.8) {58,800} {156,000}
] Naval SNE Long 1848 8,085 28,000 72,500
{78 (238.8) 61,7004 (153,000
3| SWCO/Z-OHLY Long 188 3217 21,800 48,100
(71.5) (205.4) {48,100} (108.0000
NOTES: OHLW  doferwe higirievel adiouctive waste: MCO « multicanster ovargediC SNF < tpont nuciesr fuel. Saurce:
CRWMS NSO 2000bc, Section 4.3.
B8
3= 4-12 BRI
Elamant CG-wcnhn (wt%}
Cargan (C) QNG (rwx)
Manganase {Mnp 0.50 (smax)
Sikicon (S 0.08 (max)
Chrormum (Cn) 00225
Woiyederasn (Mo} 25t 145
Cabet (Ca) {emaxx)
Tungesen (W) 25035
Vanadium (V) 0.38 (max}
Iron {Fa) 201080
Tlrrnumn- ) 0.02 {max}
Suu (S) Q.02 ez}
Nackad (1) Batence
Source: ASTM 8 57847, Starxiard Speciication for Low
Cardorn Nickehk Low-Cartion
Mmmm Low-Carbon Nickel-
Muld Low=Carton
Nickeb-Chro e e y et
Sheet, and Stia.

% 4-13 316NG Tﬁﬁﬂﬁz{t%%ﬁﬁ#ﬁ

Composition (wik) |
Cartan (C) 0,020 (man)
.E!n.am-u ) 2030 (o}
[ Sdioon (S0 Q7S (max)
Conper (Cud 50 (max)
[ Tanream (T 0.0 (max)
Tarkatum (Ta) ard Neabaam (ND} .08 (rmax)
Wargances (M) 200 (max)
Sutor (8) ~0.005 (man]
‘Nerogen (N) 00000010 |
Cobakt (Ca) 0. 10 (max)
Boron (@ 0:002 (maa)
Biariaht (B1) = T (SA) * Acwerva (An) Q02 (mwex)
+ Laad (Pb) + Antimony (Sb) «
Salenium (Se)

{Clvomam (C1 1600t 1800 |
‘Wolybdenurm (Mo} 2.00t0 3.00
Wicke! (1) 11,00 1o 14.00
Vanmduem (V) 01 ()
Adrira (ALY Q04 (max}

von (Fa) Baiance

Sources. Far sl elerments exCapt GROON WY riFOQen, values
proserded a1 wihe e ranges and maximum
muummdemA 176-01a. Stendard

sor and Hoet-R

Bars end Shapes. Values for

e given by Danvo (1087, 5.
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(E)- st By E il &3 e (NWTRB, Nuclear Waste technical Review Board )

I & 1987 EFREEBH L SEEE— SRR BRI ERE
#hB: o FEEREEIR IS R E ST - UEBREFRT I T Z S
HBEYRBERE N TEE1ES) (Scientific & Technical Activities ) » FIFEHE
il BEBIFERER BEVASIRTHERRERSTTECREF - )
HEREYEMERGRUR L CERBES  SHERSGECEE B
ItEBEEE NIHER ¢

a. FIRERSPREAGTETEWRIZ R T2 AEMARIZESE  LIRERREE
THEuSESEREIHEE M- E (Technically Defensible Site Suitability
Decision ) IFEENEFENSEHE ( License Application )

b. MEEERSREEERRIL Bt BHE - BENERTESHEZ TIFHES
sk JEEEE Y E VT e

c. BASNE (Forum) {EiERETRERELERNMT MR TR OB aEstH
B2k TEMEETEREE - ERFmHREESR -

2. RESEER A+ (M ERXRBEERK  WEREEERE - TEKIT
gRlE%  ERLEFHEFFFREIE2re (National Academy of Science )
BREHELE  KEMTa - TR TxUEEZE/NME -

a. KRR

b. TR

c. BRELINHEHR S A (Repository System Performance and Integration )

d. BAHEEYERRR

3. Bt - 5 FELFAARE REFRDREBEMARESE £ TPEE—R R
RERDOLETEICHT - RHEERE  ZEEBRENSECRFRERZETRE
T -

4. EFHRSME (LIBFERES]) | ERMARRN 2002.6.26 Ban AGFHEER
8 ' (EHULE » F 2006.4.19 IF - IRERSEATHOT ¢

BRIk

BFIE

LS

el SR

HIER (2R

ah R EEE TR

RS E /KO E

+ARTHE

PR EH

THEYH

SRKREME

FT @ ome ao o
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(A
1

SIEBR

SRl tTERELGTEWAE
NB+H\HSHHELTERE - LLRSIVHRHEREAMER Land
Rover Group R E3AM » HHRHEFRIL FHECTEAFFARPEE - 1N F6
BEAZFERESEZZ2HABE—EA  HEAHAEC 25
SERFTIT - B H LF B =0T B A I HERT I (Las
Vegas) @ HEFIL FERTHOES @ STRERENTENGER - N8
BREEENEO—-EA AR RESEEN  IRERA
BRI L - BT - LRRERER - NTR=+0EE
Iz (Test Site) » SoHEITRHEERZ (Security Check ) SRBEIFSLARE
Z/NEARTEILTERE - WEtUEA O RFUERIEZE - TH285T
ERAE 2 B2 (pit) FEEUEHR - AN R =2/ R 25T - #EH
RER - MR =1aEaREIR R -
JNA+HAERTERT ST IIRTE H ¢ #8% (Sun Coast) ZHERIL FHEM
NEFY - BECIFSIRE A 8R4 (Mark C Tynan ) ERr&E3% - 7371
REFE - RERE  BEXAMTHESRERRBESHAE - SHH
A E 55 HAH Golden Association INC {AE#EE -+ (Mark Nutt) B
TR RFINEETE ( TSPA, Total System Performance Assessment) 7 B/
EE > FEREUBIESEEE - IEEEFRS ] - ER2HRATRLZ
BRI ¢

(1) e+l BESRAEE (Cold Repository) EEEEE (Hot
Repository) #ESARER @ (HBE—F IR - MARBRESHLN
REGRIET > PAEBEMSAHE - BEER  ERREMES
REBHESZ /2K RBEERSUAEB/KSRH
REARSE - "REFEREIUE L - WEUKEE @ REESIRTRESER
BEASEE BERERCERNE BEFHEEER-

(2) DIHTHEETINE RENBEESB LT LR K RYIES @ T
ERHE -

(3) IEERAHTHESTIMAORRRE - BATERRATALLE - &
T—EARER— B2  FeBRHRESRE ZEE » Z
ZEEWR -

SIS RITHIER R TR E

A ZH—HEZ+ T H RN RN AR A R R E 5

RETFIERR ERE  ARSHFROHEFMEZRMEF [+ (Dr.Wunan
Lin) &4k EAHEEGR " 58BN E R E SR R R
Ty EAEETERMIERLRE  BEXTHRKSHMBEHE - BRIES
TR KEER Y (BT R B A TR » SR B A

BEERERERE - aoWE - EFEME - £YRe K RVEe B
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BRI TRUR

(1)

(2)

(3)

EEEBMBALL % 2 NS ERENFE MR TERZMR
FERZAR C-22( Alloy 22) K Ti» N HERRBRTAHEERR
FEEEF TPk Y: (Technical Challenge ) » C-22 £ 1980 fEFTEE
BB Ti 5 1950 EREARES - HNESTHR—BEZER
T WAIMBEEREREZRTT » T RERERD -

R HETRARELCER  NERELFES SRS B
{8 BEERFHER  ABEVESFENERE L  MEYRN

RESZER T ETEED  HREIREERE - G

¥ - (HAREeEES® -

TR EEEEHERMEAE L - A2 EHEERR
BT EFIMTHE  seFMRLZIRMES (Tensile Stress ) FE(LERE
FEF] (Compress Stress ) @ FZBHE T RAE M - HIZFERNS
BHEAELE - BB B AT EEAR GRS EFER
MBI MEER T HWEERASG  RERNELE &
TBAEE -

SIHRETEER

NBZHABE G HFAMERS  ERSHFRHEFETRESEH
BZFER (M Stewart Leroy) ZHF @ HAEEEER " 5B TR
FHtEREER KRN | SEEXAER S IR ERRSHEBREYDE
B RREE - ERRBIGHE - BEREMTAETHE - SIRERKS
| UTHER( T R WS e TEEE. -

(1)

(2)

(3)

(4)

Il FrERET BN ETEEEKES (NRC) - NBES
(DOLI, Department of Interior ) ~ BR{£E (EPA) REEBRELEL
&3 (CEQ, Council of Environmental Quality ) ZEPq{EE{7 -
EEE 1992 FEpAEBMEEES (Waste Fund) ST ELEST—
& (ImilVKw )+ iR SHECRECKESER  KEREESTZ
t+H EEFESHRaEsZ - TH -
B FRLEREE - BREREVTE—H#E  ERET
BEREG A - BRTRARRDSREER - AR EREEZR
H&  FIREEABES L BRI -
R HAECHERRMEEKEY  BREFERS SEECH
BFRBUT - @5+%E (GAO, General Accounting Office ) ~ NE2H 5
BURF R EAFERRA (Stakeholder ) : ZEFEE 7 BACHEHR
FEIEZRE (National Academy of Science ) ~ FUHEREEYIE %
€& (NWTRB, Nuclear Waste technical Review Board ) Bz {8 &< K
FHEREYEHZER &% ( ACNW, Advisory Committee on Nuclear
Waste ) »
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AZERIRETE > RE R 2E REE SRR RIT IR
£ EPRI-1003196 } EPRI-1003197 ZE/E] - FAEHEM -
KRRETERI T B AR FEEBRRFHERREE  hRE
REFELT  HEERSE  FREMERIER] LA ERE
RRAR X RBRYIRS - S OFTBRAER - PRERRERE - SHEfREERL - AR
Pl TRE R —EGH 2 AR RARA RO -
EHRETERATREYRES S FTBIBR  BARSL
BH UHRLZARZEE  EREANEE - R RS
MERGCRE RUERUHGHEREREFMHITHES
e 2% FRAZREKEHEG  EEFETEC TSR B
BREAGIERE -

RESH ZETEARER SURERERERE  FRRRERAKE
BORTEE T % -

RS ERYRE BN RAEE LR FRERR
THETEFEERS ITHEEN - FERCEESF - #E6H
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INTRODUCTION

« Disposal of Spent Fuel only from NPPs
* 3 NPPs IN OPERATION

* YENLIAO #1&2 CONSTRUCTION (50%)
PAUSE and CONTINUE

Political Events

* Ruling Party(DPP) advocates Nuclear Free
Country

* Following Presidential Election in 2000,
temporarily stop the construction of 4%
NPP, then continue

* Plan to hold “4" NPP referendum” with the
Presidential Election March 2004
— Lack of legal basis still a problem

Location of nuclear power plants




Reactor :‘"“ Commerciai |
Unit apacity. Status
Type Mwe) Operation

Chinshan 1 BWR/4 636 1978 Operating
Chinshan 2 BWR/4 636 1979 Operating
Kuosheng1 | BWR/6 985 1981 Operating
Kuesheng 2 BWR/6 985 1982 Operating
Maanshan | PWR 951 1984 Operating
Maanshan 2 PWR 951 1985 Operating

Yeniiso | ABWR 1300 2006 i ——

Yenliso 2 ABWR 1300 2007 e

Nuclear Free Country

« Stop Construction of 4" NPPs

* Decommission the operating 3 NPPs in 40
yrs operation (2020)or earlier

« Final disposal of LLW as well as HLW will
still be important

Recent Radioactive Waste Issues

* Remove the LLW from Lan-Yu storage site
* Final Disposal for LLW

« Spent Fuel Interim storage for BWRs
should be operated within 5 yrs

Fuel P il W
S Expecied
Year of Plant Storage Discharge/
Unit Before/Afler | Re-racking Year of Full P "
4 Rocucking® | Opesion | | Osurion
Chinshan | #1 | 1978 | 14107083 | 19871999 | 2308 2008 130
2| w9 | 16000 | weme | 20m 2009 13
Kuosheng | #1 1981 246904237 2002 3,004 2009 220
” 1982 24694237 2002 2840 2010 220
" 1984 462,151 199 861 2028 n
” 1988 74672,159 1994 13 2026 7:

POLICY

* In 1991 and 1997 Atomic Energy
Application and Development Policy
(AEADP) -Peaceful Use
* In 1997 Radioactive Waste Management
Policy (RWMP)




Basic Position

* Assure public safety, maintain environment and
protect the current and future generations
* Respect the international treaty and convention
* Producer’s responsibility
- Manage the waste, prepare the Y exp
— Reduce the waste amount
* Final disposal
- Regional coop is
- Domestic disposal site shall be engaged for possible use
~ Site after closure lies with national government
* Public communication

Faacihl

ACT & LAW

*+ 1968 “Atomic Energy Act’promulgated

+ 1999 “The law of administrative procedure”

put into effect--Important public service program

- Information open, decision transparency (hold public
meeting)

- Limited the licensing period for the competent authority

~ Public opposition to the program can initiate lawsuit
against the government

“The Nuclear Materials and Radioactive Waste

Management Act”issued in 2002.DEC.

The Nuclear Materials and Radioactive Waste
Management Act

Promulgated by Presidential Decree
5 Chapters, 51 Articles
— Chap2 NM:Nuclear Source Materials, Nuclear Fuel
- Chap3 RW:HLW,LLW
Set Up a Legal Basis To Implement
- 1 Enforcement Rule (draft)
- 6 Regulations (draft)
~ 4 Administrative Rules (draft)
Added the Penalty Provisions
L ion of the final disposal program

*  The Safety Adminisirative Rules for the Operation of Nuclear Fuel;
«  The Safety Adminisirative Rules for the Treatment ,Storage of Radioactive
Waste and Safety Requirement for the Facilities:
*  The Administrative the Activity and the Lower Activity
"*Mﬁ' Specific wer.
« The  Jor the Waste by Natural g

+ The Regulations for the Fee Charged from License.Review or Inspection of
Nuclear Materials

The Regulations for the Nuclear Safeguard Operation;.
The Safety Adminisirative Rules for the Operation of Nuclear Source Materials:

REGULATION FRAMEWORK

* ACT (PRESIDENT)
+ ENFORCEMENT RULE  (EXECUTIVE YUAN)
* ADMINISTRATIVE RULE (AEC)

* RG-SAR Standard Format  (FCMA)




NMRWA-Spent Fuel Final disposal

« A7 Safeguard: intemational inspection
*  Al7 Construction Control:
* AI18 Operation Control
+  A23 Closure and Institutional Control
*  A24 Land Reuse

A28 Waste Producer bear the expenses
= A2S Approval for import, export, .....
< A29 Entrust :domestic or foreign,

— The Plan of final disposai shall proceed in accordance with the planned
Scheduie

A46 R&D budget: Backend Fund at least 2%,
Encourage distinguished personnel

A-17 Construction Control:

Basic Condition:
« Consistent with [nternational conventions
« Secure public health and safety
» Environment Impact complies with relevant laws

+ Applicant with technology, pability
and financial basis

Transparency and Hearing: 120 days display
and public hearing meeting

Construction license —
documents, limitation, review period
ERA34 : SAR & Financial Basis
- Financial Basis :construction, operation,
closure and institutional control expense
needed
ERAZ3S : Constructor limitation
— Waste producer, Authorized entrusted,
Government Selected or Assigned
ERA36 : License Review Period 3yrs
+lyrs

ERA37 : SAR:

* General Description
Site Characterization
- Facility Design
Construction and Operation Procedure
«  Administration,Organization and Personnel Training Program
+ Facility Safety A ( ing long term
assessment )
Radiation Protection Program and Environmental Monitoring Plan
+ Quality Assurance Plan
+ Fire Protection Plan
Safety ind Safeguard Plan
Inventory Management Plan
Closure and [nstitutional Control Monitoring Plan
< Authority Appointment [ssues

The Safety Administrative Rules for the Final Disposal of
Radioactive Waste and Safety Requirement for the Facilities

Site Requirements:
« Site Characterization:

~ EPA approve, restricted to necessary area, semiannually
report, found unsuitable should recover the site

Facility Design:
- Individual dose<0.25mSv/y, risk<10* Disruptive

events/yr
— Multi-barrier, 1000yrs Integrity of Engineer Barrier

- 50yrs Retrievable
+ Closure, Institutional Control and Release of [C:
« Record, Report and Inspection:

The Site Requirement Outline

Situated in the area with low population density
and low development potential

Avoid the area with conditions that could
endanger the safety of the facility (tectonic,
geological, geo-hydrological )

Avoid the areas with geological and hydrological
conditions that are too complicated to adequately
evaluate

Avoid areas acknowledged with important natural
resources, ecological protection needs, historical
reservation values

Consider the re-utilization of the site




A-18,19,&27 Operation Control

A-18:operation license and License renewal
(2yrs before Expired)

~ ERA41:Operation Period:60yrs

.

A-19:design amendment and equipment
changes important to safety

A-27:0perated by qualified personnel

A23 Closure Control

Prepare Closure Plan and Institutional
Control Plan for Approval

ERAS50: Closure Plan
— Implement Organization

- Surface facility dismantle & decontamination operation
procedure

~ Backfill for the excavation area
— Stabilization operation after site closure
- Long term safety assessment

- Accident analysis and emergency operation after
closure

~ Quality Assurance Program
- Authority Appointment Issues

ERAS1: Institutional Control Plan

- Organization,

- Site Security Plan,

- Environmental Radiation Monitoring Operation,
- Quality Assurance Program,

— Record and Archives Management,

- Authority Appointment Issues

A-24 Land Reutilization and Exempt [.C.

« Submit environment assessment and
radiation safety assessment report approved
by competent authorities

ERAS2

<0.25mSv/yr [ 0.1 mSv/yr;1 man-Sv_?]
EIS approved by EPA

Radiation Safety Evaluation Report:

— Description of facility and adjacent area

- Envirc | itoring infc ion during
operation, closure and institutional control stage

~ Natural and human activities which effected the facility
and adj. area during operation, closure and
institutional control stage

~ Land reutilization plan

— Radiation safety assessment in land utilization
~ Authority Appointment Issues

A49: Competent Authority

+ Supervise and enforce preliminary
construction of domestic final disposal
facility,(Site ready with detail construction
design)

+ waste producer should resolve the issues of
final disposal




Supervise and Enforce

+ Act Promulgation,waste producer or

entrusted entrepreneur’ responsibility :
- ERAS4: LLW

« lyr submit LLW disposal plan,

+ Feb.&Aug.provide semiannual implementation

report

— ERA5S5:HLW

« 3yrs submit HLW disposal plan,

« Feb:Annual Report

* Oct: Next Year plan ( program, project)

» Disposal plan revised every four years

A46 Research &Development

« Backend Fund at least 2% carry out R&D of
operating technology and final disposal,
« ERA-56 : NPP Operator should
- Feb. provide last year R&D plan and
disbursement expense
~ Oct. provide next year R&D plan and project
cost

« Encourage distinguished personnel

Penalty Provisions(example)

A29 The Plan of final disposal shall actually
proceed in accordance with the planned Schedule
A37 One who fails to compiete the
decommissioning. ..or fails to implement the final

disposal plan in accordance with the planned
schedule referred to in Paragraph | of Article 29

shall be punished with an fine of more than New
Taiwan Dollars Ten Million but not more than
Fifty Million, and the punishment may be imposed

annuaily.(US$:286,000-1.4 Million)

Current Status

» TPC should submit HLW final disposal
plan in the end of 2005

» TPC 2000 version’s of Spent Fuel final
disposal plan has been approved by AEC

Proposed schedule for the long-term
SNF disposal program

Potentlal Host : Detailed Site |
Rock . Investigation ». Detailed Design
: Characterization : : and . ' and Licensing
and Evall : 1 Confl . '
{1999.2007) {20u8-2018) 12018-2023)

Engil i
. Construction .,
: and
Demonstration
| (2024-2081)

Operation

(2032- )

QOrganization and responsibilities of R&D

[ Executvevuan |

i
AEC [__MoEA ]

¥
[Fema | [Ner ]

Regulatory F'srformamia Site
authority
[ UNIVERSITIES 1

Nuclide migration ...

“E

- = < RA&D Projects




Role and Responsibility

FCMA -Strategy, Regulation, Supervision and Review

« TPC-Finances, Disposai Plan, [mplementation, Personnel
Training and PR

[NER-Safety Analysis and Engineering Techniques

ERL-Site Investigation, Geological Data Analysis

University-Nuctide Migration and Buffer Material study

FCMA

« Strategy Study:

- International status and advanced technology

- Important issues and solution methods

— Administrative strategy and policy

- Site selection: open, transparency, clear,
democratic legal basis

- Facility operator-professional, stable, long term
operation capability

FCMA(cont.)

Review Technology:

- SF dry storage before 2008
« Canister :design, fabrication, [nspection, handling tech.
* Near Field Study

~ LLW disposal before 2013
* Site selection
* Nuclide migration
« Far Field and biosphere-dose caiculation

Licensing experience: public concerns

TPC- HLW Disposal P1an(2000 Version)

ETCTIN RTINSV TPVRTTYS. ISR RN Y. T OIS AP

) euma 2932

E—— =

ERL-Site Characterization Tech.

» Investigation for potential host rock-surface
survey and geological drilling study

* Regional Geology and Environmental
Transition

+ Build up the geological data and simulation

» Natural Analogue and Geological Disposal
Concept Study

Temtative Wack Schedule for Povential Host Rock Characterization and Evajuation
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Topography and tectonic around Taiwan area

INER-Performance ‘assessment

Disposal Concept Design and Operation
System

Cask Analysis and Evaluation

Scenario Development and Study-data bank and
logic diagram

PA code and Integration-source term, EB, buffer
materials, Geology, Biology, Sensitivity, Uncertainty

+ Cask emplacement study

Preliminary disposal concept for PA
calculation

MHost rock : Granite
#Disposal depth : 300 1000 meter

WSpent nuclear waste : NPP 40yrs operation;
40yrs interim storage;
direct disposal

sCanister : copper with cast iron insert
uDeposition method : vertical in tunnel floor
wBuffer material : bentonite

mBackfill material : bentonite and rock fragments

Estimated amount of SNF to be disposed

Plant NPP1 NPP2 NPP3 NPP4
(BWR) (BWR) (PWR) | (ABWR)

Unit C1{C2 K1 |K2|[M [M2]Y1!VY2

Unit total | 3760|3772 5772|5772 | 1917 | 1925 | 6604 | 6604

Type total 19076 3842 13208

Remark: 1. Unit: assemblies
2. Suppose 40 years uuclear power plaat life sime
3. Suppose 40 years interim storage

Profiles and guantities of disposal canister

Copper—s BWR 1590 canisters

ABWR 1101 canisters
Castiron

PWR 961canisters

Totai: 3652 canisters

BWR canister design concept

Copper Bottom ~

Copper Cylinder

BWR Spent Fuel Cast iron Insert

Steel Lid "': I~

Copper Lid b O Ring
e
Stesl Bolt




Qutline of the conceptual repository

Surface faciiity

Access facility
Underground facility

Disposal tunne:

Deposition holeg——————

Profile of deposition hole

Host rock
{Granite)

Backfill
{Bentonite + Rock fragment)

Buffer
(Bentonite)

Canister
{Copper with iron insert)

Main Tools Used at INER for PA Model
Development
« ORIGEN-II: For inventory Caiculation
« INPAG: For Near-Fleld and Far-Field Assessment

« TOUGH2 (or FEHM): For Nuclide and Heat
Transport Calculation

GENII-S: For Dose rate Assessment

GoldSim: For System Integration

About INPAG

+ INPAG: /NER's Total System Performance
Assessment Model for the Geological
R itory of Spent Nuclear Fuel

* Including
INPAG-N (for Near-Fieid)
INPAG-F (for Far-Field)
+ Developed in 2000 ~2001
(in Collaboration with Monitor Scientific, LLC)

International Collaboration

* SNL: ic Concepts / \ gy and Technical
Consultant / Service of TSPA
«  GAl: Appli n and T Ci of GoldSim
*  MSCI: Application and Tachnical Service of INPAG
* Posiva: T C of Granite g
and Model Evaluation

* Nagra: Gimsel R&D Program

+ Andra: Technical Information on URL

« ICGRST: Technical Information and Service
« ICP: (1o be determined)

Schedule of PA at INER for the
fictitious SNF repository (2001-200n

e } Il '] ) I 'l 4 “
L) T t T L L) Al 1 A
YEAR 2000 2001 2002 2003 2004 2005 2008 2007

Establishment

of Repository Establishment of Fictitious Site

Systems Esteblatrnent of Design Concept
Techniques Facilities Layout Planning and Evalustion

FEPs Screening ! Scensrio
Establishment ——oermening Scenerio Ansiyais
of Pradiminary  Gaugeplusl Mode Development of Source Tarm and €85

TsPA Conceptual Mode! Dpvelopment of Geosphers and Biosphers System
Praliminary Testing of Potential
Testing

Anatysis & Evaiustion
of TSPA —




PROSPECTIVE

« SF final disposal operation is scheduled later than
2030
Technical obstacles could be overcome by
advance techniques

- Precisely in cvaluation

~ Safely in engineering works
Get the feedback from SF dry storage and LLW
disposal

~ Communication with the public

~ Trained personnel: operation, evaluation

Public will increase confidence on integral legal
systems and safely operating records of nuclear
facilities
« Disposal found will raise annually

Conclusion

SF disposal can learn from SF dry storage
and LLW disposal-technical and political
« Disposal cask design should consider the
consistency with canister used in dry
storage :

International Cooperation is necessary
Regional Cooperation to dispose of the SF
is a feasible option

S

International Progress

32 countries have planned or is
implementing the R&D program for HLW
disposal

WIPP in operation

Yucca Mountain Site is decided
Finland:decide Okiluoto site

« Sweden:2 sites under detail investigation

« Australia:ARIUS (Pangea)

Recent 5 Yrs R&D Budget for HLW

l 485 TP omme k) W%
wpam vamK | eToa | a€oa | seas
2004 = ? ?

32, 800 38, 137
2003 7,500 L 92901
91.9.02
2002 9, 835 91.6.27
34, 000 91, 000 90.6.28
2001 11,033 POt
90.2.26
2900 = 5,780 .05 M
1999 e como
At 28,368 72,580 249, 776 ]

Proposed R&D structures of PA at INER for
the fictitious SNF repository (20012004

| R&D Program |
f T ]
| Repository System || TSPA Model || Program Controt |
. Source Term | :rﬂml
{_Eng'd Barrler System | [ independent Review |
+ Natural Barrier System | Personnel Training |
System Quaity
y Anal's |
System Integration |

IR .. coombonsr_osonon S
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Programming of Site Exploration Methodology
(2001-2007)

Q Vertical seismic profiling

Q Cross-hole geo-clectric survey
Q Cross-hole seismic tomography
Q Cross-hole tracer test

Q 3D seismic reflection survey

Q Large-scale packed pumping test
Q Orieated deep drilling
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Preliminary Study of Performance Assessment

for the Spent Nuclear Fuel Repository (Since
1993)

QF | design pts of the repository system
Q Preliminary geosphere analysis with SWIFT codes
Q Sampling analysis techniques for characteristic

parameters (Latin Hypercube Method - LHM)

Q Sensitivity and uncertainty analysis techniques for

characteristic parameters (First Order Reliability
Method - FORM)

Q Preliminary analysis of FEPs information
Q Study of generic models for performance assessment

...... vee % «,
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