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Absiract
This paper discusses the guality control and operation procedure for gnaranieeing the
quality of analysis codes and data used in the performance assessment of geological disposal system,
with & view to assuring the reliability of the performance assessment resuits. This year, we have
summarized the quality assurance procedure corresponding to the quality assurance items to be taken
into account in the performance assessment, based upon the resulis of survey of existing quality
assurance procedures in and out of the country. Also we have discussed the methods for verifying
the analysis codes and classifying the data.
(1) ldentification of Quality Assurance Items, and Survey of Existing Quality Assurance Procedures
- Quality assurance requiremenis which have been used in the fields such as nuclear indusiries,
aerospace industries and the YMP and WIPP in the United States, have been surveyed.
- [tems to be checked in the use of analysis codes and data have been identified in regard of ihe
error prevention and quality assurance.
(2) Development of Framework for Quality Assurance Procedure
« The Identified quality assurance items were classified into check items and record items, and
the QA requirements in performance assessment anmalysis summarized as a control flow
- The basic requirements were discussed to configure a computer-based quality control system based
upon the control flow.
(3) Development of Verification Methodology
Verification manuals for MESHNOTE, PHREEQE and MATRICS, which are near field performance
assessmeni codes of PNC, have been prepared. We have also studied the strategy to establish
applicable limitation and criteria for each performance assessmeni codes.
(4) Development of Data Managemeni Methodology
- In order to maintain various {ypes of data used in performance assessment calculations, data
hierarchy has been developed by considering daia acquisition process, dala processing methods,
and reliability.
» Database siructure based on the data hierarchy and influence in the performance assessment
catculations has been investigated
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and Nuclear Fuel Development Corporation. .
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Computer Software and Codes

PA SES® °© PA NON_SES NON_PA SES®
BRAGFLO ALGEBRACDB COLUMN
CCDFGF BLOTCDB® EPAUNI
CUTTINGS_S CAMCON_LIB® EQ3/6
BRAGFLO_DBR CAMDAT_LIB® FMT
GENI _A® CAMSUPES_LIB® GRASP-INY
NUTS CCD2STEP GTFM-PC
PANEL CCDFSUM NONLIN
SECOFL2D GENMESH ORIGEN2
SECOTP2D BROPECDB® SANTOS

ICSET SPECTROM-32

LHS SPECTROM-41

LHS2STEP SWIFTI

MATSET THEMM

NUCPLOT® TOUGHZ8W

PCCSRC®

PLT_LIB®

POSTBRAG

POSTGENT °®

POSTLHS

POSTSECOFL2D

POSTSECOTP2D

PREBRAG

PREGENT °®

PRELHS

PRESECOFL2D

PRESECOTP2D

RELATE

SDBREAD_LIB®

SPLAT®

STEPWISE®

SUMMARIZE

a PA SES codes model physical processes

that describe the behavior

of the repository system. NON-PA SES codes provide paramelers

for use in the performance assessment calculation. Most NON-PA
SES codes provide their parameters to {he performance assessment
parameters database ; however, GRASP-INV and SANTOS provide
theiroutputs directly to the performance assessment codes, as
descrived in Appendis CODELINK.

PLT_LIB, CAMCON_LI1B, CAMDAT_LIB, CAMSUPES_LIB, and SDBREAD_LIB are
subroutine libraries used by the performance assessment codes.
GROPECDB, PCCSRC, STEPWISE, PREGENI, GENI _A, POSTGENI.
BLOTCDB, NUCPLOT. and SPLAT are codes ihat are used to
postprocess compliance certification appliication caiculation
results, such as for sensitivity analysis,plotting, and humandose
calculation.

Appendix CODELINK describes all the codes excep! those in
footnote b and NON_PA SES codes described in footnole a.
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26 - 1

CHEMVAL (R7¥7—V 1) OoHREH

SYSTEM
CEMENT
PROCESSES g CLAY SAND;TONE GRANITE |[LIMESTONE
Am,Pu, | Am,
Cs,Sr > ét;l,Pu,Sr, U,Tc,Sr u,sr
AQUEQUS * - . )
SPECIATION *
PRECIPITATION « « . N
2 DISSOLUTION - *

pH BUFFERING

AQUEOUS REDOX
EQUILIBRIA

IRREVERSIBLE
0XIDATION/REDUCTICN

ORGANIC
COMPLEXATION

TEMPERATURE
VARIATION

SALINITY
EFFECTS

SOLUTION
MIXING

SILICATE
HYDROLYSIS

aC07 VARIATION

Table 5.1 - Principal featuras of model systems
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& 6 — 2

PHREEQEODWRIESRHE (BREMH)

AV BB g 0 N b & R H Tk 16 i & F M T 7k 1 %
r—Z1 13 r—2Z2 %3 r—23 13 r— X 4 %3, %4
2.0 X 10 -2 5.5 x 10 ~° 1.5 x 10 ~—* 1.0 x 10 ~¢
8.0 x 10 -° 1.5 x 10 2 8.0 x 10 ~° 5.0 x 10 ~*
8.0 x 10 -3 8.0 x 10 -3 3.0 x 10 ~° 1.0 X 10 2
3.0 x 10 -3 1.2 x 10 ~°® 8.0 X 10 ~%) 2.5 x 10 ~?
8.0 x 10 ) [ (1.0 x 10 =% )
4.0 X 10 )| (1.0 x 10 ~%) 2.5 X 10 -3 3.0 x 10 -8
—— 1.0 x 10 ~°¢
1.0 X 10 "*)[ (1.0 x 10 ~%) e
1O X 10 ~® )| (1.0 x 10 7% ) 2.0 X 10 =) 5,0 X 10 ~¢
CO; [15] 1.5 X 10 2 4,5 x 10 -3 1.3 x 10 ~? 4.0 x 10 -3 stage-1d fi
1.0 x 10 -3 stage-3D &
S 0, [16] 2.0 X 10 °° 2.0 x 10 2 4.0 x 10 ~* 3.0 x 10 ¢
C ¢ [14] 1.0 x 10 "2 2.0 x 10 3 1.5 X 10 -3 1.5 x 10 ~°
F [20] 6.5 x 10 ~°
pH (-) 12,0 7.5 8.0 7.0
Eh (mV) 50. 0 50. 0 -100.0 ~ 100.0 50. 0 F-24 134K 5
pe (=) 0.833 0.833 -1.667, -0.833 0. 833 =243 R E
0.0
1.667, 0.833
1 :&27x#FED nol dnm " (mol/ 2 YOBNTLEE:R T,
* 2 DMRERIAE D HERESREAME L R — PN — U 5 PHRREQE M A F — s/ R -~ X OHEEREES, [ ] ABHI{E
* 3 : CHEMVAL stage-1 OHMESH (F6 1) TRRIEME O, CHEMVAL stage-3 OMESR (F£8. 2) TRHMEL, () WEK
k4 1A —Z4IZDWTIE, CHEMVAL stage-3 OEBICB LW TEMIE L,



—151—

T2 6 — 8 PHREEQEODOKRIME
A : CEMENT LEACHATE B : CLAY GROUNDWATER C : SANDSTONE GROUNDWATER D : GRANITE GROUNDWATER E : LIMESTONE GROUNDWATER
A, 1 EEHEFTE b AR 10l | B, 1 WIKESREEMAME 2 10gi | C. 1 IR TREESR (- IOFEE D, | ERE D L | B, ) R - E -FE-1 OB C0 I
Ehz 50(nV), RBJE= 95°C Eh= 50(mV), &= 25°C Eh= 100(aV), BE= 25°C SERTERHE H0: or U02-210 th= 50(mV), RAE= 25°C
(LR (DfEF S e {(IHEF R Tel.(am), celestite pCO,{gas)= 10 ~> * (atm)
(2pamin i (2R 5L ralvEit e Eh= 50{m¥). R7E= 25°C T@iEH caleile
{11, Te. Sr DiZAY¥AE ) Ctot) = 1.0e-8(mol dw?)
A, 2 HAHETECFRESE: A [HAmiPuils | B, 2 AnDiSARNE Bt C. 2 WSHETEHEOISERE (F- O (2, Tc OFE{LFH +Sr(tot) = 1.0e-6(mol du*)
(1 HERRRE (1)Co. Sr. Pu. AnDiEHEE (3K e (LS T OOFRIE (iERE DO, {2k IR
W Era e (e el 4 (2HE R HIMEH (2)Co. Sr. Pu. AnDiERRIERIRER (UL AT Lo ROBRAE
(2L (ST AR {b4E 6D D. 2 BIELk T RO Attt
C. 8 pHEREREOIL (F- 1D T= 5. 15 35, 45, 55, 65 75°C
A. 3 OffaEEonE - A2 B, 3 A MEOHMR: BERER p=4, 5. 6. 7. 8 © SERER U8, or UD.-2H.0 E. 2 Bfgfathois B LS
TR caleite, An(OH) s, PulOID, pli= 5.9, Eh= -100(nV¥) . ERE= 25°C (1)Co. Sr. Pu. AncDiERENE Te0:(am). celestite H (tot) = I,8e-6(mol dm®)
{11, PuiEREIE Davies equation (210, Sr. Pu. AnDIZEC{LEFTE (U, Te, Sr OiEAFE Srtot) = 5.0e-d(mol dm )
(1 HERTNE SideriteBfgf it ibRERE (ki L F FRORME (N0 DIGAFE, EREWEER
()RR IE S PR CCtot) = 1. De-2(mal/dm®) (28rDiEARNE, HARMERREH
A, 4 B{ERFCES A3 (BRI FHE (10Co. Sr. Pu. AmDiEAZMRE D. 8 [RERSYEDWNIL Z-1OEEC: Mk
Eh= 50. 0. =50, -100, =150, ~200(mV) aC0;(gas)=10"*°, 10-* %, |p~* ¢ E. 3 ifekRR& F-1D
TPiEE: calcite B. 4 Hhk C. 4 FlRSICL58% -1 DEH 10°% %, 167%° (atm) - B X shfzifek (0, 10, 30
(1152 EH U, Pu) DHEE 125 LB 8 il C10. 20. 30. 40 (IkigtE{bE fE iR 50, 70. 90. 100%) *iR&
(21, PuenihFIE B. 5 DXk :B. 3ie#E (const vol.) 508 &iRE (21O RTIE R Eh= 50(ni), K= 25°C
(30, Pu E AR L FRARIE + A 1C0, 10. 25, 50, 75. 90. 100%) Eh= -200(nV) limestone sea-water
dIC/UCYHYD ERTEE calei teBARTNTA » fz STLH TREEE PufEiE D. 4 vAVIMEELDORES : B \OEH Sr l.0ed 5.5¢-4 (M-dm=*)
(SIPaCTT+HV)PulViVD) (ko (1Hi#sEh 4z A3 b ERECO, 10, 25, 50, 75. 00 ¢ 1.0e-7 1.0e~7 (~dm~?)
(2HfE AR IE (IPuDIFHFE 1000) %84 (Lhantho fafni i
A, & FEEEHERG : B OBl (DA AZIERIRRER (BPuD N LD Eh= -50(mV)
Eh= -200(nV¥) (AANFZELfL 224 (AFEREMIAL S (bR RE Caleited@fafcioniLitREE E. 4 #Higthk
TRl caleite, pyrite. Pu(Ol), (SIAERMAL F e {LEHIIEE EHiEM: HWEY, Te. Sr OEH
{LFe(OH) s CamM iz 2 FTD0,(ag) | B, 6 FREEICLSEE pyrileditB {Lisll E. 5 el A LTl Col=12, Eh=-200
DEMR SFT8 | BRCHEBRESLEN B, 5 #pkiRE -1 D (2. Tc. Sr OIZFABIE ) izD. 1 I CBh=-50m) &
(2W%4%Eh  (Sipyri leRAtRRERL (LEEm L - F iR R o5& ohifizk{0. 10, 30, 50. 70 (8. Te, Sr OrEAFEERIRBER Ba L. ok 100, 10,
(APuifARIE, FFEE(LFHL (2HARpH 90, 1008) £RE 25, B0, 75, 90, 100%) ®iR&X
(3M5EEEER {(1Ehofmisi D. 5 rEEOkaE - H-1OEK . pl/Eh RAEEHM D, 3 HF
A, b WEORM . F- 1O (ISR A5 S (b SRERIE # EREIEI I 23084 L. + BUEERRATIE (OrthoclasetAlbite) DG OUCoat)=1. 0e-8(-dm*)
Eh= 50(mY) (SR F e {LEEMTRIE pC0:(gas)=10"%° (atm) FEHEE ¢ calcite
FHEH : AnC0l) 5. Btz k 2epMEpiithoi@e: gl {1iEieoptl, Eh _
Wgs0, fik:0.0. 0.005. 0.010. 0.DI5 (= kaolinite, muscovite) QUDIERRE, EREREEMA
(RS, An-C - An-S{ESEHIARNE (NELARDERIC & > TlREXh A (DAL {2 fl
WUFR ORI
A, T bRk
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HELTHD, BENHEREL £— FOEF L EE—Th 5h. MERE -ONENES
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BORH LT, BEMRETE L & — F CRMIEREA T > TV B, & 5o, BREHEK
SDWTHMESHNOTER U HF BT F 7 LOBENEL-TED., &
fo. AEEOKSHEEILRICODWTRTEL I 7 AV ) HOBRBEEEHEE5L B LT
STHABEXHET A ENTEDS, T5IC, MESEHNOTE RBEOBEZ®RIT L,*D
SHEBHOHRLEBNE LT, BHEMA v ¥ 2 SEOMBE L EREITY 5,

2.V —Ad—FULEa—

ERINCE, BRI TVRELEASEERUBHSD/—Ra—-FEa
—PMEBE LS, F L. ROV Fe—V@IFNERE . ERHBEEICBT3EE
MEBINTOVNT, HFlKy—RI—FU o —RJGRELL S,

S ARAERIEDERTE

ME SHNOTED#IER. T KBRITESOEIENEETML R— F TRASNTE
RELEASEI—NLOHE (RyFw—78ih) 2752 &ickb, #ick29E
1T - e S RT - B - HEERE A v v 2 A EBEIc > W TRBRTERIEEEEZ SN
Bo Flos FILOWBEEEZEZSMB I F v VBV TR. EEHEIRICAZLE
D, HEEPNICEHZIECEIDF 4 ) 7 VIBREGELOEENARELE LB, 35T,
T A= BRETVVERAT LTI &KL DRIENETREL L B,

4. ITE R

3.2 2HIIC/RL7cEBY, BBITREOHEBEETHIBAE IR LT 5, T, ERORK
E+5RELEASEZRALABADONR VF2— /iR 1 0% &3 3%, MESHN
OTE OfBFERIFHERRIINZE S B WIEEIE. TOREREZEENITEEL. MES
HNOTEORIEHE LTEET 2,

5. 7% A i B D BATE AL

J— FOBEREHRIZ. MESHNOTEDANF—7icxd 2 HEHOREZHNE

Lic/35 A — 7@t aEMd 2,

@ MESHNOTE €7 A @ERLIC % 2FTH 0 B8R & Ic D B E DL BT BAKICT 5
o, RTHEFEE. AEOEEZ 0 & U THEREFE L —5T 58 accuracy paran
eter, AXDREZET B, COFHREICLD, FIUDEEL LVCIDEEOR/NMEE
REEb 5

—153—



QIR ZE /3T A — 57 & Lt EATW, BEXICBIT 282425 T 572 08
WREE OEETT ) (RHEIC L. HBUSRORIE. EREEICHD 522 FH
WBTES) o MEFEHEICOVTIE, HHENEEITEL £ — b TRASh TV AHEIC
XfLTx I HTOFEEANT/ ST A — 7 2RET B, £/, FHEERIESELEOL
RURECEERE L. accuracy parameters AX%/35 A —# & LSt ER TV, B
KB BBRETERMT S, (FREHEICED. accuracy parameter. A x DIEEF, FHA
ERICRO SREFRIWETEE) o

@ @1 O —Rii L THEICHREHE /5 A — &tbf+ﬁ%ﬁm\£§%ﬁm#
5o SEEEICOVWTIE., EENEEFMEL R— P TRAShTLBEBIHLTE ]
HOEBANT NI A -5 2RET 5, (FECLD., DEFRHETEELESO®R
i EHESEICRD ZEEERNERETEB)

@ @1 OF —R T L THICHEEHIAZ /5 A — 5 & LIHEETV. B2 EH
T 5. BEEHICOVTR, BEORETEL £ - FTREShATO 2 EERE AT
RELTER - PNOHEATNZ A - E2HET S, (REHEICED, HEEES
ZE LB AOKRE. EHEEICZRHL ZEEFHRITETEB)

® 1@ O -2 L TEC KT ROBREE /35 A — 7 & UTEAETF 0, B
ZEHMT 5, BREECOWTE., BHEMMERETFML A — b TRAZA TV BREEST
RENFLELTEK - BNOFERARNTIRTA— 5 %2BET B, (KREEITLD., W
HEEOEB TN ICR BEMEEE LSS 0RIE. SREHICEHED 2B HEH
WBETE3),
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1. ELE»Iic

MATRICS i3 1 RICIFROBREENE & U ERTHELBITRICESZNETIH0T
HBo AFENEEIZ. Tang.Hodgkinson FOF i (1981,1984) LR, ST/7RERERAL
TEHIN TS5, FEEEANOFERELHEMITGNT 3 55880 TH5, SBAOD
BREHLELTR, BEAET O REARREON FEEZCIOEI ZENTE, &0
—BELEDERL >TW B, FO— NTHREETAWEN - (LFM T oREZ BLToEs D
THbo

@ ERSTAOBH « 48 BWHARDOLHIIBE LT
@ BED< M RAEE

@ <M RAABIVERETHORS

@ HFEO R

BEICB LT, P PEREzRELTE ). EERTIMOBNZZEEREZINTHEL,
M5 ETEROBABRETNE UTER. BRBLTHED 3 8 (Chi, Towss4A47
L) 2RI IEHSTETH D CHOoRBEMTHAOL3EEH 30 RMAEDLETHNWSYE
BITHLERET H 5o

CCTiE. (B2 2T NVOER] KR U-AEBOESARSICE S, BEiEdacE
ZONIRISTEERRT I EET B,

9 Y—RI—FOLEa2—

MATRICS OREEIZBIMETREIC—HEBIN TSI &, e, ThETRKHIEEDE
REBDH B LFELERL. FHAR T FTEBITREE LAY -RI-FOUVE 2~k
RIEIAELEZ S,

3. BRI ORE

BREHEAEHR S UWEBITET V& LTE. BT Tl Tang £0E5/V (D.H.Tang,
E.O.Frind fit, 1981) . Lester D EF/ (D.H.Lester, G.Jasen fif, 1975) . H{&EREITI—
FCiZ ROCK (B1#RE, 1991) . FTRANS (ONWI, 1983) %, #-o00D bDMEEINT
WB, Efz, BEFO T2 b INTRACOIN (1984,1986) Tid. 9HE2 1 O I — Fs
BMLTED. Level 1 ~3 THEKINAR Y Fo—/ BITRNEREI TS, MATRICS O#
AV E LT WFhOLDOLFHETETIIH 508, KR Y — NVEEOTEREESNEZBROICHE
FTETNABIE, /o, 2L OBTI— FELOHBNTE. FOENHEENIEETEXAZ
EDEE L - T JITRARICEHOBENSM U7z INTRACOIN ORFEREE & OF
B RERAREY - NVEUTHEATSBZ EE LT, 7272 L. MATRICS OV —RXF—LEF
VO AHERTE IRIEMBEIREZI N TR Y, THIZEE U TILEIE D Lester D
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WREREEY -V EUTEHATAIEE U, BER B EIC, 21 57— XS 2REFRIE

I ~MEFELIZ, (F%E8-18H)

AL 1 {3 INTRACOIN @ Level.3 (1986) &L D TH Y., EEX o (B
S, REBE. TPV 7 RAEHBEIT< MY 7 ZBEHR) 2ER1IC. HE230ITHALSDE
RBEAOEBNEMIRENRLE LD THS (£2TH—R) , ¥, BEBEIIL
INTRACOIN @ Level.1 (1984) X#FH-3 3D TH Y EHEHOHEHEYEL ST 2 BHD
SEFH (BREK, 518 ZHETIH0TH S, HIAMET XV BSEHEZRATREL
Ths (2275 —2R) . BREEMZENIL, FI5 Lester EORIRITESL 3OTH D, Lo
15 2 BEDV R —-LETIN Ny FPROBEEFN., FAFEEERNEEREFL)
ERAVCIEROHBEETTNOIRE L LETLHDLDTH 5, MEHEEIT. FELRRE. &
BOBETHRETEHDOTHS (44 —R) , BRAMEIVIE. B ET &R, Lester
FORITRICETCHOTH D, BBEZHI N Y FROBHET AL ST VW2 ROE
HETNVZAN. MATRICS DEHIBAIIBHEEARILT D00 THS (24 —2R) ,

(1) BRFERME 1 : INTRACOIN—Level.3 & O HB

INTRACOIN @ Level.8 i3 &£¥r — R B L UVE#HY —R0D4L 13 7 — X THEINTED.
FRATR DI LOEREr - EEHYy — R 1~5 B8O Tr—REMBLETEEHEDT
5B, EBESF -3, B—BE B Np OBR - HVEEZETL50THD. BEICLZEES
OERFBEERICRIIIERFELAEREL-bDTH 3, LHEOEREEIIHEA LS N
FROBHEFAVEBOE O, THROEREHE UTIHEREEHFICHITIEBESA P oL LT
Bo SHEAEARIT 100m BRI TDT7 5 v 7 AEBEEICH U TEET 35, 5% 8-2 ICE¥y—2
DF =&y MR,

(2) WBAERIZA D : INTRACOIN—Level 1 &D &

INTRACOIN @ Level.1 &, BITHRGOHEMGFES—E. BRE JUERMNICE(LTS 1 k-
ABLUP2RTOZETRETZ2HDOTHY. £ T r—IATHRIN T3, % 8-3~fF
8-11 iZ T o DTy — X LB EERE TR T . MATRICS B—E#MEOBEERSEE Lz 1
KILETNZHHRE L THBIeH. 20Dy —R 1 &5 BNV F— 7 BITORE LTS,

F—X 13 2TONRFTA—FE—EELIBED | RKEBHK - SBREFAEHELETE D
DThbdo BEAHIITE 8-4 ITTEYFBIIHER S ICF LRI EICNT 3 D4R
LT3, 7o, ERFHEREEEIIHL 2 BREEI N, A% 8-6 KR THEMERIATH
o CNED. £ 4 r—ROFBEERETAIENTE B, Wb, LHKOBREHITHEAE
IV FPROBEEFNVERAOCTEY . THRIZEREF IR IT3BESFo L LTS, A
BRIZ, 500m R TOD T 5 v 7 REKMBEICH U TBEEIN TS, —F. ¥—Z5E< MY
7 AMEEEE L | RUER - PBRETNVENBETEHOTH 3, 27y —RATIIEEER
5m OERERERERELTE D BEENOHEE JUCREIERIN TS, BEETITH
EEE - BERBEEINTOED, BREHE. £ - THREDICHY—X 1 OBSLREAFET
HB. FIHERIT 0m R TDT Ty 7 AT L TEET 3,
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(3) WRIEN : BB EOHEK—-ZD 1 -

Fr— i3, BBD Lester EOBMB LK T 25D TH S, I TR BHERINZ, LHEF
IR UTHIET A 2 EDAEETH B, E. T U 7 AWEITBEINTHIIN, BTRRT 4
A — 2 DIRGERIE A B/E Uiz,

O HBIAMEN.L : TATBEERWCBHETNVERANS O TH D, AEES
EUTIE B Np— > 2R3 5, &4 —AlE. MATRICS ©
FI7EEARCBEETINARIET A1 H0EDTH 5,

@ BIAEMEN.2 : HEAES SV FROBEEFNVERANWSE HOTH B, BHEHE
H—FE2EELTH0. HEFEFEEIEEN.1 ER—TH 5%,

® WHRAMBEN.3 : FINIBEBEACLBHETNERCELEBOTH S, ZOEEH
B & LT 2Py — > — >8Py EET B, W 2HEDHE
— BHPEEICRL. 75 v 7 APRESEMNT B EHTFHSH
A7z, MATRICS OEET N TU XLEWGHET 5 2 EDJiE L
35

@ BEEREN 4 FHEEFEI ANV FROBHEFNVERAVWSE O TH S, EHIMHM
233 FEBEELTH Y. HEEST 26Cm — >22Pu— >8]
— > — >20Th — >26Ra 2F WY B, &7 — AL, ZHO%E
RO HEESONERENERIAT 55D TH S,

BEALFIEN .1~ .4 Tid. BEBEE UT 16km OLEH S LEEET 5, HiFROFEIZ
0.11km/year. Bi7FMOSHFEIT 4.2 X 10 km2/year TH B, THROEREZE E L TT. &R
HEATEEAYOICEET %, SHEERIE. 16km ETO 7 5 v 7 A BBENIIH UTEEY
%o BRI THRET IEBONRM EFEHEELEMNE 8-11 1577, Tk, FHO1 X b
Jid. BTFRTEERET %0

HREEMRE .1, MREERGAE .2

27Np : 8.07X104 Curies 2331 :1.88x104 Curies
IREERGE .3
9Py :9.65%x108 Curies Y 1226 Curies
81Pg : 1.7 X104 Curies
HEEERE N 4
M6Cm :2.634%x10° Curies 12Py 1 9.457 Curies
2881J i 24.38 Curies 234 :1.01X108% Curies
230Th 1 63.27 Curies 22%R 5 : 1.558 Curies
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(4) BRELFBN : BT LB —-Z0D 2 —
MATRICS ORZIEAIBREE R T 5720 BIEMEN LD 2 20y —XEFR LI, 7
—4 ¥y MI2TRIEMED 1 bIUREHEL.2 EF—TH 5.

@ #EEFHEREN.]1 : REEHEN.1 CARTH 59, LROERRKGE LTIV I EE
ERHNERORXET — 7 25X 5 AR5,

@ MRELFGEEIV.2 : REALFRE .2 ERRTH 500, EROBRELEE LTV FRRO
BHETVZRCIEEORAE T -5 254 5 AR5,

4. HEEAEDHRE

3.2.2 iR Uiz &4 D INTRACOIN OR YV F<— 7 @SR & OB TIE 20%. Lester
FOFETEE OB T 5% DY EEEL ., UENKCRATIZI EET B, 7L,
INTRACOIN OEMT#ERIE. BIMBBICK > TREL ELZHDOEH BB, F—FDIFSD
&M LA 8-12 O K 3 IZEW T2, MATRICS OB R A FHEIZINE S 0hEAIE.
ZOREAZEZ L. MATRICS OHiBhEHRE UTEHES 5,

5. E R OUHREAL
- MARICS OBEMHHIZEAL T, IMEFTHEEHRBRTER IO BREBITEB LU T, Mod

DHAPRONTHWERBLTH %, 4%, LhoDAMREENTEEEBIIARLTHAER
FEREFT 1T MATRICS D@ REHCHRHNICBESTZ L4795,
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1% 8-1 MATRICS O#AEMET 7 — &
tOGE B RE 1 JRFLEIRE I B iE MO I RFEER Y
) 1.1 121 1.3 f4} 1.5 1.6 I7| 01| OD2fm.1|m2|m3 )| m4|Iwv.1|Iv2
BipETHE
B i O O O O O O O 1 0 O O O O O
4 & O O O O O O O O O O O
2% 0 RS O O O O O O O O O
< bV 7 R O O O O
porous sorption O
BRIERFIEL
1 O O O O O O O
2 O Q O O
3 O O O
6 O
IERRT
A VA O O
R O O O O O O O O O O O
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EEOWHANET -4 O O
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1% 8-2 EH¥ES — X (INTRACOIN Level 3)

4Ry Y (BNp)

1.5 Curies (2.114Kg)

R (3Np)

2.1X10° years

B 100,000 years
BITRRE 100 m
SEROEE 2,700 kg/m?3
HFKFRIR 0.0602 m3/m2eyear
iR 0.0001
L 5m
SELRE 5 m3/kg
AEE 20 m
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f#% 8-3 INTRACOIN Level.l1 Do —2

—291—

Ga 6b 7
BHlA MY L ”
Is
ERE BSHE D .
Te [YI‘] ” ” ”
B [ __Bi__ 2 DA .
—_Bz___ V4 ” 7
gﬁﬂ% Ia [m] ” #” ”
Lz[m]
R oK v [m/yr] ” 15 8-9 1.0
SHlR ar {m] 5.0 7
ﬁl?ﬁﬂlﬁ 2D [m] ” ”
ﬂiﬁif@lﬁ s[m] ” ”
BT b 7 A0HERRE De » "
[m2fyr]
%’ﬁ:? B} Z@%Fﬁgg Ep ” ”
[ELE e 9x 105 )
ﬁﬂsv MY 7 XQ%E 4 {kg/mS] ” ”
Bk b 7 204FHE K. ” ’”
Py
VA% P R R B
Ps
R N L S I T
Re 1% 8-6
[E#%D Mass Transler KA 0
Coefficient 105
10+
102

. MATRICS OBIECHE 3 Wk — 2




1% 8-4 ¥ XY

¥ & k 2 HH t12[year] ek Lo Rstee
R
) 2341J 2.455 X108 .
EEREgE o 1 __ | _2450X105 | 1000
I ____5?0:111_____2 ______ T.TX 1085 0.010
e s Y]
228Ra 3 1.600X 108 0.004
s 245 500 % )
M W A ______QI_H______1_________§_§90__1_0_3_________(J_FQQ_“__
I T S R 2.14x106 | 1000 __|
2331J 3 1.592 X105 0.004
#8565 HREM

Concentration Boundary Condition

e (0,1) = 10
5 R & # B veFT
v #ITFAKGEE (Im/year)

e : EHBMEQ.0D) |
F_: AOTOREWEH(100m?)

Source Boundary Condition

8RR & B Fk(t)=1k—(t)
T
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152 8-6 EBEFRE(case 1)

Ri Re
Cm 5000 80
Np 700 200
U 300 60
Th 20000 500
Ra 10000 20
%% 8-7 BEEE (case 2)
R Ro
TAR R TEE T TR TR
Cm 10000 : 5000 : 2500 500 | 60 ! 30
Np 1400 Y 700 ! 350 700 { 200 : 100
U 600 ! 300 ! 150 30 ! 60 ! 30
Th 40000 ! 20000 ! 10000 5000 | 500 ! 250
Ra 20000 ' 10000 ' 5000 200 ' 20 1| 10
1% 8-8 EBESEE (case 3)
R RER 7t &R G H
Cm 10000 — 7500
Np 1400 — 1050
Ri U 600 —450
Th 40000 —30000
R=G +H-§ Ra 20000 —15000
Cm 500 —470
Np 700 —600
Ra U 300 —270
Th 5000 — 4750
Ra 2000 -1990
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1% 8-9 HiF/kiHEEE (caseda, casebb)
y
Inflow Wel
x Bl
BERT YN wooaf  x-x  xexm
2n (.1c-x,)?'+y2 (.1:+Jc1)2+y2
NP
4n x-!-xl)z-i-yz y AEE
wel q-y 1 a 1
| (x-x,) +y? (xex, )’ +y?
15 8.10 Bk<w by » Zﬁ}ﬁﬂ{%ﬁ(case& case6a)
T F*& Ko s &
Cm 570 Kv=p P K4
Np 80 0o SEINIAEE
U 30 Ka : SEARE
Th 2300
Ra 1100
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4% 8-11

RRELMRE I TR W ICERB O & F e

Akt AR () FE e
228R 1,600 500
230T5 77,000 50,000
281Pg 32,500 17,000
253J 158,000 14,000
sl 244,000 14,000
2357 704,000,000 14,000
237Np 2,140,000 100
2387 4,470,000,000 14,000
239Py; 24,390 10,000
242Pu 387,000 10,000
26Cm 4,760 3,000
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BAERRA HITR G 05 ERGKREER 52 e i  #
DORKTS v 7 2 D 20%LLP g ‘;SE‘”X
1 108 Cif 5 -3 %L i :
¢ > Y| @RKT Ty 7 RIS B @SO%EA | )| Activity Unit
@ 20% LA
bre—21 OB ARE @ 20%L4P9
® 40%LLpy
Ci > 10%A.U. ORAIRET =T 5 55
OBABED 10%123%3 5 157 @2 A
b2 5 @ 20%LL P9
®40% LI
o,V ¢ > 10%Cilyr | OR/RAZ7IT v R @ 2 fEBLA
G > 108AU. | @pKEE @ 20%LLIP

(&) MATRICS OFHTRERY. SOFRMERRETEHEDH ARICEUHEESEBRT S - LNTE 3,
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