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Abstract

We have carried out the following studies in order to create the systematic methods for
the control and operation relating to the procedure and reliability for guaranteeing the
quality of analysis codes and data to be used in performance assessment (PA).

(1) Based upon the framework describing the procedure of quality assurance (QA) developed
in the last fiscal year, the validation methods for PA models, the methods for data
classification, management items for data processing, and static/dynamic management
items were studied. And & QA manual reflecting them has been created.

(2) Based upon the QA manual, information about selection, development/modification,
verification/validation of PA codes was collected and put in order. And keeping the
dynamic QA activity in mind, knowledge information has been extracted. Furthermore
the specification of QA system, which can support analysts in the dynamic QA activity
according to the knowledge information extracted here, was studied and the system has
been developed.

(3) Keeping PA calculations for the second progress report in mind, analysis management
system CAPASA has been enhanced in consideration of the experience through the
practical use and the requirement as a QA system.
¢ A biosphere code has been introduced into the CAPASA. Moreover the methods of

coupling analysis using the code and nuclide transfer codes have been studied and an
interface program for data connection between the analysis codes has been
developed.

o To cope with the increase of the PA calculation tasks, the CAPASA has been improved
to allow simultaneous use. Moreover extendibility such as the conversion to the
various type of computers and the introduction of large size codes has been studied.

» Based upon the practical use, the enhancement of interfaces and the expansion of

databases have been carried out,

Work performed by Mitsubishi Heavy Industries, LTD. under contract with Power Reactor
and Nuclear Fuel Department Corporation.
PNC Liaison Waste Technology Development Division, Yoshinao Ishihara
* 1 New Products Development Section, Nuclear Plant Engineering Department
% 2 Advanced Nuclear Plant Engineering Section, Nuclear Plant Engineering Department
% 3 Waste Systems Engineering Section, Advanced Reactor & Nuclear Fuel Cycle
Engineering Department
* 4 Radiochemistry Application Group, Nuclear Application Technology Department

-ii -



RS

1.§iﬁ%‘
2. EREEEEOIER
2. 1 F—E#H5BEEBFEORE

2. 1. 1 F—¥BFOROMMERER Sk
2. 1. 2 F—ZONEFIE/EEEROBRH
2. 1. 3 T—FDBRFHEDOLE 2—
2. 2 ffra— R, T— I BRb AR EDOEE
2. 2. 1 YMP, WIPP @RI
2. 2. 2 ARFEROE
2. 2. 3 —BRRHEY= 2 TADER
2. 2. 4 MEREMAEEAT=— FOREE~ =2 7 VO{ER

2. 3 RERFEREOCER
3. 1 #80/9REEEA OB
. 3. 2@%%@%9@#%
3. 3 REREEEREOCER
3. 4 GHEAEEEECLYa— [ BEH
3.“Eﬁ1/z7A®ﬁ%
3. 1 f@if=— FOERIIED B IFROE~— 21k
3. 1. 1 HpEFEMART=— FOmMmBSRmoieg
3. 1. 2 #{LITROER /B
3. 2 RERIERT AOREE

NN[\DN
W O G U1l O 1 Q1 Ol Q1 e B e W W W NN NN NN

3. 2. 1 FEBTRF—Fty MEBEBREORR
3. 2. 2 {£RF—-FEEORRE e 12
3. 2. 3 AHAF— ¥ RRBHEDORS et 12
3. 2. 4 £&8 cevere e 13
4. [RMEESRT AOBEEL e i 14
4. 1 ¥R =2— FOEA RSN ©
4. 1. 1 fBFr=— Fonir R €
4, 1. OMEMﬁVZ?AmmﬁA v i 1D
4. 1. BEM AT ERT B0
AL BT 2= AT T T LD e v ieneen 16
4. 2 FEREHLE TUTORURUPURR

4. 2. 1 HBEEEE~DREH e 1T
4. 2. 2 A7 x2—ABEOBEEL et e 1T

- 1ii -



4. 3 fhBTE - KEERRT = — F~DREH
4. 3. 1 fthBFE~DIESE
4. 3. 2 RHUEMREHT=— FoEA
5. HEhs

B

EIEER)

X 3. 1. 2-1 ZB{EEROFIAICET 3 v X7 AEA:

X 3.2.1-1 FEETHT —F X—XADF— 7 s
4.1, 1~1 AMBER D&l 7 o—

FHY

% 4.3.1-1 CAPASA D{iEHE ~DILIE

-1V -

19

18
18
i8
20



1. Exmx
AR TR, HEFECHAVAEITa— FRUF—Z2/MEE LT, ZhbDRBEERHT 5
b DFE, FHESEIZOWTREET) &I, bz EEMICHETHONBERIZEERD
M = — FROF—F AT H DI, BIREVFEDIIRBMTEXZRBERIES 0 /T LeE
i L. PG ROEEL L RIET 2 RN MEREFREZBET I LEENE TS,
COMEO—E L LT, HEEIMBLEL VAT AOHEMECEET & REETEEE LD
FOEBITHT 2 RERIEO—BWREE (7L—bU—2) &, BHF - ASRREEEC
B A HERETMEDO#HAA R CE AN TORERIEOERSE LB F 2 TEBET D L3&IC, Haefh
R OIEENEE RIS 5B b O o — RORIEFEST — ¥ O EEBFEOBRN 21T -
T&7,
FEEE, EbIL, TROOBRBEREE X T, HEFMECTHV B =— FRUT—¥ x4
LT, ThbDEERFEEL T O OGN FIEE SECET 3 EROEE - BRFE
DEREBEE BN E LT, UToRiEEELE,
() MEEHMEICRD R ETA - F—% « =— R 5 REREFEHOFIE, FHEXZEED
ik L7 IR ERE R BT B ,

(@) fRITEE L T 5 [CAPASA] #EM e LT, fitF=— KB LUEHAT — ¥ ORel
EATFEOBE. 2 bCICRICERT 37— Y ORERREAMT ALY,
WEEROEFEERRIE LTV DD R T LAREET 3,



2 GEREEEBOMER

ARETHE, RERIEEESEERT 5 L CHAEEEDASITBWTBERERICNE
DFONBLEZXONDT —F HEERFE. R - HAFHEORNETRo#%, SHER
AEEREOCERE TR o1,

2.1 F—ESEEBFEORS
AETHE, T4 ORMNRER2EHT A0, HETEFE, THEE, SHE
B OB - JEFEE I W TRE L,

2.1.1 F—FBFOEOBINMERERE / L
AMETIL, CAPASA OO RTF 4 F—F R R IERBBITT — Z 2 BHT 25
ICHEE D HEERIC OV TR L, Z 2Tk, MESHNOTE, MATRICS =
= FCHBEET D ANEROGME., HEAER., BRI, F9RF—F ., Sk
B8, WET— ¥, LFEF—F ., KBER. HTRERERIC OV CHBMEREE
BLE, &7 — 7 OMER. 4%, ERA. 1ER#FE. BER. = A2 e
RZ R E SIS L,

212 FT—XNBFNE / FEEE OB
AR T, FF IR LCREBSE S8 LT, £F -5 DLBFE- S8
BEESWUHITEITR o7, TORER, BHEE & LTL, AIEEIER LS
BREFRE OFRT — 2 0B, BEFT— 4 BB L T EBICBET s - &
A,

213 F—EOEFHEOL L 2—
KETHEH, 3Ty T rabz WIPP 7a V=2 MoBWTHEITT
— I R—ZEREGERA LTV D, AT TR, &7 —F OMBIERIC T 2 8EM
DOFEREZHETE LT, #BMEEO L Ea—%kE® SAIC IZEHE L, F0RE,
FICEOEN L 2R LT,

2.2 o— R, F— 2 2B b MR ROME

FEAEEEICIL, Y7 R 27 DT A 7Y A 7 MVCR O BB B RS 4 1
L7 b— A U7 3% &N o— FICER R — R RIIv =2 T L %
fEf L7z, %7, PHREEQE, MESHNOTE 1 L U8 MATRICS ® 4 =i— Rizxf LT &
BHRRIE~ =2 TAR BB Lis, ThICEl&fis . AEEI—RORMTE~=27 V
Z{EfE L. ML < PHREEQE, MESHNOTE 3 £ UO* MATRICS @4 =— Fiz& LT &
i % JREH LT,

'
o
v



ARFICHL, — IR REIEY = 2 7 L DIERICIESI S, KE YMPWIPP (ORERECES
FHIE - BEE T, BAOH RIS S TE L, %7, INTRACOIN,
INTRAVAL # ¥ OEEREES 2 Y= 2 OWERT, 2 2 OB Sh - FiEk,
RS e A SRR L, ChbDERICH &S, MEEIERLET L—bT—
s EESBEIIEI -, —BRNBEEv= 2 T ARER L. EHIHER4A 2DEFT IS
W B RESE T = 2 T VR {ERL LT,

2.2.1 YMP,WIPP {F#DUILsE
PHEEE I AZAT = — R b Bt~ = 2 TN E BT B IZHT2 0, EITT5XKE
YMP, WIPP OREEFHERE Lz,
WEORER. MEETHRUTOEESBTRTa— FAAVWLRTWS Z L2
7o
@ YMP :; FEHM (Finite Element Heat and Mass transport code)
@ WIPP ; NUTS, SECOPT2D
WIPP @ 2 OB BITHENT = — FiX. THZHKEMT =— F BLAGFLO.
SECOFL2D :#fizizoTER &L, AHHRDOBITEEI L > TEWS T
ERTWE, YMEWIPP & HiZ. ZHETILE = — FOREPLHEE F¥= A D
BHEEEANCTOR TS 00, BIEFVELUTLEEEF LLZBERN XD
Thb, HoT., AETIE YMPWIPP OREREFHENCIAT 2R EHE L,

2.22 2ARFRONE

MEAEEE & iR, AFBRET — ¥ <—X JICST 2% Li=iFRIELRS
7. ALEEIL. INTRACOIN, INTRAVAL AR EYOEEnY =y NTEASH
BESEF)E, MESERIRER L ORESER S —Z BT A B HIERZ B Lo UBBRRE
To7,

MEOFER., INTRACOIN B L TIXL_ 2B LU~ 3, INTRAVAL i
LTI 7=2—X1BLU07 ==X 2 TCRASNET X b r— X & EHEBITHT =
— ROREBEE LTEBEIZTESEBHLME R, EZC. &Fazs
b G &N REAIRIRE & BN OREFIEL IEET A BEAN O EEROE
BEFol, £, WRBOFET HZEB T = — F MESHNOTE B U
MATRICS ~ _FERaesERISR 0 R FTREME b A8 TR L,

223 —BAVRHEEY = = T VDR

' 4 > OMEEFEMAZNT = — FIoH L TR R~ = 2 T AR R T 1 L 28
BB L bz, SRNETOREREEZRM LoD, —RIORHE~==27VE
VERR U7, BEIE~ == 7 AOEIRIE, MEEEIZIER LIRIE~Y =2 T & RE 24



IR, bbb, Y7 M a7 ORIE-HEEICETA T L—A T — 2 n B LT
W5, Rk HEREDO MR <=2 T e LTIBRICHE T 5 b Ok, MEEEI/E
LT bm AU =W BGAR, ETORETEMaic, . BRI ORI ES
#ED D L TCORBHRFEICOWTIE, FRAPAEMCEELE, Av==27 1
THREESEFEE LT, UToF a2 8ELE,

O EFNADOLE 2—

@ F—FDLE a2~

@ TAMr—20R®E

@ HRBREDETML

® FREHEORE

® ¥V L—zv

@ FHifEsT

BEVDOSH

® BEHEEFNDOLE

@ RBRFEOKRE FRIZER

b OFIEL, MOBEEATITOR TV LD L MRRKETH B, 72750, 2
PRk & RIMED —E0T, HB LT HRRAE AT EFT AL L hic i< KT
Sleth, RRREETTNMET DROBEXFERAIMLT 2L SBE LY, £, “h
L OFMRILMEN AR bOTIEEL, HBLTET X Mr—2 LFIBTEE R ZRED
P LTI T RE LD TH B, AHHEv=2 T AL TlE, ZhbDFE
SEBERRL, LEISLTRYBELERT S L5HELE,

2.2.4 PEREFHBAFAT = — FOMIE~= 2 7 L O{ER
AEERE LRERRED 9 5, MESHNOTE i X0 MATRICS |78/ fTaE &
BEXONDT—ANREONIDHD, — R~ 27V ESE | ZhEN0OR
Wim— KO~ = = 7 V% Bk L,

2.3 mERTEEFREOMER

231 B/ HAEEEE OB
MEEEEIL, # - LIGTFT ROV 7 by a7HE, 54ty FOSE, iBFD
ERIORENCHERIAR2RE L, AR T, KEE SAMDOH 5 L
EoWTiE, BRETHEER L, £, KEN RSO EEIZS>W TS
FRMEEELEEL, FRAZENAFTAHELE,



2.3.2 BIREERE DL
BB RAMED BWMERILSWTHEL, F=v 7 v~ M L BRECIHAEB ETO
BEIZOWTRE Lz, RRETHL. R TERETO—RNZF =y 7 — M
Mx., HEEFM o — FORES— MEE Lz, k. SHEE L TOERR, =
— FOANF — & {ERRERBE 2 b QNS AR T BRI Coo ¥ B B BREFIEIZ DV TR
Lz, ARTICHL. MEEOEREBOBHERII OV THRE LI,

2.3.3 mERIEEREOIER
AT, T AETRTFHRORN-RTE / EREFEORE, B8/ BRE
HEEOBRITRRICE S REREEREL ER LI,

234 SREBEREEREOLEz— | AEAH
AR CIER L SERFEEEZEEO SAIC B L E=—L, BLTO=2 XY

r’A3BH o7,
- &l AR,
- BREBEMAD L,
- ERBVATLEEATHI L,
F B XETCEEEEER TS I &,
- KEIT B BEEOEENE,

Ukoaxy bERBL, AERTEEECHBIERZITR T,

3.1 fEtho— FOEBERICEDAEROMFE~—R
3.1.1 MEREEEMMARAT = — FoaiR{kiTR ol
STHECEBRECERANTEMRICEIE, BEHE 2— F ORIGEN2Z,
hEk{L5 n— K PHREEQE. B4 ogfE BTt =— F MESHNOTE 238 &
OB ZU ik h D FER 1T = — K MATRICS (284 2 fni{LiFRoOPEELE FEm L
Too
WMEOHR, LTI RyamEeEE M &h, TRFLOMT=— FlionT
HRomRBEER LT,

(1) ORIGEN2

O ANT—F#0IRETHITRAE



@ ORIGEN2 mi— KD/ 5 DBV L B R ~DES
@ ORIGEN 2 @t RO SO

(2) PHREEQE

O BAET—F R— ZDHIFE

@ IREEER

® AW Davies 158

@ pe BlkA 73 > EHR

® WiE: FiE

® MREIE : R F v — 7 AT

@ B5E : BETEF— ¥ & DBk

FHTE : R — ¥ L DLk

@ AHITF—2DIARETARESEH
@ EFNMED I RZBT B R EAEH)

(3) MESHNOTE 2

O EEM OEMOBER ORI GT 55

@ VY—EHE, S %20 T AR ORI R B R

@ BRE., 12 ~r M| HEREOBIHT IR AMHEA~DHKE

@ TTROEMEEEORE T 5%

® EXEHEREEEZE LICEAORTEE~0RE

® T A—F O BRI DRI ST B

@ BENDLEBRT oY FOER

ERERIRE TN L —REMRISETAOPAERSEE & LT OXERE

(4 MATRICS

O H 7 BRI D RRAT G BB ~ DR
@ V—=mr S Ay—
@ MRETF AT & B BBy

3.1.2  ZREfbiFROEE Rt
BIEHT = — R oW TIREE N iR LIF R E S & . S S OMITIEE~D Rk
W MR ROBENLHMAFEOER BT/, AMETIE. “hb



DEREFMATHRICHMAA L 2D EEDBXFER L. 4 DO =— FOEH
L@ REMRIAT o FBRERN L, Thbb, REShimB{uiFRine
NEARBENCHRET SN THY ., BEVWAEZEDLOTHD, INHDE
TEOWTHBROHRELHEHREL B L LEBHEZERT 3 2 LITHAENCE
HTHB, Eln. INLORTRH  LUTEIICV AT AMEEITI ZEIX. VAT A
RIDEEREAEHEIC 725 L FRIZ, TR ENOEBRBFEAIMRFERICEEF L
EAERLOERY . ERARFEEEOESICES MADOER - RELERXRT S
MRS, FITAEEIR. K 3.1.2-1 R TE R BT 2 ROz
(EIERMOEH - ERHEFTIICBLTHEOR#AL & L, VAT A E LTOHER -
MAEZEZEE L, Thbb. YATAITALHDOLEBEITILOL VAT AR
THHEIZZRIDILOLIIRELHETLI L L LT,

T DA E AT A EICRBET ST, LITOBBEEALELRD,

O FETEREIZ L D ANRGOERZT D b 0¥ = Y ZrEiE

@ BESNIEANRGA—-FIRTFORESNLEAREEZRRT 255D ¥

SRR

@ MEVIE & DELESEE

@ BEMEORBHITRER & D8

® BEfFomi{bit o kst

ThicESx, YEOBLEEREE L oo, ATETHB L LEEEZ 4050
HeBE R MARAT =2 — RIZ oW CEN-FH L,



v B

(-4
AL

[~ -~ —

B R AR N SE)

\\\\

a2l

G X L OBRAVEY S UR MG

Bl Cot S 21 ey

HEOILMT LLA

v
~

T £ 2 B 2 T ot B A My

Bl S LAl

y

1-2°T°¢ %]

A

MY
WO

Wz 1HY
o4 ae3E Buiuaepy
A L
| x
- h
@A) ” LW e AEA—A b L
Wi ] > CHP 2N
HW QM7 LXK 2



3. 2 SEFRILEVART HOHEE

RITEEZEDE L. BHABIZESHWELOTHY, BITEERRFHOHEZERTS
LA, Ea—erII—BNELRTWEERELCEENRD, o, FITERCEDD
EREEB T ORISR, HEBCI OB, nMzETEORBERDL L, EREICTD
PREEL 25, AR TIL, CAPASA LCiTbhaf@ifofROSEREEZ B E LT,
gt =— RDOANT— & ORYHEPEE MRS L O HEROFEXEFZ1T D BRI~
AT LERRB L,

RERIEL AT AL, (SR FEROKAMER BT 25 BV THEEL T X i
Wems 27 a [CAPASA| #ESEE LT, GERIEHEEL LUMEN—RICESEHERE
i,

3. 2. 1 HEBTRAT—# &y NMEEBEORERE

BEBTRT— ¥y MERBIL. BEBTRNCBV T, i — FOANTF -5 F
ICEBRESNB AT A—=FEFBLELT, T—F () BLUOZoRHAFEFREERTHI L2
A& ¥ 5,

(1) F—F~—2ADHE
FeHSEEBRFEORMERICESE, BEBITRTCBVWTEELRBUTOF 7
Ty hEHRLLT, F—¥% (B) BLUOF—¥ OLBFIECBEREOWMMEREEETD
FanF 4T R RERFE LT,
() ERFWRT—FEY b
HREBITHRITIC AV b A RBO LRI CHERRERICAVON S REREEZ &
B3, F—#i%, ORIGEN2 DF 14 77 UnbIEREND,
b Ay pIF—FEy b
H 5 ZAEULEROBIEDA > NI 2 EET 5, F—F v ME, ORIGEN2 Off
WRERPOIEREND,
(c) BhEET—F#Ey b
FREOBREYEET S, F—Fi3. MEMLVZIESRLET 7 A VERWTIER
T 5,
@ HEEHEF—FEY b
TEOHRGEPERT S, 73, WALV T ESIET7 7 AV E AV TE
Y5,
(e) ILERET—F v b
FTEOMMGEHEERT S, T3, WEM Lo RBHES 7 7 AV ERWTE
Y5,



X 32111, ERF—FEy hOF—FHEEEZTT, 2B, 7087 4 F—F_—RiL,

RHEREBLICEADEANDUTORNERITBE T 5,

@ FunT4F—F_—2ZiE, BRIE LTEMFEOL Ea—S ik, REMSMREL
NTNWBT—F OREERNTS,

@ F—FZOHBRBEFI. AVATFLAOEBEORBRITILETEXS,

@ ETOFATEN, 7F—F OBMB XU 7 — 8% v T BaEEEMART ~FH <5
5T ENTED,

@ BFOBRREEEZRRT S0, —EBEHShEF -2, —ElRds - LixTai
"

(2) 2—FA ¥ 72— 2DRZ

TaRTF A F— PR ZADF—F ey FOBREBLUSBEET I —F AL F T o—2
EENTA—FOBEGCHARB Lz, K2 —PA ¥ 72— AN F—F &y PRI
TOFIRZHS,

@@ A prYF—Fzy |

F—FEy FOBGIT, HEM U CAPASA Z2AWVWT., RERFIEEZICRESLE
FIEIZTEYS ORIGEN2 DT B LUBROFEETV. ThE INV—FF—F_—2T
BiRT 5, TR, FAFRCTHE L2 —F A ¥ 72— R ANWT, F—#Ey b
DYERLTE & 72 BEITRE R OBIRB LOHIMEROBREEZ TV, T F _—RIBAT 5,
M) TREHRT—FEY b

ERFRT— &y M, FHECHRB LIc2—YF A ¥ 72— T, CAPASA @
T—F R ILEHENT ORIGEN2 @ DECAY T4 75 UDER, 72 b UNTHEBhER
DREZEITIZELEIICEY, F—F_—RZHET B,

(¢) WMREF—Fty b

BRET—FEy MI, MEMHL 70y B —F 4 27 ERIFEFA-LVOHRA 7 7 A
NEBEZTEFTRESNZBRER JUHBIERERALLEZZ A Ve, AIETERE L=
— WA F T 2 R ETHARAS, RELBAR LRI, F—F =BT 5,

d) HEFEHZET—FEy b

DERET—F v ML BHEF—F .y bOBGLE RKRFIETERET S,

(&) MBRET—F vk

LHEET—F vy NI, BRET—V &y FOBELRELRFETEET 5.

-10-



STRIFRT ~F9}

A

{ERR R

{ErE
IBERFE
ZA 77 VER
aixt

A
RS
REES
HEH

of ot b YTy b

E=EEn

{Efk A
{ERRE
BEESR
PLAN &%
B b bk
RERAFR
ST Sl
aiAx}

T

&

BRRET FEs}

4F
fERLA
ey
B
PLAN % #k
SHTE
B
axvk

HTFx

FA47T

SrEESRELT T Eet

&%
{ERZH
{ERRH
BRI
R
aA}

1 F Ak

T

E30d

VERTEE
EMEEE
aixb

A7

N A

o
1ERER
fErk &
Nl
BEE
oAb

B8

¥
B

Hi TR

FAFT

3.2.1-1 HEBITRT — & X—207—F HHE

-11-

FEH

AR
al: (il b8

b fill == il
aA»rh

B

£ Iy
HE
LR

p——d|

e

AR
P ER B

HEMLEM
A}




3. 2. 2 AT O

BEOMT 2 — FOANF — Sz E L CRESRD (T A— Y OB E#ET 5 -
LR MREFMERDGHEEZRILT 3 L CEETH D, —H. N5 A—FZDBAME MR
HICDITI, BEOANT —F AN, 2BRIZLENDHY, b a—vrxF—RREAET
SRR, Fio, SRRFARLEL TS, TLAKIC, =2— REEE Bt
BWTH, NI A—F AN 22 25— DRENEZ BND,

AT — BB E2—< I F—DRIERANT—FZ B D/3F A —F OBAMEREE
BEYE LTEY., FanF 47— F R 2NOF—F &, i a— FOARF—F 2B 80
IZERRET DAERETH D, AHEAEIL, CAPASA T 5 PLAN DRE% 33 L. FHRIZEML
TanT 4 F = R=RADT - F L a— FEBREMT 57T~ F X b7 AT V= b
BLUORFEDT =27 0—F 7V b eF—F T4 NF - LV ERERTLES,

F—FART AT V=7 ME, F—=F 7 u—%AVWTHEi=— FEFBE L PLAN %7
Val FEEREIND, ZLTTF—F X 75 PLAN 722 &7 h~DF—Z O,
PLAN 7 V=7 MAREBENZT —F 70 —DRB LREIC, 747 BERT 5
NIEAROT—F G 77 ALY FanF 4 F—F_A—IXWOF—F & v ;)% PLAN
ATV bVOANT-FIEREENS,

3. 2. 3 AHAT—FHREEOHRE

ANT -5 DIERL, TR ET, BEOD & Vol —EOMTEEE . ER,oBZa
KT 2720, g =2— FOERICFD 2 IFROMM~—AMbB L R ERITERTFICES
&, LT OBREZRRFE L,

(1) AHF—F DA

AEACHERIL. 7T 7 OFRREEB L UMt — FOR% - B, RIF%ICLy, FHa
npled, AW7T—FDERIE. BEERFOBRIZESHTITILENDS, LoT. A
BElE. AT — Y BEMMRMOT 7S Ak ER L, ZhIZET A—F ORAMER
RET I MBIERET —F L LTBHFTHH B LI VAR SN, BEITE, ms
REBRBTOHREONE (MHEE KLyvRREhME—R B LUEF2— FOAR
T B B HIRRAI, TIUTTEVST A= Z DEEM OMRE 1TV, BREERHICA vE—
VELTRTTINATe T4 (mo V) #M%LE, SOk FEd b Lok
D, HEGHERAEH SRS AIKE, eI ARUBT A0 TR, Bk —x
(F—%) ZERT BT LR VESIIRIETE LN TE 3,

TDOANT— FEAEMHEZRBEEIY, CAPASA DEFDANT —F ETT 4 ¥ EV a—
NMETHATE, PLAN 23E177 5 2 L2 F—FZ ERPIZER, FIAT2Z M8 THETH
Do

-12.



(2) ARATHEES D RL GRS
RO ZSMTML. BEORER, FIBTROhoRE RN =— K& A
TEETRE RS L DB L {Thbihn b,
(a) ST FIARAT O RIS
CAPASA ETERSAEY 77 Ly Ay — A RRIERESEORMIT. 3 BB THES
NEAEMECERING, T LT, BRI, ZOBBRIEKLS - Licky,
BEL BB ERRT B LERTES,
(OMBIEHT & o L BsmiaE
CAPASA #1-CFF il i BETE D FRAT 7 e & 7o I ARATIR & DR Tl & LT, BT
O EIER O 2T MME R T L,
@ MESHNOTE 283 2 6RE., HEHRHEOELICHT dBEREHE~DEE
AIEE . RELEASE % I\ V7o fdf & FEiciokisHisR L a0l & . HER
Som I Ui LU & CAPASA J:'C*%ﬁﬁ &hi- MESHNOTE ofi
Wik R% BT T B,
@ MATRICS (2857 2 ERE{LTE T NV & DL
ATEE L, BRI OREBITROEMEITET 57, #EATHE L MATRICS
OISR SRR B,

3. 2. 4 F&®
SERIEEER L UER = — FOERIZET 2 20— R ICESF | AERIHEEOF
TEENHPHAMEOBWEEIIBN T, BTEOCABERDL L, EROURILBLTL 2 —
2T — % kT A RERIES AT AR L, AXT AL, UTOBEZE,
) HEBITRT—# &y MEEERE
AL, BEBTENCAVOND T A-F %, fEFRG SOMmERE Iz
FeB R (FaRT 4T F_R—R) FRAVCERT S, ., 2= P4 ¥ Tz
—Z L kY, F—HOmME. BH., MRLH|MIIT I,
@) HHF—FHEE
HERF—ZEEEIL, TuT T SRR AN T — 8 & @i a—FOA
N7 —# L BHNTERRT B,
(3) A7 — & WEiREReE
AN T — ¥ R, B o— FOBRIED A MB—XZESE . ANT -
¥ OESVEMHR. 72 b IR RO R LM OEZ1T D,

TA B DEREIL, IRITEE S R T A CAPASA LEBRTIT TR Y | RATE L. CAPASA
MHOBBRIZHMATSZ EFTE D,

-13-



4. BTEBEY T AOBREEEL
INECOEAIVGEONLMEBIUCARBICTCHEE LERERIEV AT LAZEZR LT, #
HEBE L AT A CAPASA OBEDBEL 2 =i Ui,

4. 1 BT =2— FOHEA

AEFmET AV [AMBER) 258 E LT, ARAF—F2Y 7 b v 7 LORBEOHHT
1TV CAPASA WZEA Lz, £ 7o, AT o — F & BRIz CAPASA (28 A F 4.0 MESHNOTE
BEIUMATRICS EDF—FEREETIA I 72 —R 72 T Z AR L,

4. 1. 1 fEAf=— FOSH

AMBER 1%, i =— FEHI. YAS—IMATANT—F DESRCERESBAOS S
T4 AN F A B T 2 R B, 1o, AMBER . #RHET A ¥ R OEHEL
LVREOHEBR ETORETTHLENTED, LoT, BAILZ, ARATF—Z 0N
IZINZ T, CAPASA XY AMBER # 2179 5 7= H OSIEE RO RIS 1T 72,

(1) FIEFEOHES

AMBER O#l#liX, ®4.1.1-1 1273 & 52, AMBER &7 %= 2 MZ PLAN Ol %
Ehd &, CAPASA FIR SN TWHEEE (m— I AFERE) 75, AMBER ARET
EEEE (Ve— MHE#E) & AMBER E#HOERE1T5, T LT, ZOEREZITER
o7 Ue— bEEETIE. AMBER 2E8IL., TOEEZ u— W HERICERT S, BT
#Fik. AMBER Qa2 —HA ¥ 7= —2 L CF—% OERL. fEHTET. FEFmo—EO%E
EEITo iz, BEE 7 7/ VHEA LT, AMBER #%T$ 5, D%, AMBER 2 LY
RS ABNZ 7 AR, a—UNEFREEICEBMICE RSN, 2 ONEROME =
— R & RHEIZ LT CAPASA OF —F _— 2t Eh 3,

(2) F—#EDHH

AMBER AN FT —F %, F—F - AW THEYIZER, REFET22D, AHHF
—FDWMEESIT L, T —F X—RAREHOER L 2 57— F S OWTHRE Lz, BFo0
R ABAT-FREBREESNZI AT AT ORT, F—F —REFAOTHREREELL
TEHETOINTA—ZE, UTFORTA—F L LT,

¢+ £7T Compartment {(ZHi} 2RRIOEHET —¥ 2 E8H4 5,

¢+  2TO Source IBITHERFIT T v 7 AT —FHEHT S,

¢+ 2T Transfer WBITBHRINZ T v 7 25— F 2 EHT B,

¢+  Observer & LTHEINLAT A—F OBRINF—# 2E8HT 5,

BB, ANT—ERZHET—F L LTELZLR TS (Probabilistic Case @) #H&1ZIL,
WENDRZ A—F LR RE, B/MEB L UTESEE T 5,

-14-



Fio. BTOBRER JCREHEOBAEI L, LTFTOT7T—F 67 —F —XERAWTER
ER-T

¢ BFEFHE DAV E

¢ AA77ANETTANE

+ FRNTREREZBRHBLI- AT T740

B— R B Y= — | BHE
CAPASA FiIFf AMBER #If
Fom Y ot R
® (@
Y =— | AMBER 0
AMBER @
® |® ®
= AhF—&
A F—
774N

@ ~®

X 4.1.1-1 AMBER &l 7 = —

4. 1. 2 fEREHRIRATL~DEN

figtr = — FOF—F s 05 ificE-2&, AMBER ODAHAT —¥ 2 BONIKR#ATH7 5
AWERREL, A7V = MEAT— ¥ X— 2 EHXF A VERSANT (CHEELE, F
oo AHATF —5%, 207 7 AMBIBHTEA 87— 270l T8 kHRB L,
AMBER DAMAT —F 2T 5 7 7 gL, CAPASA (CBEIZEA L7ofifir=—F
Bns T 2HELEA2 V20, BoBFORAS SREZHERBICHATH L E#EEL
TREt &N/, Z07 7 ARG, ChETIREA LRI = — FERigD, T 2k%

-15-



EHT D PresData 7 7 A LIRAE S ArPresData 7 F X% 452, Compartment,
Source, Transfer Z##5 3 Arltem 7 5 2B L Contaminant Z##4 5 ArElement
77 2 & ArNuclide 7 7 23 KU Observer # #8935 ArObserver 7 7 27 ¥ bk X
nad. :

4. 1. 3 HREMRNMEZERTARDOALE T 2—A 70T S ADRE%R
BEMPRBLU=T 74—V FEIEEPOKESITRRELZZR LT, AYEIZBIT B
Yo B % S4Y 5 72, AMBER & BElZ CAPASA IZ A #%.0 MESENOTE 35 & (" MATRICS
b OEEGEFIRICB U TRE 2TV, B 2 — FROF - HE% T v ¥ 72— 2 T0 Y
5 AEB% LT,

AMBER & MESHNOTE % /=i MATRICS & Oisiit. BUFOAEIC L 0TS,

@ AMBER THE LIS ED Yy — X & — 5 1Bgly KT 3888 (Sviy) %.
MESHNOTE %7-}2 MATRICS ORFEHKINE (Bay) KBEFBILICLY ., BEE
FHET 5,

@ MESHNOTE ¥%72i% MATRICS DfEMiHER CoH oL@ %ES . AMBER @Y — 2
¥ —AIZBRE L, AMBER ECHIREZEHET S,

-16 -



4. 2 IREEILE

AMETIL, EAL VGO MRAOREE, 25 NI MmN O RER ERPRAE X
UCREBEREV AT A EOEEZEMNE LT, CAPASA OXRZEHR L, £/, SHROMF
22— FOFHREAL CAPASA OB AME ORI TORFNEIT o7,

4. 2. 1 HEEHEB~0EH

E2RED ELDIZAT TORTEBOHERNICHET 520, BROBIFERY <1 &
RV AT AR — I RF—aEHRE LT, BRoEE# LT CAPASA #FEs
IWERATER LS, F—FR—AFHVRATF LD TG A Y AFOHEMN & F—F _— 2 D4y
Bk Fh Lz,

ALY, RERIT Y- BB TOR CAPASA BHIA IR TV, 4%, —
ANEPNTHFIRT D Z LB TE, ZSHOMITENS., FRHC CAPASA £RIAT BERICE.
AR, Bz CPU (PREEESR) O0AWNEXREBIERT B LN T, HEHEEST —
BT Ve RAEEDORLIZORENRS,

4. 2. 2 AVHFTz—REBREOBEL
(1) I 7HRFAA ¥ 7 - ZBREDLE
TG T7RRAAE 72— ZABREOIERE LT, EiTia— RO Z7RRFEY 22—V
A& L UTEER PLAN ORiAALMEE, 77 7 OB R LU ECH R EK
L7,
(2) ORIGEN2 7 —# ~— R {REFEE DR
=7 74—V FOBRHBBOFNICACAUTOT—4 2 €8y 5729, ORIGEN2 iz
B335 — 2 X—2DRFEE OIEEREIT1,
® (e, n) RIRICERPHFOTRAF—2RT P LREEH
@ BERESFCLIPHETERER
@ yBROTZINF—RRT P LA
(3) ORIGENZ2 D{fiBifEROHK R
PERD 27 5Tk, ORIGEN2 OMERPHEIRS oM &ML, /<2 MEHE L
TF—F_R—A L THEHBENTE L, BRI, 204y MEROIERFEZHR TS
Lz, BHIEEORE LEITV, #BNERET — & ~— X5 s LUANT
—Z PO BHERE AR T AHEEE R L,

-17 -



4. 3 {HEFE - JORERT o — F~0 R
YA I BV RFAIARBY — 7 2 F— g VPN OBE~DOBBRY IS Ez—Fo
A AT T CAPASA OIFEHIZ W THEHR L,

4. 3. 1 HEsE~0OHRME

CAPASA OffE~DARIZ, ZOEN, CAPASA PMEALTWEA47Y=2 MER
T _R—2REE L RF A VERSANT O EHENSD, BLUZOBBOA L —T 4
VI VRT A (U4 RYVRT AETe) OBEBEILKRET S,

FIRA RO, VERSANT OGN OHEIC1L. CAPASA 02 TEBET D
BIZiX, &Y —A2A2—FD3 0% UE EHETF—F_—XT 7B RXE5 O RERBLE L
725, LdL, PLAN, F—F7~—x5lf#lix, VERSANT DMEMET A EHTITV., fih=
— ROEITOAE M TIT 5 B, FRN—F 4 &V RF AILEET 55 AMBER
DBEAF R L PR FEEAVCIERT A ZENTETHE, T —F 4 VI RAF A
B LT, UNIX RUADHBEITIE, &Y —Aa—FD4 0% NE LEDBT5T7 4 TNz2—
YA U H T e RAESGFOERBARMS LI L 25, £43.1-11Z, InbORITTERETT.

4. 3. 2 KRHEBMHFT=—FOEA

KEVERAT o — F3, YA —DR CHERR S, BoEBRES,. £ 4311 THR~E
R VIHEET 5581, CAPASA ICEGIZBATHZ LN TES, o, fifin—F
MR, YAR—BSET ST 4 AN 2P BT 2 2%, HOEITHERS UNIX
ROFZEITIX, AMBER &R FIETEAT D ZENTRTHS,

—F. 724 DAL, CAPASA AEIELTWHo—AAEHEER (V—2RX7F—V 3
V) LEH=Z— FRETLTWS Y- bHEE (ViAo a—%) LOBTAR
FF—E B EZETIT 50— MREEBEO 0 7S Ak o — O VEEERND
BT AEET 07 AR FRICERT ALERS S, 2B, Bif=— k3, ALt
WTT 74 na—WArFT7x—2X (GUL) 2Folc vy T LR ofeit. BIEREE
A Windows ~<—RZD7-%, AMBER D4 &L R0, f#fi=— FOEITEB O — A
B EICRTT 5 ENTET, FBTER. VEe— FEEBIHm LT GUI 28ET 54
EhEH D,

LorL, BEMIZI, BIFES. n— A AREELE Ve— FMEEROB S TEICHEL
THERT I EIRELEESLD D, BPICY T— FEHER LT, AhT—F 1Bk, #E
WEITEDT R TOBERITV., FORIARNT—% % Windows MPRIET 28 F=~< >
FERAWTe—AERIIEEL, 20%0—IAHEBETEOT -2 28 LTLEY
75 2L ERERSTH D,

- 18-



YT L EA G £ L4 10D
TLYLALAY LemAsr ke SO
(LN/GESMOPUIA )
FEAWIK %O O T ¢ 7a¥ XIN( YE | URKE INVSHIA 9
[l (SHB{
HE 4 —L) $HEO R VSVIVD £H epAME %0 B ¥ XIND WF | WE LNVSHIA g
* O @
M@ >EANFHLHE "L (LN/GGSMOPULM )
HEVEMYHED. IR 2'E'F HEAULIE %O T R YAE XIND | L] —= | e LNVSHIA ¥
W) RS 7 Vi LAANY | (¥ —> MOPUIM-X) YK UK
&Y EA — o U ¥ XINN | L2E] —o JINVSUIA e
GG SMOPUIA
16°¢ LN SMOpuIpy W %0 T R | (LN/GESMOPUIM)
| BEWY %O0S 18IND WYA¥ XINQ WE | WINVSHTA| 3
OZeAXINN B8 eydy DAQ
TPXIV  0009/SH €I
X'0T/0'6X0/dH 0006 dH
€'gxXTdI DS TR %0 T SR | (¥ —x MOPUIM-X)
SO,/ E Y% RN % 4R 10D ¥ XINN W& UK LNVSUITA 1
41 ) SO B HOTE Yy e ¥ —

AT O~ VSVIVD T-T'87 3

-19-



5. HEhx

(1) SEREEESOER

HEREREN - K - MO IS T O o— FENSE L TRERIERESZER L., ASE
RIERSTL, FEARRKBOWT—HRERAENTBY., FEZEEFETLITBWT L, oEsE
%S (BAHEF—F_—X) TRBHOIER L,

(2) SERIERT LD _
MEREFEMRARAT = — F (ORIGEN2, PHREEQE60, MESHNOTE. MATRICS) IZBS4 3154
FEHL. LTORRBEN:,
o ZMRLIEE OFEH
o MERIEFY =22 FOEHE
(o, REECHAME OBV AERIEFEIZ2 M8 L LT, Z0o~HE2 27 T2 810
D, FEORBERLTLEI., REOMEEFEMNLE LESREER AT ARER L, A
A7 AV, TNETHRLTE CAPASA #ER L LTHRESH., BEBTFICAV3T—
ey POEBEE. ChLTF—FEy M o— FOASNT—ZIZESET 588, 250
BEFFARAT OB EIR LU 2 — ROAN T —F OB S-SR R OMXIEL 1T o s iF-o,

(3) MEBY RT LADBIE
CAPASA O ZNECOER I VB ONEMAL LUEMSEI TR L RERIEVRT AL
DEHEEFER LT, RITERL RT A CAPASA OO EELE FERE L=,
(Q)FHRMYT = — FOEA
AYBEFmET AV TAMBER] OFBEA, 25N AMBER & MESHNOTE %7-ik
MATRICS & DF —FREFZITOIA v F 7227075 AOBREENE UL, B, #
BREAILB LTk, AMBER 282V 7 FU 7 W COHME LR LT, CAPASA #{EH
ENTWBHEBRLUAOHES ECHRIT=— FEMATHZ LB TE SHFEERL2ERBEL
72 ‘
() aEdnsR
HERALVELONIMAOKBE LOMERE AT AL OEH® BAE LT, UTo®
BEPE R EH LI,
o MBHEBOBMRIIHET B0, F—F_X—RDO5HbET S Litic, HROEIFE
73 CAPASA ZRFFIZRIATE B L3IV AT AR LI,
e VIZTRTRAALVETz-RERGLE LT, BEFEHIT L OBRETRBIEB LY v
FRRERRRE BT L,
o =T T74—) FORSHRIGOMTICAWS T -2 2EET 572, ORIGEN2 (2853
BT — - ZADRFE R DIRETTo 72,

-920-



e ORIGEN2 OfEN GG EETHHEREZD ORRET S LI, ZOHBNFR
EANTF b OBBVERT AR ERER L,

(c) flipTE - KREFE o — F~DER

Pref I BVRT LARMY — 2 RF— v 3 VUADBE~DOBRBSRABHE2— kO
HARITTO CAPASA OISRMIZOVWTRE Uiz, ZORKE, HlE - KRAEHE=—F~
OREMIZ. HBLRHEER. VoA 7 ud AT AXRMUY— 7 27— 3 ERKIC
UNIX DTV —7 A7 —va Yy Thhll, F—F R BV AT LIEFRTICHENES
WCERBRTEE R Z EAEE &,

921 -



B R

FWRZRGT HICHLD, Ee OWHIEE, HHELEVWEHNF - EAMAREER B
AR OB RIS OBRERDLET,

99 _



Contents

1. introduction

2. Development of the Quality Assurance Manual

2. 1 Study on the Method for Management

2. 1.
2. 1.
2. 1.

2

NN

NN N

[\v)

of Data Categorization
1 Arrangement of Auxiliary Information

for Data Registration
2 Study on Procedure of Data Processing

and Management Items
3 The Quick Review for the Method

of Data Registration

2. 2 Development of the Validation Method

for Analysis Code and Data
1 Information Collection on YMP and WIPP
2 Information Collection on Public Literature
3 Developuent the General Validation Manual
4 Development the Validation Manual

for the PNC Performance Assessment Codes

2. 3 The Development of Quality Assurance Manual

2. 3.
2.
2.
2. 3.

3.
3.

1 The Study on Static Management
and Dynamic Management
2 Actualization for Dynamic management/control

3 The Development of Quality Assurance Manual

4 The Quick Review for the Quality Assurance Manual .....................

3. Developument of Quality Assurance Computer System

3. 1 Knowledge Base Associated

with the Analysis Code Operation
1 Collection of the Knowledge Information

2 Sumwarize and Discuss the Knowledge Information

3. 2 Creation of Quality Assurance Computer System

3. 1.
3. 1.
3. 2.

[ V]

[ne]

1 Developuent of Nuclide Transfer Data set
Management Function

2 Development of Common Data Function

3 Developuent of Input / Output data check funetion .......oovovveveni.l.

4 Conclusion

w [ F I |
=l W W

=1

oy O W

11

11
14
14



4. Enhancement of Analysis Management System
4. 1 Introduction of an New Analysis Code
4, 1. 1 Survey of Analysis Code _
4. 1. 2 Introduction into Analysis Management System
4. 1. 3 Development of Interface Program
for Coupling Analysis
4. 2 Enhancement of CAPASA
4. 2. 1 Expansion to Plural Computers

4. 2. 2 Enhancement of Interface Function

4. 3 Expansion to the Other Type of Computer and
Introduction of Large Size Analysis Codes
4. 3. 1 Expansion to the Other Type of Computer
4. 3. 2 Introduction of Large Size Analysis codes

5. Conclusion

List of Figures

Figure3. 1. 2-1Common Concept
on Technical Knowledge Information
Figure 3.2.1-1 Data Structure of Property Database
. 13
Figure 4.1.1~1 Control Flow of AMBER

List of Tables

Table 2.3.1-1 A Summary of Quality Assurance Program
Table 4. 3. 1-1 Expansion of CAPASA into Other Type

of Computer

- 11 -

17

20

17
17
18

19

20
20

21
21
21
23

. 10

. 18

22



1. Introduction

The purpose of this study is to develop the integrated quality assurance system for the
improvement of reliability of performance assessment (PA). The study is carried out by
studying the procedure and method to assure the quality of analysis codes and data used in
PA calculations and developing a quality assurance program, which can be reflected in the
second progress report, in order to apply the system to the analysis codes and data.

In the last fiscal year, we have developed quality assurance items to be included in PA
and the general procedure for such quality assurance items, based upon the framework of PA
at Power Reactor and Nuclear Fuel Development Corporation (PNC) and the results of
quality assurance in and out of the country. Moreover, we have studied the method of the
verification of analysis codes and the data classification from the viewpoint of the quality
assurance for the results of PA calculations.

In this fiscal year, we have further carried out the following study in order to develop the
definite procedure and the method of management and operation for information about
quality, based upon the results of the last study.

(1) We develop the qﬁality assurance manual definitely describing the procedure and
method of quality assurance activity for models, data and codes related to PA
calculations.

(2) We develop a computer system to assure the reliability of calculation results by
performing the enhancement of integrated approach to analysis codes and data, and by

adding information about the quality of data used in PA calculations.



2. Development of the Quality Assurance Manual

In this chapter, firstly we have studied the method for management of data
categorization, verification and validation which is considered most important elements
for quality assurance of performance assessment. And we have developed quality

assurance manual based on these information of results.

2.1 Study on the Method for Management of Data Categorization
In this paragraph, we have studied on the arrangement of auxiliary information
for data registration, management items and comprehension of data management

items for mass transport model in buffer material and fracture media.

2.1.1 Arrangement of Auxiliary Information for Data Registration
In this study, we have studied auxiliary information of property database with

CAPASA which will be attached for data registration. We have summarized
MESHNOTE’s and MATRICS’s auxiliary information which is included radioactive
solubility ,distribution coefficient, diffusion coefficient, glass data, geometry
information of engineering barrier system, physical data, chemical data hydrology
data and groundwater composition. Auxiliary information of these data is
categorized follows items;

a. Name of data

b. Preparation date

¢. Person

d. Traceability information

e. Comments ( include technical information )

2.1.2 Study on Procedure of Data Processing and Management items

In this study, we have analyzed data processing procedure and management
items after considering the hierarchy of each model data. As the result, we could
categorize on management of new data acquisition, existing data collection and

analysis using phenomena model for management ifems.

2.1.3 The Quick Review for the Method of Data Registration

United States of America has developed technical database system with
auxiliary information ( reference information base ) for Yucca Mountain Project
and WIPP Project. Therefore we have requested the quick review in order to

confirm the completeness for the method of data registration and auxiliary



information for technical data. As the result, we have confirmed completeness of

auxiliary information.

2.2 Development of the Validation Method for Analysis Code and Data

Last year, based on the framework which provide the quality assurance activities
corresponding to the life-cycle of software, we developed the general verification
manual which make it possible to apply various analysis codes. And also we
developed the specific verification manual for PHREEQE, MESHNOTE and
MATRICS codes. This year, we have developed the general validation manual for the
PNC performance assessment models and the specific validation manual for those
three models. ‘

In this study, prior to development of the general validation manual, we have
recognized the current state of validation program on YMP and WIPP through the
literature investigations. And also, we have investigated the test cases and test
procedures used in the international validation projects such as INTRACOIN and
INTRAVAL.

Based on these information we have obtained as the result of literature
investigation, we have developed the general validation manu.al and applied it to
PNC performance assessment models such as PHREEQE, MESHNOTE and
MATRICS .

2.2.1 Information Collection on YMP and WIPP
We have surveyed the validation examples conducted by YMP and WIPP, prior to

the development of the validation manual for the PNC performance assessment
models. And we have understood the radionuclide transport code used in YMP and
WIPP as follow.

- YMP ; FEHM (Finite Element Heat and Mass transport code)

- WIPP ; NUTS, SECOPT2D
The two radionuclide transport codes used in WIPP become the pair with the
BLAGFLO and SECOFL2D code, which is hydraulic analysis code, respectively.
And these pair codes are used in proportion to the transport media at WIPP site. In
both YMP and WIPP, most performance assessment models have already verified
but few are validated. So we have summarized the current state associated with

the validation program at YMP and WIPP in this section.



2.2.2 Information Collection on Public Literature

In the similar way used in last year, using the public literature database, we
have tried to collect the information associated with the international validation
project such as INTRACOIN and INTRAVAL .

As the result, we have recognized that the Level 2 and Level 3 of INTRACOIN
and the Phase 2 and Phase 3 of INTRAVAL are available for our purpose. So, we
have summarized the test cases used in each project and the validation procedures
applied by several participant. And also, we have discussed the applicability that
validation test cases to the PNC performance assessment models.

2.2.3 Development the General Validation Manual

Based on the result obtained from literature investigations, we have developed
the general validation manual. The general validation manual discussed in this
study is almost same as the general verification manual. It is based on the
framework for Software Verification & Validation(V&V). The activities which is
able to commonly provide as the V&V general procedure have been included in this
framework and revised several points. And also, we have discussed the detail
procedures for verification and validation individually due to the analysis tasks
associated with V&V. In this general validation manual, we have provided that

validation procedure as follow,

@ Model review

® Data review

@ Selection of the validation test case
@ Modeling

® Definition the acceptance criteria
® Calibration

@ Prediction analysis

Discrepancy analysis

@ Comparison alternative models

@@ Proposal on the revised and new experiment

These procedures are not so different with the one proposed by the other
organizations. But we have provided that it is necessary to clear explicitly the
reason why that model was used against the objective validation test case. Because

an acceptance criteria is strongly dependent on the modeling method of the



objective site. And we have provided that these procedure is not absolute and we
-have to determine the detail validation procedure corresponding to the given site

and available data case by case.

2.2.4 Development the Validation Manual for the PNC Performance

Assessment Codes.
In the validation test cases obtained from some literature surveys, there are

some test case which is able to apply the MESHNOTE and MATRICS. Based on
general validation procedure mentioned above, we have developed the validation

manual for PNC performance assessment models.
2.3 The Development of Quality Assurance Manual

2.3.1 The Study on Static Management and Dynamic Management

In the FY1996, we have de{reloped the items for quality assurance program and -
procedure which is included software management, data management and
analysts management such as Table.2.3.1-1. In this study we have defined the
dynamic control / management for repeating work and systematic work such as
analysis, preparation of input data and technical review, the other side, we have
defined the static control / management for without repeating and systematic
operation such as verification and validation, software selection and software
design. Lastly we have categorized static and dynamic management with respect

to quality assurance element/sub-elements of Table-1.

2.3.2 Actualization for Dynamic management/control

In this study, we have prepared check sheet and concept of systematic control
which is considered phase of creation of input data and complete of analysis by
using for performance assessment model (ORIGEN, PHREEQE-60, MESHNOTE,
MATRICS). We have also studied dynamic quality for the phase of reference case

with respect to the second progress report in PNC.

2.3.3 The Development of Quality Assurance Manual
We have prepared the Quality Assurance Manual and Procedure based on the
results of method for management of data categorization, verification and

validation, method of static / dynamic management.



2.3.4 The Quick Review for the Quality Assurance Manual

SAIC has reviewed the quality assurance manual which prepared by MHI. As
the results, SAIC's comments are as follows;

should be describe PNC's organization.

a.
b. should be describe configuration management
¢. should be introduce approval system such as sheet.
d. should be prepare simple documentation

e. there is no concept of the semi-automatic control

MHI re-prepared the quality assurance manual based on SAIS's comments(a.-
d.).

3.1 Knowledze Base Associated with the Analysis Code Operation

3.1.1 Collection of the Knowledge Information

From the existing information source accumulated by PNC such as V&V report,
error report on specific code and analysis report, we have surveyed technical
information about ORIGENZ2, PHREEQE, MESHNOTE and MATRICS in order to
present the technical knowledge information to analyst.

As the result, we have picked up the following items which are useful as the

technical knowledge information and recognized the current knowledge about each
code.

(1) ORIGEN2
+ Analysis results associated with the wrong input specified by user

+ Influence of the version difference to analysis result.
- Verification study of ORIGEN2

(2) PHREEQE-60
+ Limitation for thermodynamic database
+ Information of iteration
- Information of modified Davies equation.
+ Information for pe changing option
+ Verification : manual calculation

+ Verification : Benchmark analysis



+ Verification : comparison with existing data and calculated results
* Validation : comparison with observed data and calculated results
+ Example of illegal input data

+ Example of illegal geochemical modeling

(3} MESHNOTE 2
Influence of the spatial mesh in buffer material on the accuracy of
result.
Influence of the volume of reserver and mixingcell on the analysis
result.
Influence of the wvariability of the solubility, inventory and
distribution coefficient on the maximum discharge rate from outlet
of the buffer material. _
Influence of the glass dissolution rate on the accuracy of result.
Accuracy 0f the analysis result including the short half life
radionuclide.
Influence of the spatial and temporal variability of the model
parameter on the accuracy of the result.
Occurring the participation front which has no physical meaning.
Governing relationship between the solubility limited model and

primary dissolution reaction model as the inlet boundary condition.

(4} MATRICS
Influence of the output time which is one of the input item on the
analysis result
Warning message associated with the talbot’s algorithm

Parameter study using simple analytical model

3.1.2 Summarize and Discuss the Knowledge Information
- Based on the technical knowledge information for each PNC performance
assessment code obtained through the literature survey mentioned above, we
have discussed the applicability these information to analysis tasks. In this
study, using these technical knowledge information we have considered the
common concept which become basic framework. And then we have discussed
the applicability such basic framework to the each analysis code. The technical

knowledge information we have collected is the one discussed individually and



including quite broad contents. It is actually impossible to make sure the
repeatability of the result and recalculate for these all information. And also it is
impossible to reflect these all technical knowledge information to the computer
system individually because system become more complex and have strong
dependency on specific technical knowledge information. So we have considered
the common concept such as Fig3.2.1-1 due to obtain the system expandability
and commonality. Fig3.2.1-1 shows two categorization on technical knowledge
information. One is processed in the system and the another is only read in the
systern. Due to realize these common concept in the computer system such as

CAPASA, it is necessary to have following major functions.

Function to represent the input/output summary information in order to
make sure analysis conditions specified by the user. A
Function to represent the warning message to user.

+ Function to compare the difference between the code result and
analytical result
Function to compare the difference between the code result and existing
result

Function to read the existing technical knowledge information on line.

Based on these items, we have categorized technical knowledge information for

each code mentioned above



Table 2.3.1-1

A Summary of Quality Assurance Program

Quality Assurance Program
Element

Quality Assurance Program Sub-Element

Documents Prepared

Criteria for Review Documents

1.Scenario Management

Review Documents

Suitability of Scenario

2.Software Management

2.1 Software Selection

2.1.1 Software Selection

2.1.2 Software
Improvement and
Development Plan

Software Requirements Specification Sheet

Planning Documents or Function
Specification Documents

Suitability of Software

Suitability of Improvement/Development Planning Documents,
Comprehension of Requirements Specification

2.2 Software Design and
Software Develop-

ment

2.2.1 Software Design

2.2.3 Software
Documentation

Software Design Documents

User Manual , Program Manual

Accuracy of Design Documents, Comprehension of Improvement/
Development Plan

2.3 Software Verificati- 2.3.1 V&V Plan V&V Test Plans Completeness, Appropriate Ranges of parameters
on and Validation ,
(Software V&V) 2.3.2 V&V Implementation Implementation Report Completeﬂéés_ of éaft}x;él:e_, —I—ﬁﬁﬁf Data: _A-céﬁ}ééﬁ,_ bb}ﬁﬁféﬂéﬁéi-oh_ and

2.3.3 V&V Report

Quick Report, Technical Information

2.4 Software Configuration Management

Software Documentation Package

Suitability, Completeness and Traceability

3. Data Management

3.1 Management of Data Acquisition Plan

Data Acquisition Planning Documents

Suitability of Access, Comprehension of Access Requirement,
Consistency of Procedure, Reproducibility

3.2 New Data
Acquisition

3.2.1 Experiment Implementation/
Data Processing

3.2.2 Data Acquisition Report

Experimental Report

Quick Report, Technical Information

Accuracy of Processed Data, Consistency of Processing Method,
Traceability

3.3 Existing Data Collection Collection Report Suitability of Collection, Comprehension of Acguisition Planning
Documents/Existing Data
3.4 Database 3.4.1 Data Registration Registration Report Completeness of Registration Work, Aéquired and Collected Data:
Management

3.4.3 Data Base Conversion

Quick Report, Technical Information

Traceability, Supplementary Information: Accuracy

Accuracy of Input and Qutput Data, Supplementary Information:
Accuracy, Traceability, Consistency

4. Analysis

4.1 Management of Parameter Set

Completion Report for Parameter Set
Registration

Completeness of Registration Work, Traceability of Analysis Data

4.2 Analysis Plan Analysis Planning Documents Suitability of Analysis, Accuracy/Comprehension of Defined Condition

4.3 Analysis Work Report of Analysis Implementation %ccui'acy of Output Data, Reproducibility of Analysis, Validation of
esults

4.4 Analysis Report Quick Report, Performance Assessment, Suitability of Analysis, Credibility of Analysis, Scientific Defensibility,

Report, Examples of Deficiency /
Requirement Sheet of Code Improvement

| Consistency
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3. 2 Creation of Quality Assurance Computer System

Most of analysis work is based upon the dynamic quality assurance. It requires much

effort and time of analysts and contains work to be included human errors. Therefore, it is

important to carry out the quality assurance activity precisely by supporting the analysts

by a computer and reducing the load of the analysts. In order to improve the quality of

calculations performed on CAPASA, we have developed a quality assurance computer

system (QA system), which allows the analysts to check the consistency of input data of

analysis codes and supports evaluation of the calculation results.

Based upon the quality assurance manual and the knowledge base, the QA system has

developed.

3. 2. 1 Development of Nuclide Transfer Data set Management Function

The purpose of this function is to maintain data (values) of parameters defined in an

input of an analysis code and quality information about the data.

(1) Development of database

Based upon the study on the method of data classification, a database, which

maintains the following data set, the procedure of data processing and hisbory,' has been

developed.

(2)

®)

©)

(@

(e

Element data set

Element data set maintains half-life of nuclides and concentration limits of
ingestion for dose, which are used in PA calculations. The data set is created from a
ORIGENZ library.
Inventory data set

Inventory data set maintains inventory in a vitrified waste. The data set is
created from the result of a ORIGEN2 calculation.
Solubility data set,

Solubility data set maintains solubility of elements. The data set is generated
from a file brought by other department.
Distribution coefficient data set

Distribution coefficient data set maintains Kd of elements. The data set is
generated from a file brought by other department.
Diffusion coefficient Data set

Diffusion coefficient data set maintains Dp of elements. The data set is
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generated from a file brought by other department.

Figure 3.2.1-1 shows the data structure of the data sets above. Property database has

the following restrictions from the viewpoint of the quality control and operation.

®
)
®

@

Property database principally stores qualified data which quality was assured by
the expert review.

The system only permits a system administrator to register new data.

All analysts can refer to the data sets and utilize them for PA calculation with
common data funetion.

Data in the database cannot be deleted in order to keep reproducibility.

(2) Development of user interfaces

User interfaces have been developed, which allows analysts to register data sets and

refer. The interfaces are provided for each kind of the data set. The procedure of data

registration using the interfaces is as follows.

(a)

®)

{c)

(@

(e)

Inventory data set

In prior to data registration, an analyst carried out an ORIGEN2 calculation
by CAPASA and evaluated the result of the calculation according to the procedure
described in QA manual. After the evaluation, data was moved into a Group
database. Then, analyst can register a new data set through selection of the
calculation result and creation of auxiliary information.
Element data set

Element data set can be registered through selection of ORIGENZ Decay
library stored in CAPASA database and creation of auxiliary information.
Solubility data set

An analyst reads a file in a floppy disk or an attachment file in a electric mail.
which is brought by other department, and confirms the contents of the file with
the user interface. After that, the data is stored into Property database.
Distribution coefficient Data set

Distribution coefficient data set can be registered by the same manner as

‘Solubility data set.

Diffusion coefficient data set
Diffusion coefficient data set can be registered by the same manner as
Solubility data set.
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Element Data set

Name

Date
Author
Traceability
Library
Comment

Inventory Data set

Element

Name
Symbol
Atomic No.
Mass No.

—

Name

Date

Author
Traceability
PLAN

Waste Package
Time Info.
Analysis Info.
Comment

Solubility Data set.

Nuclide

Name
Half-life
Concentration limit

Element

Name

Name

Date

Author
Traceability
PLAN
Buffer
Temperature
Comment

Kd Data set

Nuclide

Name
Inventory

Ground Water
Type

Name

Date

Author
Traceability
Terperature
Cormment.

Ground Water

Type

Dp Data set

Name

Date

Author
Traceability
Temperature
Comment

Ground Water

Type

Figure 3.2.1-1 Data Structure of Property Database

e r——
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Dominant Species

Comment
Solid Phase f Element
Name I Name

Density Kd
p— Dominant Species

Comment

Solid Phase ] Element
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Density Kd

Porosity Dominant Species
T Comment




3. 2. 2 Development of Common Data Function

It is important to keep the consistency of parameters to be commonly defined in
inputs of plural analysis codes. On the other hand, to keep the consistency of parameters,
analysts must refer to and check plural inputs simultaneously. Such work may produce
human errors and requires much effort of them. As for calculations using singular
analysis code, human errors may occur during creation of parameter input.

Common data function aims at the prevention of human errors and keeping the
consistency of parameters in inputs. The function automatically sends data stored in
Property database into inputs of analysis codes. The function is performed by Data store
object defined newly, which makes relation between data in the Property database and
analysis codes, and Data flow and Data filter developed in the last fiscal year. The Data
store object is connected to a PLAN object expressing a analysis code by Data flow. Data
transfer from the Data store object to the PLAN object is performed by an external data
connection program related to Data filter in the same manner as Data flow between
PLAN objects.

3. 2. 3 Development of Input / Output data check function

Based upon the knowledge base related to the operation of an analysis code and QA
manual, the following functions have been developed in order to precisely and efficiently
perform a series of works such as the creation of inputs, the execution of analyses and the

evaluation of results.

(1) Input consistency check function

Inputs should be created according to the newest knowledge information, since the
information is often updated according to the acquisition of new data, development,
modification and verification of an analysis code. Therefore, to develop this function, we
have created a generic program to check the consistency of data, and then we have
registered the knowledge information as the form of data. The program reads an input of
an analysis code and the knowledge base described by the specific syntax expressing the
knowledge information. The program checks the consistency of parameters by the data to
be read and provides the result of checking to analysts as message. According to the
method as mentioned above, it is easy to reflect the update of knowledge base without the
modification of the program.

Analysts can use this function through Input editor module of CAPASA and check the

consistency of input in prior to the execution of PLAN.

- 14 -



{2) Result evaluation function
The evaluation of the result of analyses is carried out by comparison with existing
results, analytical solutions, or results calculated by the similar analysis codes as the

target analysis code.

(a) Analysis management function
Analyses such as reference cases and verification cases performed by CAPASA
are controlled by classification hierarchy that forms into three levels. During the
evaluation of results, analysts can retrieve referential results by tracing the
classification hierarchy.
(b) Comparison display function
Comparison display function for the following knowledge information has been
developed. This function allows analysts to display the result of a target analysis
and existing results or analytical solutions perfc;rmed out of CAPASA.
@ Solubility and Kd Influences on maximum release rate about MESHNOTE
The following results are displayed in the same area (window).
o results of MESHNOTE calculated in CAPASA
o analytical solutions
» Existing results describing relation between maximum release rate
and solubility
@ Comparison between results of MATRICS and simplified model
The results of MATRICS and analytical solutions are displayed in order to

understand the trend of nuclide release rate in fissure media.

3. 2. 4 Conclusion
Based upon QA manual and knowledge base about the operation of analysis codes.
the quality assurance computer system has been developed, which reduce the load of
analysts and human errors from the routine work of quality assurance activity. The
system has following functions.
(1) Nuclide transfer data set management function
This function can maintain parameters used in nuclide transfer caleulations
with auxiliary information such as quality information. Data registration and
retrieval are efficiently carried out by graphical user-interfaces.
(2) Common data function

This function can transfer data in Property database to inputs of analysis codes
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automatically.
(8) Input/Output data check function
This function can check the consistency of input and help analysts in the

evaluation of the result of an analysis.

Analysts can use these functions through CAPASA.
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4. Enhancement of Analysis Management System
Analysis management system CAPASA has been improved according to the experience of
the operation of CAPASA and the QA system developed in this fiscal year.

4. 1 Introduction of an New Analysis Code

Biosphere model AMBER has been introduced into CAPASA by surveying input /
output data and the characteristic of the software. Moreover, an interface program that
transfers data of MESHNOTE or MATRICS to an input of AMBER has been developed.

4. 1. 1 Survey of Analysis Code

AMBER has not only a solver, but also a graphical user interface for creating an
input and displaying a result. In addition, AMBER can be only used on a computer
prescribed by the software license. Consequently, we have analyzed data structure and
developed the control method of AMBER.

(1) Development of the control method

The method of the control of AMBER is shown in Figure 4.1.1-1. When AMBER
object is activated, a computer where CAPASA is running (local computer) requires a
computer (remote computer) in which AMBER can be used to invoke AMBER. When the
remote computer receives the requirement, it invokes AMBER and displays an interface
of AMBER on the local computer. Through the interface, an analyst puts a result into a
file after a series of aperation such as the creation of data, execution and the evaluation of
results. After that, input / output files created by AMBER are automatically transferred
to the local computer and the files are stored in a database in the same manner as the
conventional analysis codes like MESHNOTE.

(2) Analysis of data structure
We have studied the data structure of AMBER that becomes the basis of the design of

database in order to maintain input / output data of AMBER by a database. The following
parameters defined in input / output data are maintained in the form of hierarchy by the
database.

¢ time series data of nuclide amounts in all Compartments

¢ time series flux data in all Sources

¢ time series flux data in all Transfers

+ time series data of Parameter defined as Observer

If the input has distribution data (in the case of probabilistic case), maximum,
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minimum and mean value of all the parameters described above are maintained.
In addition, the following parameters are also maintained by the database for
reproducibility and operation.
4 the name of a analysis and description about the analysis
+ aninput file and the name of the file

¢+ abinary file containing the result of a calculation

Local Computer Remote Computer
CAPASA AMBER
Database
@ ®
Local AMBER @, | Remote AMBER @ AMBER @
npu
o ®
® |®
T )k
Comm ]
File

Figure 4.1.1-1 Control Flow of AMBER

4, 1. 2 Introduction into Analysis Management System
Based upon the data structure of AMBER, we have designed class structure and
installed it into object-oriented database management system VERSANT. Moreover, we
have developed an interface program that stores data of AMBER into the class structure.
The class structure storing input / output of AMBER is designed in consideration of

the class structure of analysis codes which has been already introduced into CAPASA and
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the utilization of existing generic classes. The class structure consist of ArPrcsData class
derived from PrcsData class, Arltem class storing Compartment and so on, ArElement
class and ArNuclide class storing Comtamint, and ArObserver class storing Parameter-

Observer.

4. 1. 3 Development of Interface Program for Coupling Analysis
In order to evaluate dose to humans in biosphere in consideration of the result of
nuclide transfer in buffer and fissured geosphere near near-field, we have studied the
method of data connection between AMBER and MESHNOTE / MATRICS. In addition,
we have developed an interface program that can transfer data among the analysis codes.
Data connection between AMBER and MESHNOTE / MATRICS are carried out by
the following method.

@ Calculation of dose to humans is performed by multiplying dose rate (Sv/y) of
radionuclides against one mol/y source term calculated by AMBER and nuclide
transfer rate (Bgq/y) calculated by MESHNOTE or MATRICS.

@ Calculation of dose to humans is performed by asserting nuclide transfer rate
calculated by MESHNOTE or MATRICS into source term of AMBER.
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4. 2 Enhancement of CAPASA

CAPASA has been improved to reflect the experience of the operation of CAPASA,
improve the quality and efficiency of PA calculation, and integrate the QA system and
CAPASA. Moreover, the introduction of large size analysis codes and the expansion of
CAPASA to other type of computers has been studied.

4, 2. 1 Expansion to Plural Computers

To cope with increase of analyses for the second progress report, addition of the
license of the database management system and distribution of databases bave been
carried out in order that plural analysts can use CAPASA simultaneously on Sun
Microsystems workstations. Consequently, analysts can use CAPASA on the different
workstation from the server computer. Moreover, in case that many analysts use
CAPASA, the load of a computer, especially CPU (central power unit) can be reduced very

much and the response of data access and the speed of calculations are much improved.

4. 2. 2 Enhancement of Interface Function
(1) Expansion of graph display interface
Existing PLAN load function, graph comparison function and axis setting function
have been developed as the expansion of graph display interface.
(2) Expansion of database item for ORIGEN2
Items of ORIGENZ2 to be stored in database have been expanded to maintain the
following parameters used in radioactivity analysis in near-field.
(D energy spectrum and source of neutron by (. n) reaction
@ neutron source by spontaneous fission
@ energy spectrum and source of y ray
(3) Improvement of auxiliary information of ORIGEN2
In FY96 CAPASA, burn-up rate, term of cooling and so on were maintained as the
event information. In this study, the method of the creation of the event information
was improved and the items of the information were improved. Consequently, new
auxiliary information has been defined and a function that can generate the

information from an input has been developed.
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4. 3 Expansion to the Other Type of Computer and Introduction of Large Size
Analysis Codes
Expansion of CAPASA to computers except Sun Microsystems workstation and

introduction of large size analysis codes have been studied.

4. 3. 1 Expansion to the Other Type of Computer

Expansion to the other type of computer depends on applicability of the object-
oriented database management system VERSANT employed by CAPASA and the type of
operating system (includes window system) of the computer.

In case that the target computer is not applicable to VERSANT, if all part of CAPASA
will be converted, source code describing database access, which occupies 30% of entire
source code, should be newly developed. But in case that control of PLAN and databases
is performed on the computer where CAPASA can run and the execution of analysis codes
is performed on the different computers, the expansion can be carried out in the same
manner as the introduction of AMBER. As for operating system, if the operation system
of the target computer is not UNIX, source code describing graphical user interfaces,
which occupies 40% of entire source code, should be newly developed. Table 4.3.1-1 shows
the result of this study.

4, 3. 2 Introduction of Large Size Analysis codes

In case that large size analysis codes has only a solver and the computer
environment of the code is correspond to CASE-1 shown in Table 4.3.1-1, the code can be
easily introduced into CAPASA. If the code has a graphical user interface except a solver
and the operating system of the computer is UNIX, the code can be introduced in the
same manner as AMBER.

On the other hand, in the case of CASE-4, programs which performs communication
between a local computer where CAPASA isrunning and a remote computer where a code
is running should be developed. If the code has a graphical user interface except a solver,
analysts must face the local computer, since a screen of the code cannot be displayed on
the local computer, because operating environment of the computer is Windows. However,
usually it is difficult for an analyst to face the local computer and the remote computer
alternately. Therefore, the analyst creates an input and executes an analysis on the
remote computer at first. After that, the analyst performs processing on the local

computer after sending input / output by build-in commands provided by Windows.
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5. Cenclusion

(1) Development of the Quality Assurance Manual
A quality assurance manual for performance assessment and hydrology has been created.
The quality assurance manual is in the trial use in PNC and it is also applied to other studies
in MHI.
(2) Development of Quality Assurance System
Information relating to performance assessment codes such as ORGEN2, PHREEQEGOQ,
MESHNOTE and MA_TRICS has been collected and the following items have been resulted.
s Extraction of knowledge items
e Maintenance of quality assurance documents
Quality assurance computer system has been developed in order to reduce the load of
analysts and improve the quality of dynamic quality assurance activity. The system has been
incorporated into CAPASA, and has the following functions.
e Data set management function that maintains data used in PA calculations
e Data transfer function that sends the data set into inputs of analysis codes
e I/O Check function that checks the consistency of input and helps analysts in the

evaluation of results of calculations.

(3) Enhancement of Analysis Management System
In consideration of the experience of the operation of CAPASA and the integration of the
QA system, analysis management systern CAPASA has been improved.
{a) Introduction of an analysis code
Biosphere model AMBER has been introduced into CAPASA and a interface
program which can transfer data between AMBER and MESHNOTE / MATRICS. Prior
to the introduction, the control method, which can invoke an analysis code on a different
computer from a computer where CAPASA is running, has been studied, based upon the
characteristic of AMBER.
{(b)Improvement of Functions
To reflect the experience of the operation and incorporate with QA system, the
following improvements have been carried out. '

s To cope with increase of analysis works, distributed database system has been
developed. Moreover, CAPASA has been improved in order that many analysts can
use CAPASA simultaneously.

e Comparison display function and axis setting function for graph (1isp1ay modules

have been developed.
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o Ttemsof ORIGEN2 stored in a database have been expanded to maintain data used
in the analysis of radioactivity in near-field.

o New auxiliary information of ORIGENZ is defined and function that can generate

the information from an input has been developed.

(c) Expansion to the other type of computers and introduction of large size analysis codes.

Expandability of CAPASA such as the expansion to the other type of computers
except Sun Microsystems workstations and introduction of large size analysis codes has
been studied. The conclusion is that the expansion to the computer of which operating
system is UNIX is comparatively easy and it does not depend on the database

management system.
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