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Systemization of Burnup Sensitivity Analysis Code (II)
(Document Prepared by Other Organization, Based on the Contract)

Masahiro Tatsumi’¢ and Hideaki Hyoudou?
Abstract

Towards the practical use of fast reactors, it is a very important subject to improve
prediction accuracy for neutronic properties in LMFBR cores from the viewpoint of improvements
on plant efficiency with rationally high performance cores and that on reliability and safety
margins.

A distinct improvement on accuracy in nuclear core design has been accomplished by the
development of adjusted nuclear library using the cross-section adjustment method, in which the
results of criticality experiments of JUPITER and so on are reflected. In the design of large
LMFBR cores, however, it is important to accurately estimate not only neutronic characteristics,
for example, reaction rate distribution and control rod worth but also burnup characteristics, for
example, burnup reactivity loss, breeding ratio and so on. For this purpose, it is desired to
improve prediction accuracy of burnup characteristics using the data widely obtained in actual
core such as the experimental fast reactor “JOYO”.

The analysis of burnup characteristics is needed to effectively use burnup characteristics
data in the actual cores based on the cross-section adjustment method. So far, a burnup
sensitivity analysis code, SAGEP-BURN, has been developed and confirmed its effectiveness.
However, there is a problem that analysis sequence become inefficient because of a big burden to
users due to complexity of the theory of burnup sensitivity and limitation of the system. It is also
desired to rearrange the system for future revision since it is becoming difficult to implement new
functions in the existing large system

It is not sufficient to unify each computational component for the following reasons; the
computational sequence may be changed for each item being analyzed or for purpose such as
interpretation of physical meaning. Therefore, it is needed to systemize the current code for
burnup sensitivity analysis with component blocks of functionality that can be divided or
constructed on occasion. For this purpose, the burnup sensitivity analysis code has synthesized
with an object-oriented scripting language.

In the present study, an examination was conducted for the two-layer controlling model of
the conventional system using Python, the object-oriented scripting language. On the basis of the
result in the examination, a new analysis system for burnup sensitivity, PSAGEP
(Python-wrapped SAGEP-burn), was implemented. It was confirmed the effectiveness of the

reconstruction method based on the two-layer controlling model of

¢ Nuclear Fuel Industries, Ltd.
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3. PSAGEP Y AT LDEE

AIEEORREH T SE, 72— X2 DFEEEIT -7, KFETIL, PSAGEP O AT ALt
FOMEIZSOWTIRARZ %, 72— X1 RN T 2 — X2 THBE LK 7 T ZADEREIZOWTH
H94 2,

31 EDa—IILi\vir—o

PSAGEP v A7 A Tld, #E#EH) 72 Python v A7 A L [RIERIZ, 82> OREREDBNTIZ0EI L
THESIN, EVa— A"y r—U L LTEHEIN TS, TV a2—iE, K3 1ITRT LD
ICHEERICEEE STV D,

psagep/ sagep/ [ E:;;;._p&py } BET7AN (init_pyTlE, ESa—Nvr—OEEHT )
Manager/ Scenario/ File/ util/
FileManager.py BreedingRatioScenario.py CardFile.py BurnupChain.py
InfoManager.py BurnupReactivityScenario.py DataBase.py ConvergenceCondition.py
InputGenerator.py Scenario.py DataFile.py FortranFormat.py
OutputManager.py _init__.py ExecutatbleFile.py Geometry.py
__init__.py GeneralFile.py Info.py
MicroFile.py Material.py
EEHSZ BT —5 o RIS R ModuleFile.py Nuclide.py
_init__.py Region.py
SensitivityOption.py
| _ __init__.py
test/ AllTest.py NuclideTest.py Rl util.py
BurnupChainTest.py OutputManagerTest.py
CardFileTest.py PDSEditTest.py 3
CitationTest.py Refuel2Test.py AREREUARBSER
ConvergenceConditionTest.py  RefuelTest.py
ConvmicTest.py RegionTest.py
DataBaseTest.py SagepTest.py
DataFileTest.py ScenarioTest.py
ExecutableFileTest.py ScgiveTest.py
FileManagerTest.py SensitivityOptionTest.py
FirelTest.py StartupTest.py
Fire2Test.py __init__.py
GeometryTest.py br-adjoint.py
InfoManagerTest.py br-all.py
InputGeneratorTest.py br-forward.py
Material Test.py burnup-adjoint.py
Nsini4Test.py burnup-all.py MRS
NsjumpTest.py burnup-forward.py
— data/ — _init_.py burnup_input.py
base.py core_data.py .
br_input.py nuclide_data.py AANT—2(A—HF A1 TIh)
— doc/ ﬂ HSRBEA LTIV F AR |

L sagepburn/ ﬂ SAGEP-BURN LR T LEET 71 L3

31 PSAGEP P AT LADEY 22— /WXy /r—



JNC TJ9410 2004-002

B, TV a— LOREERERILZ, A VA ML ENTHOT LY FUREEE -E LTV,
V2, £3FVIRT I, EOoOMEERICHE L TEFB I TN D,

i“% 3-1 :‘E“/\‘:Lb—/l//\r’y/ﬁn—:/“% L %0)%«%?%

Ny =8 | TRy r— &

sagep.Manager EEY TR

sagep.Scenario Rt o — 2 o AHilH 7 Z A
SABep sagep.File 77 A NVEES T A

sagep.Util A BNEH 7 T A KOV B
data FEMT DT D D ANT) A 2 [ HE R
test 7T A MEES T A

NGOy r—UEFHT 5729121, Python ZFHT 5124 72> TORENLETH
%o (GRHIZE 4 mASH)

32 FUSADHE

BEY 22— RNy =%, BODDI TAEERT 7 AWML VRSV TW D, PSAGEP
IS D457 7 AROBREZR 3-2 127 T, 2B, KIZBWTKATRENTWDSEZIZD
WTIE, 72— X2 THE SN ZR L TWD,

LRI, Ny —VHICE 7 7 AOMENZ DWW TR 5,



Fortranline FortranFormat SerializableAndVisible OutputManager InputGenerator Scenario
+__getitem _(): +__getitem _(): Hdume () 2 +__init__(): [+ __init__(): H_init__():
+_getslics_(): H__init_(): Fload () +getSagepOutputFile() : +__makeLabel(): S T
+ _init_ )¢ +_len__(): +show() : +eetScgiveDutputFile(): +__make_comma_format(): Feump () :
+_len__(): +__repr__(): +show2(): +tmakeTabl e ): t_generate_citation(): +run():
Ky +show_footer(}: |+ _generate_commic(): +runadjoint (3
+_output(): +show_header(): : generate_fireC): e
+isBlank(): +visual izel):  generate  format(}: e
[+ _generate_nsinil): tsetDataFile():
+_generate_ns jump() @
+_generate_pdsedit():
+_generate_refuel():
+_generate_refuel2():
+_generate_refueld():
] +_generate_sagep():
+_generate_sagep_snslevi):
} - 0 |+ _generate_scgive():
+_generate_star tup():
FileManager GeneralFile | nfoManager Info [Feererate(}:
*'-'.':S"s'“‘): BreedingRat ioScenario BurnupReact ivityScenar io
F_del_(): F_del__(): F_init_Q: ¥_ea_0: i e
__init__(): H__init_(): +appendBurnupCyel eDat al ): +_getitem _(): [HriteAlliCH: runddjoint ()¢ Frunddjoint (1:
+add( J: +casename() : +appendMaterial () : +__init_():
+olear(): +exists(): +appendiucl idel): +add()
tdeletal): +Filetypa(l: +appendRegions(): +has_key()
toutfiles(): +generate_code( ): +getBur nabl eNuc| i desi ) )
+select(): +pathname () : +getBurnupCha in) : O
+show() : +set_casename () : +getBurnupCyc leData() :
+size(): +set_filetype(): +gatCaloulationTiming():
+set_gensrate_code(): +getConvergenceCondit ion ) :
+set_target_code(): +getCoolingTime() :
+setworkdir () : +ge1Cye leLength() :
+target_code(): +getEnergyBoundary( ) -
dworkdir(): +getF issionableMucl ides() :
+getGeometryl
+getMater ial(
+gathuc| ides():
+gethumber0fBurnabl eNuc | i des( =
+ge tNumbe rO fBur nupSteps () ©
+gethunberOfEner gyroupst ) :
DataFile +gethiunberOfuc|ides( ): Geometry SensitivityOption Material ConvergenceCondition
+ge tNunber0fRegions () :
+_init__()c 1:(Pa(h():m tinit__(): . CETITEGE +__init__():
+eapture): +getProperty(}: +eetBoundaryCondi tion() - +appendTarget (1 +appendRule() :
+close(): +getRegions() : +breedingOption(): +getRule():
+oopy_model )¢ e +de |taF issionSpectrum() :
toreate() : +gatSensitivityOption(): +getTar gethuclides():
+de IProperty(): +getThermal Powsr( ) : +ndFocuseddpt ion():
tdelete_fileobj(): +setBurnupCha in) = +reaction|D(): trucl ides():
+di FF_from(): e o SR T iti +setBreed ingOpt ion( ):
+dirname(): +se tConvergenceCondit ioni ) : T T s +setDel taFissionSpect rum():
dume () : +eetEnergyBoundary(): tgetMater ialMap(): e tNoF ocusedOp tion() :
P lerame () : e +sethestDivision():
+getPropert ies(): +setMater ial(): +getMeshilidth():
+getProparty(): +setNuc | idest ): +se tBoundar yGondi tion() :
+has_same_contents_with(): +setPath(): +=stBoundaryConditionBack():
+is_captured(): +setProperty(): +setBoundar yCondi tionBl ackRes ion( ) BurnupChain Nucl ids TEmLE
+is_opened(): +satRegions() :
+is_pratected(): +setScanaricName(): e B gy Cond L onRron 0 +_init_0- +_emn__(): F_init_0-
+open() : +setSensi tivi tyoption() : oo tBoundaryCondi tionleft (3 +appendFraction() : +_hash__(): + repr ()
+property_list(): Jes N CondutLon ey 2 +appendRule () : +_init__(): +assembly():
+purgel ) +=stBoundaryGondi tionTop( }: +fraction(): +_repr__(): bexchanga(H:
tread(): st e Ol +getkappal) : +al phaDeoay () : tnaterial ():
$restore(): #setestDivision(): +ge thumbs rO filat i «E lement si ) : +betaDecay( ): Frrsiig
+selPropert ies(): Heetieshifidth(): + lambdava lue( ) : +oapture(): rumber () :
+setProperty(): +id():
dwr ite(): +isBurnable():
+isFissionablel ):
+happaValue():
+lambdaVa lue():
tmass():
+n2ni):
+nameOfElement( ) :
+nameOfNucl idsf ):
+show() @
CardFile SagepMicroFile MicroFile RefFile DataBase Executablefile
+__init__(): +__init__(): +__init__{): +__init__{): +__init__{): +__executel):
+__load_text{): +defineFormat (02 +__init__(J:
Swritel): +di FT_from(): +__remove_fart():
+formatString() : +_remove_fort_unit():
+eetEntry(d: +at tach():
+hasEntry(): +defineiol):
+insertEntry(): +eetfile():
+removeEntry(): +inputs() :
+setEntry(): Flist(d:
+setEntryBlocks(): Fmodu lename () :
Hsync(): toutfiles():
+run():
+undefiol):
tunits():
|
_Nsini
+__init__():
Refuel? Format Fire2 PDSHand |l er Refuel GCitation Startup
P it : it F_init_(): : +_init_(): +7|?;t,()‘, +_init__():
il elini : +olearPDSout(): +runi):
el et runQ): Nsini Nsini5 Refuel3
Convmic ‘+set_PDSin():
+set_PDSout (1 __init__(): +_init__() +__init__():
+__init__():
ALSES -
Nsinid4 Nsjump Nsini3 Nsini6
Scaive Firel 4 F_init_O- [TITIGE — 0
init_(: T init_ (- PDSEd it Sagep Flux
+_defineial): — .
+run(): :E:.?;*OL i F_init_0:
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321 EEHS X
BT T A%, VAT LAOREERMNAEFE S LD THD, £ 32 ICEHI T AD—EE R
L. AFICE Y 7 ADME % R,

FileManager 77 7 A%, ExecutableFile 7 7 A2 K> T &Nz 7 7 A VERFFT 5,
—foar T Lo TS, GeneralFile 7 7 A TEZRINTWDEME (Ek=— K,
TrANEA T r—RA) BRBSEMEE LT, MR ERDITFANFTT V= MO
HAE1T9,

InfoManager 7 7 A1X, ANAXT—2ThHbInfoA7 V=7 NeEHRTHHLOTH

D, BHEOEFEREZHRE - BIGTLZ LN TED,

InputGenerator 7 7 A%, InfoManager 7 7 A/ 56 A Z{FEWMERIGF L, Ny 7 K
DHFEa— RDTZDD AT 7 A V% ABRNAEKT D,

OutputManager 7 7 A%, FileManager 7 7 AN b3y 7 =2 ROFHRE 23— ROVER
LT U RNTy b7 7 A6 BREREERZE L, 2— BRI LT WIRITH
REBPT D,

322 EHI—47 R (UFVF) FlEI SR

TS — o A 7 T 2%, T VAT T AL BRI, A BT ORI EIC R D
7 7AL LTS D, K33 12, BTy T U AHIEs 720 —5HEmRT,

[ 72BN TIE, Ny 7= ROFHR a— RE o, —EOfr s — /7 o AM5
MEINTWD, o T, fiftre—r 2 (RIS TV F) &8k d 2581213, #5tHE =
— FEHWIIT FEIZOWTHLBRERR L TR ZeRREL D, 1221, itH=
— RDTEODANT 7 ANRLa— RO T 7 A VEEFIZOWTIL, InputGenerator <°%
= RDT v R—EREREFH L T AT AR HBIICHRIRT D 72 GERIC R TIE

I

FICEGIZI> T D, LUTICE 7 7 AOMELRT,

Scenario 7 7 AIE T VADKRIE S 7 A Th D, i 7 U AI2HKAF L 72\ Forward
AR =2l —HOLEA Y v FRERIN TN D,

BreedingRatioScenario & BurnupReactivitySenario (%, ZiUZ UG L & REERS
FERR DORBEREffNT 2RO D 7 7 A TH Y . Adjoint FHHE L — 7 UV ZANERZ ST
Do

323 TJ7AIIEEY SR
77 ANVEE Y T AZE, K321 T KD, KRR S D, LLF, %7 7 A0
WhoRd, #3412, ZrANVEET T AO—EEIRT,
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GeneralFile 737 7 A /VEE# Y T ADIEE T T A TH Y | KRN A Y v RBRERI N
JE T35, GeneralFile 7 7 A%, VAT A BIZFETD [TZ7 A0 ] ~DORA U HIF
ROBZEHLTND,

DataFile I, GeneraFile D#REIZMZ T, Ny 7= Rt a— FaiFoO AT 7 7 4
AR R RN SNEOT =277 A NVED, [Ty A4 0) 24T V=0 B
{EL72b D Th %, DataFile 137 7 A VINEDFEAIAHLRLEZ AL, 7 7 A NVEONE
LE#E » ZZ IR RIERE DR FRETH D,

CardFile I%, EE 7+ —~ v FOT7 7 A MERIZFH L LT A THD, FL LTy
Jx v REHRE a— R OAN 7 7 A MERRHCFIH T 5,

ExecutableFile 1%, %Xy 7 = Rt a— FD T v X—DHEJK 7 7 A Th 5, Fortran
IO 2=y F DT 7 A NEGIZET D IKFRROIEROKRE., 7 7 A WEAFRERO B
i, FHEa— ROFETEEITI,

Z D7 7 A% ModuleFile.py TEFR SNV TENZIUTKHS L2 7 7 A4 VAN ITEH
DEZRINTEY, ZOFREICITT 7 A VEEHEOKAFEIR S B BRI I 5,

324 A RBEHME LUV EDIM
AZNERT T AL, 2—FPEETHAXERERFT 220747227 M TH
%o #3512, AAFERBLOZFDOMZ T 2D —EE2RT, B, RIITAZEREE
KT HETHEERD TAEEALTWD, ZALIERNT | Info 7 7 AZPA L T
DM FFCHGETHA Y v RBRHDH LWV DT T, 22 CiEMEEaREZRT 7201
WAL, LLFIC, &7 7 A0 EEZ/RT,

Nuclide 7 7 A%, fa BT —2 47V =7 MEL7zbDOTHY , JFSE > F ID X
VIS E L BT D,

Geometry 7 7 A%, Ny 7=y RHHEa— N2 257200 FREHR (X v il

A v vafy) o0 BRAKE, ~T VT A~y TOREREMLEFL TV D,

Mateial 7 7 A%, BHEHEOREEEFHREZRFL WD, 72, Material 77 ¥ =7 |k
BT oA (Material O, 207 —fEL OF) [ZbxHELTEY, ~T VT LD
BHAMT I E L FEBT 5,

Region 7 7 A%, ~7 U 7V L fEA R OO oGz RFF L TV 5,
BurnupChain 7 7 213, BBET = — U AFRZ RFFT D, BBET = — U OREITIT, Bl
M, REZHE, 777 a0 3FREMOWTESIZHRET D2 ENHKD, fRESh
=y Mipnb Ny 7y REE I — R OFREE~ ) 7 22 BB AR
Do
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ConvergenceCondition 7 7 A%, /N v 7 = RHH 22— F (SAGEP 3 L U CITATION)
(2 K 2 TR G O HCH E S 2 R FF T 20

SensitivityOption 7 7 A%, /Nv 7 = REHHE 72— F(SAGEP £ XU SCGIVENZF&E
T, HRETDHIES A THEDIN OIZ DD ANERZRFFT 5,

325 TRIEEYI SR
TANEE Y T RAF, 2=y N T ARNATZ AL EET A NANT T 7 AT TE
Do AIEIL, Y%7 T A EXNGE Lz, WO LHEET A NETH>HOTHY, AV v R
DEFPZDONTT A F&IToTWND, £, BEITOWTIE, 7 7 A ORHELEEE) D
WT, ZOFREEVEIZOWTIRGEL TW 5, FERRITIL, EBROMHT > — 7 o ATk E RNy
IV KRR —ROT v R_X—FT7 V7 FEBELCHEOREZEmL . SRELE —
BT HZL2MRLTND,
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# 3-2 EHEEHOKL 7 T A DOHEE

7 T A4 HERE
FileManager T—H 77 ANDOANHTVER
InfoManager A ZANEROE
InputGenerator AZANTMERDDEE 2 — RIANT AT 7 7 A IV DARR
OutputManager A7 7 A NSRRI T — 7 VD4R

R 7 = — R 2 THRE LI D &R T(BLFIRER)

£33 e —r R (U A) HHEBEEDOK 7 T X DOk

75 A4 HERE
Scenario AT TV BT A K7 T R
BreedingRatioScenario WAL BT DT> T ) A7 T
BurnupReactivitySenario PRBER SR IICEE T 2T TV 427 5 %

XK TALDA T M, WEBERE RS

#£34 T7r7ANEHEDOK T T ADIKEE

7 F A4 A
GeneralFile 77 ANVEAEIZET O RE Y T A
DataFile T—H 77 A VO F
CardFile Z—H % — K(fort.5) DELY >
ExecutableFile B—REVz2—/b s TyX—DODOHEKT T A

Convmic Convmic £ 2 —/L DT v /3—
Citation Citation Y 2 — /LD T v /38—
Firel Firel €2 —/1DTF v /3—
Fire2 Fire2 €2 —/1DF v /3—
PDSHandler PDS Z#HW VO HEL 2 — N Db DIES T A
PDSEdit PDSEdit E = — /LD T /X —
Sagep Sagep93 T 2 — LD T v /—
Flux Flux 22—/ DT v /83—
_Nsini Ns ZEL 22— /LD DEIET T A
Nsini Nsini €Y 2 — /LD T v 3—
Nsini2 Nsini2 €V 2 —/LD T v /X—
Nsini3 Nsini3 €V 2 —/LD T v /X—
Nsini4 Nsinid €2 2 —/LD T v/ —
Nsinib Nsini5 £ 2 — /LD T v /3—
Nsini6 Nsini6 ¥ = —/L DT v /3—
Nsjump Nsjump TV =2 —/Lv DT v /73—
Refuel Refuel €2 —/L DT v /33—
Refuel2 Refuel2 E 2 —/L DT /83—
Refuel3 Refuel3 £ =2 — /LD T v /38—
Snsdiv Snsdiv EY 2 — /LD T v r3—
Scgive Scgive(scgivebr) &Y = —/L DT v /—
Startup Startup €Y 22—/ DT /84—

T TA/DA T v M, MERBERE AT
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# 35 AXIHFHRB L OZEOMICEHT K7 7 A DOHHE

7T AL Hene

Info A ZIERDOIEIE S T A

Geometry RIEREEHST DT T A

Nuclide BREGRE BT 57 7 X

Material MERHEERT 57 TR

Region I (RHUEARE) 28T 57 7R

BurnupChain WRIET = — VIEREEHRT D7 T R

ConvergenceCondition | [URGHFAEHT L7 T X

SensitivityOption FENT R G DR EOIFRE EH T 57 T R
SerializableAndVisible 7T =7 FONERIRRE DK
PSagep Psagep v A7 LA EKOHIH 7 Z A
FortranFormat, Fotranfle L EXIC LD L —0 T F A FDOFiAEZ
FortranLine (ScientificPython10 ™ %, ® % FEHELHE)

K TAZDA T M, MKBIRZ R T, IRERIET = —X 2 THRE L b O &2 RmT U

#3836 2=y T AMEHEDODARI VTN T 7 ANLET AR T T A

7 7 A )V T A NG T A
AllTest.py TROT A &3 XTHET
BurnupChainTest.py BurnupChain
CardFileTest.py CardFile
CitationTest.py Citation
ConvergenceConditionTest.py | ConvergenceCondition
ConvmicTest.py Convmic
DataBaseTest.py DataBase
DataFileTest.py DataFile
ExecutableFileTest.py ExecutableFile
FirelTest.py Firel
Fire2Test.py Fire2
GeometryTest.py Geometry
InfoManagerTest.py InfoManager
InputGeneratorTest.py InputGenerator
MaterialTest.py Material
Nsini4Test.py Nsini4
NsjumpTest.py Nsjump
NuclideTest.py Nuclide
OutputManagerTest.py OutputManager
PDSEditTest.py PDSEdit
Refuel2Test.py Refuel2
RefuelTest.py Refuel
SagepTest.py Sagep
ScgiveTest.py Scgive
SensitivityOptionTest.py SensitivityOption
StartupTest.py Startup
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# 37 WMETANEHEOARI VT N T AN ET A MR

7 7 AN 7 A bR
br-forward.py 45 LB 5 Forward 5
br-adjoint.py BB LEIZ BT 5 Adjoint FHA
br-all.py B IZ B 5 Forward & (Y Adjoint #H5
burnup-forward.py PRIERS FEHR R B~ 5 Forward 1A
burnup-adjoint.py PRIGE OGS FEHR R B3 % Adjoint #HA
burnup-all.py PREE SIS FER 2 B9 % Forward J2 OY Adjoint #5
ScenarioTest.py fiftht <7 U A (Scenario) & Al =i G HERET X b
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3.3 W&iL

21 fIZBWTIHRARZ L, RVAT AT TA N7 7 —A T T30 (Test First
Programming) D& X HFIZHSEFREIT 72, Tbb, FTTAMNIROI FALT V=
J NOEEEER LT A Ma— Rzt L, £2O7 X M3l 5 L 9 IZ PSAGEP 27 AD
FIEEB I Ipolz, WE- T, 325HIT/RLIEL I, TAFa—FRiE, §XTO7 T A%t
LTHESNRTWS, B, ZRHDOT A ha— RORBIZIZT AT 47 7L —AU—7 T
&% PyUnit 2 L7,

TARaA—RE, 2=y FTAMNROEET A MO 2 BEAICPEIND, BIEE, Wbwd
HIKRT A RNTHY, Y7 TRCBITDIEAY Yy ROFE#ET A NTH5H50THD, HBEIX.
T ANZFELEOFT V=7 NEAOBRET A N T5MTH 5,

INHEDOT A MIBWTC, BIfERERAT — & & LT, FEiik 4 Td 5B 5 BRBER
TR T2 AN T 7 A0, W77 A0, GHHEY X MEFIH L,

331 1=y TR
#33l2r=y FT A MDO—HEZRT, 2=y hT A DRDOD I T AT, T A bxt
G2 T ADLFIDRZRI Test” BN NTND, Ny 7y RFHEa—RKDT v /X—7 5
ADT A NDOBIZIZ AN 7 7 A VK OFRY 2 SRZHEHRObDE —HT 52 L%
R LT,

332 WETAEhK
K 34IHEET A FO—REERT, TAUbIE, #FHE IS JOWAEESOG BEHE 2 D L fg AT
D7=® @D Forward 715 & O Adjoint FHHEIZET 2D THY |, il TV AickiT 57
7 A NOERBGRET A N L T\W5, 72, ScenarioTest (£, PSAGEP v 27 A DA T
DEV 2=V EHWERET A RERoTND, ZNHDT A MIEVHELNTFHRAER
IZHEITREOLO L ERII BT DI L AR L. KU AT AORYMEAMER LT,
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4. PSAGEP L R T LZERAL-EH

AFETIL, PSAGEP 2 27 A% W ffr OFINEIZEA L T, EBEOFI 28 U THBT 5,

4.1 fRITD AN %E(E

AEITIE, PSAGEP v A7 A% FHUICEAT LB MLE R TIEIZOWTORT, 728,
Python SFED/N—2 9V 23 UBEOHLONRA VA F—ALENTNDH I EEELTWD,

411 AR +—ILFIE
CD-ROM [ZIFLAF D7 7 A VI3 EEND,
psagep.tgz
W77 4 L7 bV psagep A A b—L3 5, ZZTIE., “lusrflocal/” |24 A h—
VLTS EERE LTI %,

# cd /usr/local/
# cp {CD-ROM}/psagep.tgz ./psagep.tgz
# tar zxvf psagep.tgz

tar zxvf {7 7 A V4 tgz 1T

# gunzip {7 7 1 V4 ) tgz
# tar xvf {7 7 A /L4 }.tar

TRALTHLERW, KIZ (WETHIL) PSAGEP v A7 ADRBEHRELITY ., BEXRE
%179 7 7 A /ViFlusr/local/psagep/sagep/config.py THDH, A VA b—FTBHTFT L7 KV
D3 usr/local & 572 5454 . source_dir DfE % lusr/local/psagep/ " HEFE T 5,

T, SAGEP-BURN FATE Vo — /0 22 /S VET ),

# cd /usr/local/psagep/sagepburn/CODE/sagep-burn/src
# csh MAKE

# cd /usr/local/psagep/sagepburn/CODE

# csh mklall.sh

U XA I IEFITKR T T 1T, PSAGEP DA VA F—LFK T TH 5,
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412 RIEHTE
WIZ2—VEREOREEXITH, W4T ¢ ¥ %M\ C.eshre #Bi %, PATH,
PYTHONPATH O EZ1T 9,
.cshre [ZELF A 380
set path=(/usr/local/psagep $path )
setenv PYTHONPATH “/usr/local/psagep:/usr/local/lib/python2.3”
BIFOawy RS L, 2—FRERERTTS.

/# source .cshrc  (ZH D BL) \
# which psagep.py  (/SADHER)
lusr/local/psagep/psagep.py <« DXL HIZFERINNE OK
>> echo $PYTHONPATH  (Python /N A OHfERR)
/usr/local/psagep:/usr/local/lib/python2.3

)

4.2 FRATOBE

AT ClL. PSAGEP v A7 A& 2 2 DR 21T > 72, AHiTlL., PSAGEP A
7 L& DT OB 21T 9 FMAICSW TR 5,

421 FVFITONT

IABEREERAT 24T © BIZIE, BIT IR &3 D E Z LIS o — 7 AR ERT 50 E)H
Do Elol TV A I NBUZ K o THIT o — 7 o AT D, T 2T, fRbre— o o R
PRI L > TEDEAT 20 DD, IANRIBIZED LRV, ZOT s — 7 o A2 UL &
BlebDZ T U A LIRS,

422 HHASNBT7AILIZDNT

AHENRGETK T T DL, SNSLWIT L T U AR EVNI 77 A VN TED, ZOT 7 AL
73 PSAGEP OE#&AERTH S,

%72, Forward 3HA#& T 5 &, Forward A OFFHE CTrER Sz WrimfdE, 1
WEED Y AL — N7 7 A VEETHRMN LI T U 44 -Forward.dat &9 7 7 A LMERR
ENb, AR Adjoint FREH TT 5 & {7 U A4}-Adjoint.dat &5 7 7 A LHMERL
Enb, 7o, T—HX—R7 7 A )L[F%—, DataBase-Forward-{fhr> U 44054
picEEHENS,  (Adjoint FHHEEFIZIX Forward 7% Adjoint (272 %)
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RN ) AL o772 LT, Forward SFEORNEILE —TdHh 5720, Forward &
DYAF—=RT 7 A ), T—FRX—=RT 7 A VITEBRONT TV A THHTDHZ ENAHET

HD,

423 HREIERMIZDONT
psagep & E179 5 & config.py THE L7= tmp_dir ® FIZ, psagep-{x—HF4}-{7 0k 2

IDIEWS T 4 Lo MUDBMERSND, BHREIZETZDOT 4 LY MY TIEITSND, VAX—
N7 7 A, EEFER (SNS 7 7 A V) LSO HEARY., SAGEP-BURN O 5HRIZLE
AT, MR EFETIOV—r T 4 V7 FURICAERKR IS,

424 TRFARYVI7LURAERDER
F A R a— T, 7638 SAGEP-BURN v A7 ADEKEHEa— FDA 7 v b, KOFNT

fEid &, PSAGEP v A7 M Lo THEV ARSI NIZHE I —FOA 7y b ISR O
AT,

ZOH, TA A= ROFTEIT IR, V7 7 LR &R D{Ek SAGEP-BURN X
T ADFRMFERDPIFAE L TV DRERNH D, RV AT LOFETIZLLFO L 912479, 22T
IXHEFE L A Bl 2R TR 5,

# cd /usr/local/psagep/sagepburn/br/Burn
# sh Burn-normal.sh
# sh Burn-adj.sh
HEDELIETTSE, FitEa—RNxfL T, 7y b7 7 A V4dmp £V D 7 7
ANPTETCNDIEFTTH D, RIZ, FEBROMIEZITS,

# cd ../table
# sh mk_shs.sh

TIDETTHE, SNS LW T 7 A NUNRTE D, i, PSAGEP Otk L %
iDL DTH 5,

43 21— A HDERL

PSAGEP D AJJITRESLLTD 32231 bivd,
1. =RV —FE R T = — S OMEICEIR T 57 — 4 (nuclide_data.py)
2. JFMER, EEICEEND~T U T NVEOFOEEICEFRT 5T —# (core_data.py)
3. BEERT v 7 BURSGME, EFEA T Y a vV EO2—RHEBICET T 57— 4
(br_input.py %)
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INBDOT—X%L lusr/local/psagep/work/psagep/data |ZAFET D, 2B, AJ17 7 AL D
PR OWTIE, M1 Aoz &,

&Of\l*%*4/7y%@%A7%—&how1@ﬁ%%ﬁao

431 Python M3 EDERA
PSAGEP ®=—% AJj134 T Python B CTitid s b, ZZTEET. ANERRTHD

(AR IR B 72 Python O SU{E A RIZART,

1 ZEHOKA
Python (3227 U 7 hSiERDT, B X R L TEK LWL Z LN T& s, BIESHELT

EH = I

E L CHE R,

2 UREG

UZREF—RIZEIIEFHIND D TH D, Python DU R ME, s~ TRELNT [E
MHRH VA sy aTHALE DL LTEHEEEKIND, U R FOER LT THURIZT
LMETIR, Tz, U A ROGIEIZ 0 B IE D,

\

% python

Python 2.3.2 #1, Dec 4 2003, 11:29:08)

[GCC 2.96 20000731 (Red Hat Linux 7.3 2.96-113)] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>>A=[‘a’, ‘b, 10, 100 ]

>>> print A

[‘a’, b, 10, 100 ]

>>> print A[1], A[2]

‘b’, 10

>>> print A[0]

[P

a

- /

@ Ta4uary
T4 aF ) EREAERS EMEND DO TH D, T 4 7 v aF VERIEF T O ST
W F—(key) : fli(value) OXT B0 F—2 FEEOHFT) B TRITFIERELR20,
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/>>>B:{ca7:1,zb’:2} \
>>> print B
{<a9 : 1, cba : 2}
>>> print Bl‘a’]
N J
4 XF5
XFINL (TN F— ) THENTE A CTINE LTI b5,

B aATFh
Python TII# 517K (BAT=2—R) £THI AL MNMIRD,

6 *VwFk

Ay REIZCEEOREELEFETH D, psagep DL —HF AN TIE, AV v REHWTA
N7—42%ty MZTF—%%Z8B, A#LAFMA (BF) LW IH AT 9, PSAGEP (2817
HAY y RADWRENL—/LE LT, append THHED A Y v RTIET—X DIBEMEITV, set
THEDAY v RTIET—HDOLEEZEITH Z LIT/hoT0 D,

43.2 nuclide_data.py
ZDT7 7 ANVCIE, BREICET 27— 2N EEND, BAEMIZIE. UTObDONENET 5,

TRV — T

SAGEP-BURN THW 54
PRBETF = —
EREEOREHBRZITONT AT

T Tl g X —REE 0 SEIC, ANERZHHA L T,
1) IRILXF—EHEE
TR —FEEEILY A MERXTANIT D, TRICISHOZ RV —IEELZRT, I

MHEDLND X, FHREENRLET LR —FHO LRE FREATT 5%, 18 FitEED
Y. AT DT —2ET 19 L 725,
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ifs18g = [

#itt Energy group Info.

1..00000000e+07,
1. 35335300e+06,
8.65169531e+04,
4.30742480e+03,
2.14454102e+02,

6. 06530700e+06,
8. 20850000e+05,
4.08677109e+04,
2.03468396e+03,
1.01300903e+02,

3. 67879400e+06,
3. 87742094e+05,
1. 93045391e+04,
9.61116516e+02,
9. 99999975e-061]

2. 23130200e+06,
1. 83156406e+05,
9.11882031e+03,
4.53999298e+02,

info_man. setEnergyBoundary ( jfs18g )

4-1 18 FE= L — R IE D AT

(2) SAGEP-BURN THUW\%#%E4

BfE4 13U A MERXTANT S, Efd 2 AT HBRICHIRFR L 250X, A7
PUE| THhHILDHTHD, B u-235, U235, AM-242M, u-235fp, PU-235fp )

B0z 54 O—%EIL Nuclide 7 7 A (psagep/sagep/Util/Nuclide.py) & Z &,

728, JOINT v 27 MM TR LI 7 nWidtd 7 7 A /L &L OBEGMEEZROTZDIZ, 27
2 BTEARE 7 7 A T SN TV O ONEZE & . InfoManager (ZF57E 7 5 A ONEZ 23—
BT DL ETOLERDD, Flo, BHEEIZONWTYH, METEEIEILERD D,

### Nuclide Set

# The order of nuclides must be consistent with that in the micro XS file generated with JOINT

nuclide_names = [ 'U-235", ’'U-236", ’'Np-237', 'U-238", 'Np-239', 'Pu-238', ’'Pu-239
"Pu-240", 'Pu-241", 'Pu-242', 'Am-241", ' Am-242m’, 'Am-243’, ' Cm-242’
"Cm-243', 'Cm-244", 'Cm-245", 'U-235FP', 'U-238FP’, 'Pu-239FP', ’'Pu-241FP’
"0-16", "Na-23’, 'Cr-nat.’, 'Mn-55", "Fe-nat.”, 'Ni-nat.’, 'Mo-nat.’,
"Nd-143", 'W-nat.’, 'B-10", "B-11", "C-12' 1]

nuclide_set = [ Nuclide (name=x) for x in nuclide_names ]

info_man. setNucl ides ( nuclide_set )

#print nuclide_set

4-2  KZREL DA T4
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B) MBEFz—>
WRBET = — 1% appendRule * ¥V v REZHWTERT S, AL
appendRule CHEFEA, SISZA 71, RISZA 72, « )
DRI, B 1BIBICBIEES . 28I BLBICRINZ A T EANTT D, KIGEA T DA
FERITITSCFHE VA RO 280 B35, ENENOEMEIZ OV T TROBREET = —> DA
161 % VTR 5,

FOGSH A T DA, AT Y A MEXT [BUGH A 7, B, [OEIS] & ANT
Do ZIZ T, ILEIEN 1 OBEITIE, KICEEDOANEZERTHZENTED, £z, Kb
A A TDOIEREN —EIZRE S NS5 E. B2 13 U-235 OIS T U-236 M ER SN D
e, RO AN BT 5 2 LN TE 5, WEHAEEKT 258120%, VA MTiER
SXFHNITANT %, HERE LT, BEMOHELY Y PSAGEP (28 S TWRWEE (F
HTHEEL TWRWES) . =7 —L7 5,

bc
#
#

be.
be.
be.
be.
be.
be.
be.
be.
be.
be.
be.

bc.

bc.
bc.

### Burnup Chain

= BurnupChain ()
Fertile Name, Reaction Type, [ Reaction Type, Daughter], [ Reaction Type, Daughter, Fraction ]
|f Reactin Type is Fission, you need to input Daughter.
appendRule ( ' U-235", "Capture’, ['Fission’, "U-235FP'] )
appendRule ( ' U-236", [ Capture’, "Np-237'1, ['Fission’, '"U-235FP"], "N2N' )
appendRule ( 'Np-237", [ Capture’, 'Pu-238'1, ['Fission, "U-238FP'] )
appendRule ( "U-238", [ Capture’, 'Np-239'1, ['Fission, "U-238FP'1, ['N2N’, 'Np-237'1 )
appendRule ( "Np-239", ['Fission’, 'Pu-239FP'], 'BetaDecay’ )
appendRule ( 'Pu-238', 'Capture’, ['Fission’, "U-238FP"], ['N2N', 'Np-237'1 )
appendRule ( "Pu-239", 'Capture’, ['Fission’', '"Pu-239FP'], 'N2N', 'AlphaDecay’ )
appendRule ( "Pu-240", 'Capture’, ['Fission', 'Pu-241FP'], 'N2N', 'AlphaDecay’ )
appendRule ( "Pu-241", 'Capture’, ['Fission', 'Pu-241FP'], 'N2N', 'BetaDecay )
appendRule ( "Pu-242", [’ Capture’, 'Am-243'], ['Fission’, 'Pu-241FP’], 'N2N' )
appendRule ( " Am-241", [ Capture’, 'Pu-242', 0.1384], [ Capture’, 'Am-242m’, 0.2000], ¥
[' Capture’, 'Cm-242', 0.6616], [ Fission’, "Pu-241FP’], ['N2N', 'Pu-240'1, 'AlphaDecay’ )
appendRule ( " Am-242m’, 'Capture’, [ Fission’, '"Pu-241FP'1, 'N2N', ['Decay’, 'Pu-242’, 0.173]
['Decay’, 'Cm-242', 0.827] )
appendRule ( " Am-243", [ Capture’, 'Cm-244"1, ['Fission’, 'Pu-241FP'] )
appendRule ( 'Cm-242", ’'Capture’, ['Fission’, 'Pu-241FP'], ['N2N', 'Am-241'], 'AlphaDecay’ )

info_man. setBurnupChain (bc)

4-3 RBET = — 2 D NI
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(4) RREFEICET IHENDOREE A TDIEE

TR BREEORERE AT OO, BaRANRT MVORUNMEB R, R ORHRXS L
TORISH A THYEET D,

AT Tl BERBOFITHE ZAT O B H AR M ORUNEE &%, U X MR TAT)
T2, B TIE, BRERROFE R LR DBHA, KOS HA T2 AT D, AITE
WUTRBET = — > L [FEERICH 1 518U &, O 2 SIBUARIC OS2 A T2 AT 5,

ZOANNET 73V MInORICER T 5 683N L b s,

### Sensitivity Calculation Option

so = SensitivityOption()

delta_xi = [-1.00, -0.90, -0.80, -0.70, -0.60, -0.50, -0.40, -0.30, -0.20, -0.10, -0.05
0.05, 0.10, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70, 0.80, 0.90, 1.00]

so. setDeltaFissionSpectrum( delta_xi )

# Capture, Nu, Transport, Fission, TotalScattering, ElasticScattering, InelasticScattering

# Mu, N2N, InelasticCrossSection N

so. appendTarget ( ' U-235", "Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’
"M, TN2NT )

so. appendTarget ( ' U-236", "Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’
"M, TN2NT )

so. appendTarget ( ' U-237", "Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’
"M, TN2NT )

so. appendTarget ( ' U-238’, "Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’
"M, TN2NT )

info_man. setSensitivityOption(so)

4 4-4 JEREFIHEDOKG L RDOBNRRANRT MOEB &, BHEEGOKSE A 7 DN
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433 core_data.py

ZOT7 7 AMIE, FOICET TR EEND, BENDT —HIT
~7 U TG
TR
YR
PO (=7 U 7 VELE)
8 S s

Thd, UTFTE~T U 7 ERNOIAIC, ANEXEZZHH LTV,
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(1) < TUT7ILIER

Z 2T, RHEERTOERICEID B TCHT IV TNAT—Hy NEERT D, ~T U T

DEFIZ, ~T VT NVEERT OB EBEEOMET + 7 v aF VB TEERT D,
(4 - B, - - - (WEEET) )

IhE~T U TV ERT 5,

#HH Material Set

mat_data = [{/"Ni-nat.’ :7.79823e-05 'Pu-240":0.000598514, ’Mo-nat.’ :b5. 963083—0}

hdh—D20
"U-238" :0. 00653346, "Nd-143" :0. 000275794, "Pu-242" :7.21147e-05, 2Ty T LE
"Pu-241":7.98413e-05, 'Na-23' :0.00732332, ' Am-241":3.71706e-05, / -
"Cr-nat.’ :0.0024206, 'U-235 :1.99109e-05, 'W-nat.’ :0.000124471,
"Mn-55" :0. 000124962, ' Cm-244" :1.83577e-05, "Pu-239' :0.00101294,
"Am-243" :1.84334e-05, '0-16" :0.0169491, "Pu-238" :2.06825e-05,
W—BT :9.4505e-06, ’'Fe-nat.’ :0.0175173 }, / # 1601, 1602
{ "Ni-nat.’ :7.79823e-05, 'Pu-240" :0.000666396, 'Mo-nat.' :5.96308e-05,
"U-238" :0. 00632977, "Nd-143" :0. 000275794, 'Pu-242" :8.02937e-05,
"Pu-241" :8.88966e-05, 'Na-23' :0.00732332, '"Am-241" :4.13863e-05,
"Cr-nat.’ :0.0024206, 'U-235 :1.92901e-05, 'W-nat.’ :0.000124471,
"Mn-55" :0. 000124962, ' Cm-244" :2.04398e-05, 'Pu-239' :0.00112782,
"Am-243’ :2.05241e-05, ' 0-16" :0.0169639, "Pu-238" :2. 30282e-05,
"Np-237" :1.05223e-05, 'Fe-nat.’ :0.0175173 }, # 0T01, 0T02

44— | < FU T AT TAT

]
material_set = [ Material (x) for x in mat_data ] €—— ~T7 U T IIVOVERRE (T REE)

#print material_set

X 4-5 ~T7 U TIT =4t hDOANIIH
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(2) mREIER
I TIE, AEERPOEROER AR T D, EEERICNE R T =2 LT, BUTDOY
DORFETF HND,
1. fEl ID
4
~7 U7
KT = CEENDEAREEK
PREL S A 7 2 > (YES/NO : 1.0/0.0)

=¥

==l
A
5

S

~T U T VIZIERIEEER LI~ T VT DT —2 % NS4 5,

#it#t Region Set

region_data = [ [ 1, “1C01”, material_set[0], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 2, "1C02", material_set[0], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 3, "0T01", material_set[1], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 4 "0T02", material_set[1], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 5 “ABLU”, material_set[2], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 6, "ABLL", material_set[2], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 7. "RBLU”, material_set[3], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 8 “RBLM”, material_set[3], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]
[ 9 "RBLL”, material_set[3], [ 1.0, 1.0, 1.0, 1.0 1, 1.0]

[ 10, “NAFO”, material_set[4], [ 1.01], 0.0]
[ 11, “GPL1”, material_set[5], [ 1.01], 0.0]
[ 12, “GPL2", material_set[6], [ 1.0 1], 0.0]
[ 13, “AXSU”, material_set[7], [ 1.01], 0.0]
[ 14, “AXSL”, material_set[8], [ 1.0 1], 0.0]
[ 15, “RDS1”, material_set[9], [ 1.0 1], 0.0]
[ 16, "RDS2”, material_set[10], [ 1.0 1, 0.0]

region_set = [ Region( no=x[0], name=x[1], material=x[2], assembly=x[3], exchange=x[4] ) ¥
for x in region_data ]
info_man. setRegions (region_set)

#print region_set

%

4-6  FEIEIEH O AT
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<7 U TG &SI, ST L RO X O R EEIT O MBI, PSAGEP
DAL, Python 27 U7 2D HDTHY | 2—FRgn 00T WEXTHRIZITY 2 &
NTEDL, PIZIE, WOXHIIC~T VTN AT V=7 b EFERA TV =7 b ERIICER
L. InfoManager |ZiBNIEGRT 52 & HAIEETH D,

#iH Material Set

mat1 = Material ( { 'Ni-nat.' :7.79823e-05, 'Pu-240":0.000598514, ’"Mo-nat." :5.96308e-05,
"U-238’ :0. 00653346, "Nd-143" :0. 000275794, 'Pu-242' :7.21147e-05
"Pu-241":7.98413e-05, 'Na-23':0.00732332, ' Am-241":3.71706e-05,
"Cr-nat.’ :0.0024206, 'U-235':1.99109e-05 'W-nat.' :0.000124471,
"Mn-55" :0. 000124962, ' Cm-244" :1.83577e-05, 'Pu-239' :0.00101294
"Am-243' :1.84334e-05, '0-16":0.0169491, "Pu-238' :2.06825e-05,
"Np-237" :9. 4505e-06,  'Fe-nat.' :0.0175173 } )

regl = Region( no=1, name=" 1C01” , material = matl, assembly = [ 1.0, 1.0, 1.0, 1.0 ], exchange = 1)

info_man. appendRegions (regl)

# LT R4

4-7 =7 VT VAE & SIS WO E BT 5 B O B

() FLMER

Z ZTClE, CITATION, SAGEP % THWOHMND, A v aNOFEE, A v i@z A
T2, AEED TR, KA v Va2 NOEEEE 2 k) A MERTANT5, (XAvva,
W OBRIZ W TIE CITATION O~ = = 7 V& &)

#iH# Geometry

geom = Geometry ()

#Ht Number of division of each mesh

div = [
[ 203,33, 2, 4, 4,3 2 5 4, 4,2 3,2, 2 4 4 4,5 31, #XAXIS
[ 5 6 4 3 3 3 4, 3 3 3 4, 16, 5], #Y AXIS
[ 1] # Z AXIS
]

geom. setMeshDivision( div )

4-8 A v 2 NOTEEE D AT
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WIZ, BFEHHTIE, HEA Y aDEE 2kTEY A MERXTANT 5,

##Ht Width of each mesh
width = [
[ 9.55043, 15.71764, 16.36130, 16.46364, 5.97324, 18.64292, 17.91088, 12.78505,
4.72722, 21.25165, 17.83599, 18.10268, 4.62130, 13.20161, 10.12392, 3.55860
18.97454, 17.49924, 17.37424, 32.60152, 17.22164 1,
[ 30.0000, 30.0000, 20.0000, 15.0000, 15.0000, 15.0000, 20.0000, 15.0000,
15.0000, 15.0000, 20.0000, 100.000, 30.0000 1,
[ 1.0000 ]
]

geom. setMeshWidth ( width )

4-9 A v at@D AT
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4) WFILERR (RTUTIEE)
ZITIE, Ay valZEHYEToENnNS~T YT AID &2, 2D Y A MNEXTANT 5,
ZIZT, Ay vaiZB Y ToHns ID X, Reglon Set O 1 515 Z Uiy 4 5,

##H material number of each mesh

material_map = [[ 10,13,13,13,10,13,13,13,10,13,13,13,10,13,13,10,13,13,13,15,16 1,
[ 10,11,11,11,10,11, 11, 11,10, 11,11, 11,10, 11, 11,10, 11, 11, 12,15, 16 1,
[ 10, 5, 5, 5,10, 5, 5, 5,10, 5, 5, 5,10, 5 510, 5 5, 7,1516 1,

[ 10, 5, 5 5,10, 5 5 5,10, 5 5 510, 5 510, 5, 5 71516 1,
(10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ],
(10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ],
(10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ],
(10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ],
(10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ],
[ 10, 6, 6, 6,10, 6, 6, 6,10, 6, 6, 6,10, 6, 6,10, 6, 6, 9,1516 ],

[ 10, 6, 6, 6,10, 6, 6, 6,10, 6, 6, 6,10, 6, 6,10, 6, 6, 9,15 16 1],
[ 10,11,11,11,10, 11,11, 11,10, 11,11, 11,10, 11, 11,10, 11, 11,12, 15, 16 1,
[ 14,14,14,14,14,14,14,14,14,14,14,14, 14 14,14, 14,14, 14,14, 14,16 ]
]

geom. setMaterialMap ( material_map )

4-10 RO~ T U T IVIEED AT

(5) EHREH

Z ZTliX, CITATION, SAGEP % THW LN MR DOEERGFMEE AT 5, BERSM:
DAINZHONWT, Zu— 254 L ¢ [REFLECTIVE] . [VACUUM) . DUMMY]
PHELTHD, 2—FIXZNEHWTANZITI, BEIZKD AT AN, HUEAT
TIXEKA R BENHE LS, ZROOEHER WD Z ENREE LYY
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ANDHEZ 28 5, 121X Y A MNERTANT 25 (K410 4, 5iTEHSH) . b
9 1 2% setBoundaryConditionLeft %D X Vv K&, FAZ EIZAIT 551 (FIK6
ITHLKE) Th o,

# XYZ: Left:X- Top:Y- Right:X+ Bottom:Y+ Front:Z- Back:Z+ Black_Region
# RZ: Left:X- Top:Y- Right:X+ Bottom:Y+ Dummy(0.0) Dummy(0.0) Black_Region
# dir: BC_LEFT BC_TOP  BC_RIGHT BC_BOTTOM BGC_FRONT  BGC_BACK BC_BLACK

#boundary = [ REFLECTIVE, VACUUM,  VACUUM,  VACUUM,  REFLECTIVE, REFLECTIVE, DUMMY ]

#geom. setBoundaryCondition ( boundary )

geom. setBoundaryConditionLeft ( REFLECTIVE )
geom. setBoundaryConditionTop ( VACUUM )

geom. setBoundaryConditionRight ( VACUUM )
geom. setBoundaryConditionBottom( VACUUM )
geom. setBoundaryConditionFront ( REFLECTIVE )
geom. setBoundaryConditionBack ( REFLECTIVE )
geom. setBoundaryConditionBlackRegion ( DUMMY )

info_man. setGeometry ( geom )

X 4-11 BRSO AT

434 1—H—4(>Ty b
PSAGEP E1TRFD5 L LT, =—VREET HA > 7~ M br_input.py <
burnup_input.py D7 7 A L TH Y | T &21T O 22—, T TV A mIcRie s, =
DT 7AMIIE, ROEREDETEN TV D,

WREEA T~ 715

RS

U T4

Wrifg 7 7 AL, T A MRHY 77 L2 ZADO/RAEHR
REHRA T g v

LU TIERBEA T » TR BIEIC, AR @H LT,



JNC TJ9410 2004-002

(1) PREXT v TiEHR
B . BRI, B R A RER T PTEICANT S, 2 TAS LD R E AT
IBRBEAT v T LoD, £1-. HH A7 LDOERIZTZZ AN LIZIERICAR S,

### Burnup Cycles
# Cooling Operation Sub-Step

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling
substep = 20 ) # CYC-01

0xDAYS, operating = 548+DAYS

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42«DAYS, operating = 548+DAYS
substep = 20 ) # CYC-02

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42«DAYS, operating = 548+DAYS
substep = 20 ) # GYG-03

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42«DAYS, operating = 548+DAYS
substep = 20 ) # CYC-04

X 4-12 JRBEAT 7 D NS

(2 UEREH

SAGEP-BURN > 27 ANDEH (CITATION, SAGEP) THWOLNAINHESEAEZ AN T19
5o NMEDEF 24T 9 BRIZIE. code. type DEB/ITEFE T, value DA DODAREF 5 2
&
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cc. appendRule ( code =
cc. appendRule ( code =
cc. appendRule ( code =
cc. appendRule ( code =
cc. appendRule ( code =
cc. appendRule ( code =
cc. appendRule ( code =

cc. appendRule ( code =

#it#t Convergence Condition
cc = ConvergenceCondition ()

"Citation

"Citation’,
" Sagep’,
" Sagep’,
" Sagep’,
" Sagep’,
" Sagep’,

type
type
type
type
type

., type
"Citation’,

"MaxOuter|terations’, value = 300 )

type = " InnerCriterion’, value = 1.0E-05 )

type = 'OuterCriterion’, value = 1.0E-05 )

= "MaxInner|terations’, value = 1000 )
= "MaxOuter|terations’, value = 200 )
= "MaxCalculationTime', value = 2000 )

"InnerCriterion’, value = 1.0E-04 )

"CutOffCondition’, value = 5.0E-02 )

info_man. setConvergenceCondition (cc)

@ vFruFs

X 4-13 R ZEED AT

AT TV A ERET D, T U AAITIT
BreedingRatio (4% kt)
BurnupReactivity (BABESG R K)
K-Effective (FHATHEMGH  KxfIi)
NumberDensity (JiHIERE © KkHi%)
ReactionRate (B @ RKxfI)
NaVoidReactivity (7= kU 7 AR A REOGEME © ARxHiE)
Wb, £lc, ZOPTEITHER, SO, KOS EMECBET 25 RITEEF R 21T 9
2427 (BOCor EOC) DIEEZITOMEND D, ZOHEDANZITFHOa A N T Y
FENTWDEDTEZSROZ &,

# Scenario Name

#calculation_timing =

scenario_name = 'BreedingRatio

‘BOC’

info_man. setScenar i oName (scenar i o_name)

#info_man. setCalculationTiming(calculation_timing)

X 4-14 fi#tTr> 7 U A4 D AT
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(4 WEEI7AIL. TRAMAY I7 LU RO/IARIER
NI T OT —Z KT DN ADIREEAT 9,
cross_section_file_path : F22h I 7 v & A ET 5 /XA
data_base_path : FHRHIHT —F X—AN(FET H /A
reference_path : 7 A N Y 7 7 LU ANFET H /3R

# Path Infomation
cross_section_file_path = ' /project/psagep/sagepburn/br/WORK/’
data_base_path = ' /project/psagep/work/hyd/psagep/data/

reference_path = ' /project/psagep/sagepburn/br/Burn/’

info_man. setPath ( target = "cross_section’, path = cross_section_file_path )

info_man. setPath ( target = ’"database’, path = data_base_path )

info_man. setPath ( target = 'reference’, path = reference_path )

4-15 S AFRED ASH

(5) RNE *EJr%i?J' Joay

T, BEHAEEZTABICKLEL R D AN EG 2D, T2 TIHE—HlE U TG A R
Té% z%&ﬁéﬁ#@ WREERE,  OMOBREOIRE L% TR R T, BUEIXIEFE G
DIHZHIE L TN D, RBERUSERAOR R TIX, BEHREICEA O ATNIFE L)

-
—

## Calculation Breeding Ratio Option

so = info_man. getSensitivityOption()

fertile = ['U-238", "Pu-240", 'Pu-238']

daughter = ['Pu-239", 'Pu-241"]

other = ['U-235", "U-236", 'Pu-242", 'Am-241", "Am-242m", ' Am-243", 'Np-237", 'Np-239', ’'Cm-242']
so. setBreedingOption (fertile, daughter, other)

info_man. setSensitivityOption(so)

4-16 FJEMENTA T > a3 O AT
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44 BEHTDELT
BT, BFEIC L AR ASEIC ST ORI Z1T - 7=, A AN 0 £ FIE % 3
50

441 FEFDEITOLEAIZDONT
9. EITHOT v 7 MU EERT S, 22Tl A—AT7 4 L7 FUDETIZ
psagep-works & WO T 4 L7 MU EREL LD LT D,

# mkdir ~/psagep-works
# cd ~/psagep-works

Wiz, 47w bEERT D, 7oA 7w hiS psagepldata LA FIZHDHDT, ik
at—LTHWS,

[ # cp /usr/local/psagep/work/psagep/data/br-input.py ./br-input.py ]
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TIX, psagep 2~ REFETLTHDL, ETHIHELTEITT S, 7HL, a~v RO
BRHHN RN D,

usage: psagep.py [options] <input>
options:
--debug, -d  debug mode
--all, -A  All calculation is executed(default)
--forward, -f Only Forward Calcuration is executed

--adjoint, -a  Only Forward Calcuration is executed

--edit, -e  Edit mode.(edit only)

\inputi user input file name (eg. br_input, burnup_input) /

F 7 a O ELLTICRT,

# 4-1 psagep A7 a D

FFar | HM

--debug -d TNy TFTFar ATy NCHRELEV 77 Ly AT 4 L7 NUIZH DA
B L. PSAGEP OF AT v 7R HatFfE & ik U, HEEDO B &2 1T
Do

--all -A Forward. Adjoint O 2FHEZ1T 5,

--forward -f | Forward st EDHIT 9,

--adjoint -a | Adjoint FHEOHIT 5, FHEFIZIE Forward M CIER SN/ A X — 7 7
A /L& DataBase 7 7 A VD EE, S:F %25 2 T Adjoint FHR O HLD B L7240
Sl ZHW D,

--edit -e HEEROTZT 4 v FOIRITH, Adjoint FHETIER ENZV AX— 7 7 A )L
INEE, DX Ty a UPRRE BRI, oA 7 a STER S, FHE
TR,

wIZ, 5IBEGEATIITT D, £F. Yo7 07y FEEEETITHNWTT ANy 7E—
RT3ITL. PSAGEP ' 27 AR IEFIZEMET 2708 9 DA fEd T %,

AENERICK T I, FHREZETLET AL ) (=Y —A Ty hDHDLT 4 L
7 b)) ICERERERDTE D,
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C# psagep.py -d -A  br_input \
#1s
Adjoint_BreedingRatio.dat DataBase DataBase-Adjoint-BreedingRatio
DataBase-Forward-BreedingRatio Forward_BreedingRatio.dat
SNS_BreedingRatio br_input.py br_input.pyc

)

SNS_BreedingRatio &V 77 L' > A7 4 L2 U ® SNS BT —EH L TV,
PSAGEP [T IEFIZEEL TV 5

4.5 FEITHER OO S

RMTET 5 L. FT5 4 L2 FUNIC, PSAGEP OfEMTHE SR T 5 SNS_{fi#hT 7 — 2}
Ty AINVNTEDL, ZOT7 7 ANIIERE, KeHA 7, THRUFX—FED L ORREREN & F
nTnb, FICHIE LTSNS 7 7 A VDO—E 2R~

H13 NA-MOX Breeding Ratio -
3. 79255E-10 7.43572E-08 1.60720E-06 6. 83558E-06-]. 37937E-05 5. 67807E-05
1. 13909E-04 1.97828E-04 2. 26095E-04 2. 15324E-04 1. 1. 31001E-04
6. 74913E-05 1. 77625E-04 1.19952E-04 6. 00149E-05 3. 35268E-05
H13 NA-MOX Breeding Ratio

BUSZ AT
925 3 U-235 <:::::::::)
1. 53846E-06 4. 66265E-06 1. 21235E-05 1. 79247E-05 2. 07005E-05
9. 12839E-05 1. 26818E-04 1. 44792E-04 1. 48124E-04 1. 1.07857E-04
6. 30166E-05 1. 64006E-04 1. 44399E-04 8. 27748E-05.431771E-05 4. 11219E-05
H13 NA-MOX Breeding Ratio
925 2 U-235
1. 15015E-05 3. 93253E-05 1. 09095E-04 1. 64916E-04 1. 85956E-04 4. 74561E-04 ——
KT RV X— R
6. 47891E-04 8. 13533E-04 8. 30055E-04 7. 72884E-04 6. 87920E-04 4. 86147E-04
DRRERER

2.69892E-04 6. 45369E-04 4.83282E-04 2. 46550E-04 1.13756E-04 1.12057E-04

X 4-17 JEEFHEEROH)
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5. EHYIC

mEIEFE O FERIZmNT T, BRBEREMAT S R T RENIE DO THETH Y, [T LT 7200
it = — K SAGEP-BURN O GMENTEE SN TE 2, L LR D, I OBRBERE O I3IE
WICHEMETH Y, SAGEP-BURN % Wi CIIERIC b T —Y0R5REAT v 720k
DT OBENNT HUENRD DT, 2 —F~DOEHNKE  FEHTIESED D TIERHER & D [
BB oTo, o, BTG Lo THERAT v 7R EDLL Z L0, MENEKRZ ST 55
FFBEAT T E2 T DNERH DL Z LD, BUEORBEIEERIT 2 — FE2 X0 N3 < v
AT MMETHUER D STz, ZOd, RFFRTIE, A7V =7 MaME A7 V7 NSREOHI
ERIA LT, BB 2 — RO v 2T MUlEEE FE LT,

PRk 16 FEEICFEM L7727 =— X 1B T, BifF® SAGEP-BURN & 27 LD & ZIZRIEN
bLONET AN A BLTHLMNIL, IvATATIEED LD RIPEN/EE LWL K
ALz, ZOfER, A7V =7 MEMAZ Y 7 FE§E Python Z W\, BEfEL AT LD 71k
& 2D ORI B 72 5 _REEHIEE T VoG E . T e LB OEEE T o, AR
T. MFD SAGEP-BURN ¥ 27 AD2FHEIL Python S8 L~V CHITEIFTRE L 72 0 | KRl AL
TN D5 OZFMEN KIFIZI E LTz, ¥, VAT AEY2—LEEH, ftERY Y 7
FEFEIIH L TRBL, SOV AT LE AW TIEEDMNTHER L F—OEMENEOND Z
LR LT,

FRk 16 FEO 7 2 — X 2 BAF T, HIEHE OFEMERE & F2E A 1TV PSAGEP(Python
-wrapped SAGEP-burn) > A7 A & L C5K L72, PSAGEP Tix, fENTO - DIZHE /RNy /=
YRHEa - FBAEASAENRTEY, 22— IIZOFEE Bk U7 < THBRBERE T 23 FhE T
&5, AEIOBAFE TIEL, Wi & RBESUS R KO “FBE DM T U A2 FE LI, Bl d
EHT S T U AN OWNWT O RBICEETHZ ENAEETH D,

2B, T T L7 Python 7 727477 Vi, ¥ U A7 7 2%ED PSAGEP (25 < K AF
Lic—88D 7 7 A &ERIFIE, PSAGEP &3S L TRV, iEka— ROF#ER T T v b 74— L4
ELTERTAZENARETH D, ARUARTAMEEEFET 52 & T, 7z iS<
VAT NG DO FIEDPEAFEOMBNT 2 — R &8 LW AT MMERRICBATT 5 515 L L TR
B ThDHIENMHERTE T, o, AFRETBFEOHT2— R&2 0 72t T 572 DBEF = —
ROWNEREERRED N, — B T2 L Ca—FORBA&GHE T A NI AT T AEEY Z AT
EE L CTRITIE, RO THEIEZIRZIZH T AT LCHET D EIICEREL TN Z &0
ARETH D,
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6.

1.

9.

S5 3K

EAR V&, B FEE, = 85, DRBEREIC T D& E /T = — No%iiF) , INC TJ9124
93-009 (1993).

EAR P, =M 85, KIE EA, TREEZFREIC KT 2 T = — FOEHID) , JNC TJ9124
94-007 (1994).

SE FEVE, foiE B, TRBERREMENT o — R 27 2ME#EfE ), JNC TJ9400 2003-012 (2004)
http://www.python.org

REL BR, ME AR i, TEESFERA T V=7 MEABIMRIT S A7 AOB5EE%R (1)) BARK
11154 120038 kD KZ]  E64 (20083).

BEL BR, MR A fh, TLFRET V7 5ike LCORMENT > 27 2 0BF0) FRE &
OEHZHMOFA ) , INC TN9420 2002-004 (2002).

L BR, MR R fth, TTD¥RET Y v/ 5L LCORMRMENT > 27 LA0B%AD 71 b
Z A TVERRIZ L ARt , JNC TN9400 2003-021 (2003).

HARXP —H% 71— [eXtereme Programming 7 A hiy%E xUnit TIZ LD HEKXP 7' o
77 Iv7), Mkt (2001).

YrEg BEF], N U TS5 UML), 7 A4k (2003).

!

10. ScientificPython, http://starship.python.net/~hinsen/ScientificPython/


http://www.python.org/
http://starship.python.net/%7Ehinsen/ScientificPython/
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{18k 1 PSAGEP AT LMD AHT—5%

Al-1
Al-2
Al-3
Al-4
Al-5

DASE. DY« v e e £1-1(2)
DI _IIPUL. Y treere e e e e e £1-1(3)
DULTIUP TN PUE. e ee e e £1-1(4)
COTE_data. Py +rrerrsrr e f1-1(5)
AUCIIAE_data. Py +-«wwere ssrsrresssmms e ettt et £1-1(7)

£1—1 ()
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from
from
from
from
from
from
from
from

sagep
sagep
sagep
sagep
sagep
sagep
sagep
sagep

A1-1 base. py

.config import *

.Util.Nuclide import *
CUtil. Material import
.Util.Region import *

*

.Util.Geometry import *

CUtil.SensitivityOption import *
.Util. ConvergenceCondition import *

. Manager. InfoManager

###t InfoManager
info_man = InfoManager ()

import *

£1—1(2)
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A1-2 br-input. py

from data. core_data import *

### Burnup Cycles
# Thermal-Power Cooling Operation Sub-Step

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling =

info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS

##t Convergence Condition
cc = ConvergenceCondition ()
cc. appendRule ( code = 'Citation’, type

0%DAYS, operating = 548+DAYS, substep =20)

"MaxOuter Iterations’, value = 300 )

1000 )
200 )
2000 )

cc. appendRule ( code = "Citation’, type = 'InnerCriterion’, value = 1.0E-05 )
cc. appendRule ( code = 'Citation’, type = 'OuterCriterion’, value = 1.0E-05 )
cc. appendRule ( code = 'Sagep’, type = 'Maxlnnerl|terations’, value

cc. appendRule ( code = 'Sagep’, type = 'MaxOuterlterations’, value

cc. appendRule ( code = 'Sagep’, type = 'MaxCalculationTime', value

cc. appendRule ( code = "Sagep’, type = 'InnerCriterion’, value = 1.0E-04 )
cc. appendRule ( code = "Sagep’, type = 'CutOffCondition’, value = 5. 0E-02 )

info_man. setConvergenceCondition (cc)

### Scenario Name
scenario_name = 'BreedingRatio

info_man. setScenar i oName (scenar io_name)

### Path Infomation

cross_section_file_path = ' /project/psagep/sagepburn/br/WORK/
data_base_path = ' /project/psagep/work/hyd/psagep/data/
reference_path = ' /project/psagep/sagepburn/br/Burn/

info_man. setPath( target
info_man. setPath ( target
info_man. setPath ( target

" database’, path = data_base_path )
"reference’, path = reference_path )

##t# Calculation Breeding Ratio Option
so = info_man. getSensitivityOption()

fertile = ['U-238", 'Pu-240", 'Pu-238']
daughter = ['Pu-239', 'Pu-241"]

other = ['U-235", 'U-236", 'Pu-242", 'Am-241", ' Am-242m", ' Am-243’

so. setBreedingOption(fertile, daughter, other)

info_man. setSensitivityOption (so)

print “InfoManager is built for a default input set.¥n”

"cross_section’, path = cross_section_file_path )

"Np-237’

"Np-239’

operating = 548+DAYS, substep=20)
operating = 548«DAYS, substep=20)
operating = 548+DAYS, substep =20)

"Cm-242" ]

#CYC-01
# CYC-02
# CYG-03
#CYC-04

£—1(3)
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A1-3 burnup-input. py

from data. core_data import *

g## Burnup Cycles

Thermal-Power
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = O0xDAYS,
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS
info_man. appendBurnupCycleData ( thermalpower = 3570. 00E+06, cooling = 42xDAYS

##t Convergence Condition

cc = ConvergenceCond

cc. appendRule ( code
( code
( code
( code

cc.appendRuIeE code
(
(

cc. appendRule
cc. appendRule
cc. appendRule

cc. appendRule
cc. appendRule
cc. appendRule

code
code
code

iti

on()

"Citat
"Citat
"Citat
' Sagep’,
" Sagep’
' Sagep’,
' Sagep’,
"Sagep’,

Cooling

ion', type
ion’, type
ion", type
", type =
. type
type
type
type

info_man. setConvergenceCondition (cc)

### Scenario Name

scenario_name = 'BurnupReactivity

info_man. setScenar i oName (scenar io_name)

### Path Infomation

Operation  Sub-Step

"MaxOuter Iterations’, value = 300 )
"InnerCriterion’, value = 1.0E-05 )
= 'QuterCriterion’, value = 1.0E-05 )

"MaxInner lterations’, value = 1000 )
"MaxOuter I terations’, value = 200 )
'MaxCalculationTime’, value = 2000 )

"InnerCriterion’, value = 1.0E-04 )
"CutOffCondition’, value = 5.0E-02 )

cross_section_file_path = ' /project/psagep/sagepburn/burn-up/WORK/
data_base_path = ' /project/psagep/work/hyd/psagep/data/
reference_path = ' /project/psagep/sagepburn/burn-up/Burn/

info_man. setPath( target
info_man. setPath ( target
info_man. setPath ( target

"cross_section’, path = cross_section_file_path )
" database’
"reference’

path = data_base_path )
path = reference_path )

print “InfoManager is built for a default input set.¥n”

operating = 548*DAYS
operating = 548+DAYS
operating = 548+DAYS
operating = 548+DAYS

substep=20)
substep =20 )
substep =20 )
substep =20)

#CYC-01
# CYC-02
# CYG-03
#CYC-04

fF—1(4)
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_ A1-4 core_data. py

from nuclide_data import *

#itt Material Set
mat_data = [{ 'Ni-nat.’
"U-238’

"Pu-241"
"Cr-nat.’
:0. 000124962,

"Mn-55

" Am-243’
"Np-237'

{ "Ni-nat.’

"U-238'

"Pu-241
"Cr-nat.’
:0.000124962,

"Mn-55'

" Am-243’
"Np-237’

{ "Ni-nat.’

"U-235

"Fe-nat.

"Mn-55

"U-235

"Fe-nat.

"Mn-55'

{ "Ni-nat.’
"Fe-nat.

{ "Ni-nat.’
"Fe-nat.

{ "Ni-nat.’
"Fe-nat.

'B11

"Cr-nat.’

[ "Ni-nat.’
"Fe-nat.

[ "Ni-nat.’
"Fe-nat.

"Ni-
’B11
"Cr-nat.’

##t Region Set

:7.79823e-05,

:0. 00653346,
:7.98413e-05,
:0. 0024206,

1. 84334e-05,
:9. 4505e-06,

:8. 88966e-05,
:0. 0024206,

:2.05241e-05,
1. 05223e-05,

"10.0175173,

:0.000124962 },

[ "Ni-nat.’
:3. 3389e-05,

:6.4778e-05,
"10.0145512,

:0.000103803 },

:0. 00143655,
" 10. 00458722,

:0. 00376282,
"10.0120114,

:0. 0029681,
" 10. 00947455,

:0. 00269258,

0 0421443,

:0. 0022802,

:0.0123677,
" 10. 0394927,

:0. 0117553,
" 10. 0375373,

:0. 00342018,

0 0488005,

:0. 00289636,

:7.79823e-05,
:0. 00632977,

:7.79823e-05,
:2.4628e-05,

"Mo-nat.

’B10

"Pu-240" :0. 000598514,
"Nd-143" :0. 000275794,
"Na-23' :0. 00732332,
"U-235’
' Cm-244’
"0-16" :0. 0169491,
'Fe-nat.’

:1.99109e-05,
:1.83577e-05,

" Pu-240' :0. 000666396,
"Nd-143" :0. 000275794,
"Na-23' :0. 00732332,

"U-235'
' Cm-244" :2. 04398e-05,

:1.92901e-05,

"U-238" :0. 00808131,
"0-16":0.0162119,

"0-16" :0. 021979,
"Mo-nat. ' :0. 00010992,
"Cr-nat.’ :0.00121654,
"Mo-nat. ' :0. 000287732,
"Cr-nat.’ :0. 00318543,
"Mo-nat. ' :0. 000226961,
"Cr-nat.’ :0. 00251265,

material_set = [ Material (x) for x in mat_data ]

#orint material_set

region_data = [

region_set = [ Region(

—

“16017,
“1602”,
“07017,
“0T02”,
“ABLU”,

=
@
=
[

no=x[0],

info_man. setRegions (region_set)

#orint region_set

name=x[1],

material=x[2],

" 14.95338e-05,
"U-238" :0. 0109561,

"Mo-nat.
"Pu-242
" Am-241
"W-nat.’
" Pu-239’
" Pu-238’

:0.0175173 },

" 15, 96308e-05,
:7.21147e-05,
:3.71706e-05,
:0.000124471,
:0.00101294,
:2.06825e-05,

"Mo-nat.’

"Pu-242'
" Am-241'
"W-nat.’
" Pu-239’
' Pu-238'

"0-16":0. 0169639,
"Fe-nat.’ :0.0175173 },
"Mo—nat.’ :5. 96308e-05,

"Na-23’

:5. 96308e-05,

:8.02937e-05,
:4.13863e-05,
:0.000124471,
:0.00112782,

:2. 30282e-05,

:0. 00732332,

"W-nat.’

'Cr-nat.’

"W-nat.’

"Cr-nat.’

"Na-23'
" Mn-55'
"Na-23'
" Mn-55’
"Na-23'
" Mn-55'

nat. ' :0. 000206026, 'Na—

assemb |y=x[3],

:0. 000124471,
:0. 0024206,

"Na-23' :0. 00661882,

:0. 000103395,
:0. 00201073,

:0. 0203057,
:0.000134329 },

:0. 00722756,
:0.000351733 },

:0. 00685516,
:0.000277445 },

3':0.00722164,

:0. 0105361, ' C- 12 10, 0131701,
"Mn-55":0.000251777, ' Fe-nat.’ :0.008598 },
"Mo-nat. ' :0.000946329, 'Na-23' :0.00555674,
"Cr-nat.’ :0.0104735,  'Mn-55":0.00115647 },
"Mo-nat. ' :0.000899472, 'Na-23' :0.006383,
"Cr-nat.’ :0.00995491, 'Mn-55":0.00109921 },
"Mo-nat. ' :0.000261699, 'Na-23' :0.00428467,
"B-10" :0. 0122001, 'C-12 :0. 0152502,
"Mn-55" :0. 000319813,  'Fe-nat.’ :0.0109214 }]

material_set[0], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],
material_set[0], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],
material_set[1], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],
material_set[1], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],
material_set[2], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],

“, material_set[2], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],
, material_set[3], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],

“, material_set[3], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],

“, material_set[3], [ 1.0, 1.0, 1.0, 1.0 ], 1.0],

“, material_set[4], [ 1.0], 0.0],

”, material_set[5], [ 1.0], 0.0],

“, material_set[6], [ 1.0 ], 0.0],

“, material_set[7], [ 1.0 ], 0.0],

“, material_set[8], [ 1.0], 0.0],

“, material_set[9], [ 1.0], 0.0],

“, material_set[10], [ 1.0 ], 0.0]

exchange=x[4]

# 1001,

# 0701,

# ABLU,

# RBLU,

# NAFO

# GPL1

# GPL2

# AXSU

# AXSL

# RDST

# RDS2

) for x in region_data ]

1602

0702

ABLL

RBLM, RBLL

-
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###t Geometry
geom = Geometry ()

### Number of division of each mesh

div = [
[ 2,33 3 2 4 4 3,2, 5 4 4,2 3,2 2 4 4 4 5 31, #XAXIS
[ 5 6 4, 3 3, 3 4, 3, 3, 3, 4, 16, 5], #Y AXIS
} 11 # Z AXIS

geom. setMeshDivision( div )
### Width of each mesh

width = [
[ 9.55043, 15.71764, 16.36130, 16.46364, 5.97324, 18.64292, 17.91088, 12.78505
4.72722, 21.25165, 17.83599, 18.10268, 4.62130, 13.20161, 10.12392, 3.55860
18.97454, 17.49924, 17.37424, 32.60152, 17.22164 ]
[ 30.0000, 30.0000, 20.0000, 15.0000, 15.0000, 15.0000, 20.0000, 15.0000
15.0000, 15.0000, 20.0000, 100.000, 30.0000 ]
[ 1.0000 ]
1
geom. setMeshWidth ( width )

### material number of each mesh

material_map = [[ 10,13,613,13,10,13,13,13,10,13,13,13,10,13,13,10,13,13,13,15,16 1,
10,11,11,11,10,11,11,11,710,11,11,11,10,11,11,'10,11,11,12,15, 16 ]

[ 10, 5. 5 510 5 5 510, 5. 5 510 5 510 5 5 715 16 ]
[ 10, 5, 5, 5,10, 5, 5, 510, 5 5 510, 5 510, 5 5 7,1516 ]
(10, 1,1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 81516 ]
[ 10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,15,16 ]
10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ]
(10, 1,1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,1516 ]
[ 10, 1, 1, 1,10, 1, 1, 1,10, 2, 2, 2,10, 3, 3,10, 4, 4, 8,15,16 ]
[ 10, 6, 6, 6,10, 6, 6, 6,10, 6, 6, 6,10, 6, 6,10, 6, 6, 9,15 16 ]
[ 10, 6, 6, 6,10, 6, 6, 6,10, 6, 6, 6,10, 6, 6,10, 6, 6, 9,15, 16 ]
10, 11,11, 11,10, 11,11, 11,10, 11,11, 11,10, 11, 11,10, 11, 11,12, 15, 16 ]
14,14,14,14,14,14,14, 14,14, 14,14, 14, 14,14, 14 14,14, 14,14, 14,16 ]

geom. setMaterialMap ( material_map )

it boundary condition

# XYZ: Left:X- Top:Y- Right:X+ Bottom:Y+ Front:Z- Back:Z+ Black_Region
# RZ: Left:X- Top:Y- Right:X+ Bottom:Y+ Dummy(0.0) Dummy(0.0) Black_Region
# dir: BC_LEFT BC_TOP  BC_RIGHT BGC_BOTTOM BC_FRONT  BC_BACK BC_BLACK
#boundary = [ REFLECTIVE, VACUUM,  VACUUM,  VACUUM,  REFLECTIVE, REFLECTIVE, DUMMY ]
#geom. setBoundaryCondition ( boundary )

geom. setBoundaryConditionLeft ( REFLECTIVE )
geom. setBoundaryConditionTop ( VACUUM )

geom. setBoundaryConditionRight ( VACUUM )
geom. setBoundaryConditionBottom( VACUUM )
geom. setBoundaryConditionFront ( REFLECTIVE )
geom. setBoundaryConditionBack ( REFLECTIVE )
geom. setBoundaryConditionBlackRegion ( DUMMY )
info_man. setGeometry ( geom )

f—1 (6)
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e A1-5 nuclide_data. py

from base import *

###t Energy group Info.

jfs18g = [ 1.00000000e+07, 6.06530700e+06, 3.67879400e+06,  2.23130200e+06
1.35335300e+06,  8.20850000e+05,  3.87742094e+05, 1. 83156406e+05
8.65169531e+04,  4.08677109e+04,  1.93045391e+04,  9.11882031e+03
4.30742480e+03,  2.03468396e+03, 9.61116516e+02,  4.53999298e+02
2.14454102e+02,  1.01300903e+02,  9.99999975e-06]
info_man. setEnergyBoundary ( jfs18g )
### Nuclide Set
nuclide_names = [ 'U-235", 'U-236", 'Np-237", 'U-238', 'Np-239', 'Pu-238', 'Pu-239
"Pu-240°, "Pu-241', 'Pu-242" Am-241', ' Am-242m', 'Am-243". ' Cm-242'
"Cm-243", 'Cm-244’, 'Cm-245", 'U-235FP', '"U-238FP', 'Pu-239FP", ’'Pu-241FP’
"0-16", "Na-23', 'Cr-nat.’, 'Mn-55", "Fe-nat.”, 'Ni-nat.’, 'Mo-nat.’
"Nd-143', 'W-nat.’, 'B-10, "B-11", 'C-12" ]

nuclide_set = [ Nuclide (name=x) for x in nuclide_names ]

info_man. setNuclides ( nuclide_set )
#orint nuclide_set

### Burnup Chain
gc = BurnupChain()

Fertile Name, Reaction Type, [ Reaction Type, Daughter], [ Reaction Type, Daughter, Fraction ]
# If Reactin Type is Fission, you need to input Daughter.
bc. appendRule ( "U-235", Capture', [ F|SS|on . "U-235FP"] )
bc. appendRule ( ' U-236' [ Capture’, Np -237'1, ['Fission", "U-235FP'], "N2N' )
bc. appendRule ( " Np-237°, [ Capture’, 'Pu-238'1. ['Fission’, 'U-238FP'1°)
bc. appendRule ( " U-238 [ Capture’, "Np-239']1, ['Fission’, 'U-238FP"], ['N2N', 'Np-237'1 )
bc. appendRule ( "Np-239', ['Fission', ' Pu-239FP' 1, 'BetaDecay' )
bc. appendRule ( ' Pu-238 "Capture’, ['Fission', "U-238FP"1, ['N2N', 'Np-237'1)
bc. appendRule ( ' Pu-239 "Capture’, ['Fission', 'Pu-239FP’], "N2N', 'AIphaDecay' )
bc. appendRule ( ' Pu-240 "Capture’, ['Fission', 'Pu-241FP'], 'N2N' "AlphaDecay’ )
bc. appendRule ( ' Pu-241 "Capture’, [ Fission", 'Pu-241FP’ ] "N2N', ' BetaDecay )
bc. appendRule ( "Pu-242", [’ Capture', "Am-243'1, ['Fission’, 'Pu- 241FP 1, )
bc. appendRule ( " Am-241", [’ Capture’, 'Pu-242', 0.1384], [ Capture’, 'Am-242m', 0.2000], ¥
[’ Capture’, Cm—242 0 6616], [ Fission', 'Pu-241FP'1. ['N2N', 'Pu-240'1. ' AlphaDecay’ )
bc. appendRule ( " Am-242m’, Capture 0 Flssion', "Pu-241FP" ], "N2N', ['Decay', 'Pu-242’, 0.173]
['Decay’, 'Cm-242", 0.827] )
bc. appendRule ( "Am-243', [’ Capture’, 'Cm-244'1, ['Fission', 'Pu-241FP'] )
bc. appendRule ( "Cm-242’, 'Capture’, [ Fission’, 'Pu-241FP’], ['N2N', 'Am-241'1], 'AlphaDecay’ )
bc. appendRule ( ' Cm-243', 'Capture’, ['Fission', 'Pu-241FP’], 'N2N', 'AlphaDecay’ )
bc. appendRule ( ' Cm-244', ' Capture’, [ Fission', 'Pu-241FP'], '"N2N', 'AlphaDecay’ )
bc. appendRule ( "Cm-245", [ Fission’, 'Pu-241FP’], "N2N' )
info_man. setBurnupChain (bc)
### Sensitivity Calculation Option
so = SensitivityOption()
delta_xi = [- 1 00, -0.90, -0.80, -0.70, -0.60, -0.50, -0.40, -0.30, -0.20, -0.10, -0.05
0.05, 0.10, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70, 0.80, 0.90, 1.00]

so.setDeItaF|SS|onSpectrum( delta_xi )

# Capture, Nu, Transport, Fission, TotalScattering, ElasticScattering

# Mu, N2N, InelasticCrossSection N

so. appendTarget ( ' U-235", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' U-236", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, "'Mu’
so. appendTarget ( ' U-237", "Capture’, "Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' U-238", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Pu-238’, "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, "'Mu’
so. appendTarget ( 'Pu-239', ’'Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Pu-240", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Pu-241", "Capture’, 'Nu’, 'Fission', 'ElasticScattering’, 'InelasticScattering’, "'Mu’
so. appendTarget ( 'Pu-242', ’'Capture’, 'Nu', 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Am-241", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Am- 242m' . 'Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’ , 'Mu’
so. appendTarget ( 'Am-243',  'Capture’, 'Nu', 'Fission', 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Np-237", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Np-239', "Capture’, 'Nu’, 'Fission', 'ElasticScattering’, 'InelasticScattering’, "'Mu’
so. appendTarget ( ' Cm-242', 'Capture’, 'Nu', 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Cm-243", "Capture’, 'Nu’, 'Fission’, 'ElasticScattering’, 'InelasticScattering’, 'Mu’
so. appendTarget ( ' Cm-244", "Capture’, 'Nu’, 'Fission', 'ElasticScattering’, 'InelasticScattering’, "'Mu’

InelasticScattering

N NN AN N NN N NN N N NN
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so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (
so. appendTarget (

"0-16",
"Na-23'
"Cr-nat’
"Mn-55’
'Fe-nat’
"Ni-nat’
"Zr-nat’
"Mo-nat’
"Nd-143’
"W-nat’
'Pb-nat’
'B-10",
"B-11",
"c-12',
"Pu-241FP’
" U-235FP
"U-238FP’
" Pu-239FP’

" Capture’,
'Capture’,
" Capture’,
' Capture’,
'Capture’,
" Capture’,
' Capture’,
'Capture’,
" Capture’
' Capture’,
'Capture’,
" Capture’,
' Capture’,
'Capture’,
" Capture’,
' Capture’,
'Capture’,
" Capture’,

info_man. setSensitivityOption (so)

ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
"ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’
ElasticScattering’

"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,
"InelasticScattering’,

N NN NN NN NN NN N NN NN
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A2-1. [FLHIZ
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Q) BEfFa— Ko 7' b 217\ Python (Z KB v AT 2L &AT 5 BARE

%2 T TlE, PSAGEP IZx} L THAT T U A% BINT 5 HIEIZOW T L TnET, =
Z T, I ORBERE R A R R & LTS U A& ST, BRBEROSEE BT D R
U A EEHT A FIEICONWT, B RIICIAZ B> THIFL L TV ET,

H3ETIE., BEFOEHE 2 — K% Python THIMIFIEE L 3572912, a2 — RO D 7 AL
T—=B T 7 ANDET V=7 MbEZEDOEBRFIEIZOWTHBH L TWES, £/, Python |
X BV AT 2MEOEABNZ OV T HHEMN LT E T,

PSAGEP v A7 HZHOWTIL, THHRRZHOLE LT, A=V 7 U X MPRHRINTOE
T, ZMHLEOH X, TieE TITEE F IV,

A=Y 7Y R Mg
BB A 7 VB SsHEE Rik Lyt ¥ —
VAT LEANBHSEE T L —T
FRILE R (e-mail: kyoko@oec.jnc.go.jp)
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A2-2. F)ADEMIZDLNT
Z T AT U A OBIFIEICOW TR L3, 2B ARETIL, BREEEE AT & O
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B) v FVAEAOHEDO G (KX 7 = ROHEADOHFESLMEIZOWT)
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-------------------------------------------- EohD ¥ e o e
Hﬁﬁﬂﬂﬂnﬁﬂ cycled Hﬁﬁnﬂnﬁnﬁﬁﬁnﬂnnnﬁﬁﬁﬁﬂﬂﬂnnﬁﬁﬁnﬂﬂnnnﬁﬁﬁﬂﬂﬂnnﬂﬁ Rt cveled HnﬁnHﬁﬁnﬂnﬂnﬁﬁﬁuﬂnnnﬁﬁﬁﬁﬂnﬂnﬁﬁﬁﬁnnﬂnﬁnﬁﬁﬁﬂﬂﬂ
echo " HEKHENNE cvoled HXHMHEMKN echo " HHEMKMNE cvoled KEMEKHKE
I direct 1 direct
s Cidfledbl imp Cidzager inp il [i3fl=dbl inp (idzager inp
.f=azepd3-direct.sh FLXDBL SGP-cycl4-E0C-direct .fsazepd3-direct.sh FLXDEL SGP-cycl4-E0C-di rect
> 8 direct
> 4 (i3 lxdbl inp (ilsagep inp
» . fsazepdd-direct.sh FLXDBL SGP-cycld-BOC-di rect
>
>
it {idinput {idmicra (i) % (ilinput (idmicro (i)
Lne-inidosh NSINT4-cwe04EOC $MICRO  3D& | ./ns-inid.sh NSINI3-cycl4EOC BMICRD  $DaA
it {iJinput “case” t (ilinput “case”
.Arefuel?.sh Refuel2-cyc04E0C $CASE_EOCA Jfrefuel?. sh Refuel2-cyc04EOC FOASE_EOC
{iJinput {idmicra (i) (i)input (idmicra (i)
ff|rel adj.=h FIREI_cyc0d-ad) FMICRD  $D& fflre1 adj.sh FIRE1_cycld-ad) SMICRD  $DA
s {iYinput (idmicra (i) & {i)input Cimicra (i)
It/scgwe sh SE? cycld $MICRO  $D& u/scgwe sh SC? cycld $MICRO 304
il it
Il (iiflxdbl inp §ilsagzep inp “case” 0 8 flux {iif lxdbl inp (i)sagep inp "case” (i
nfsagepSS flx.sh FLYDEL SGP]cycﬂ4-flx $CASE_BOCA § nfsagepﬁ:? flx.=h FLXDBL SGPIcch4-fIx BCASE_BOCH §
s (i) input “case” i (idinput “caze”
It/refueIEx sh Refuel2-cycl4B0C $CASE_BOC4 u/refueIEx sh Refuel?-cycl4BOC $CASE_BOCA
s {ilinput (idmicra (i) & (idinput Cimicra (i)
LAnsmjump. sh NSJUMP-cyc0 4 MICRO 304 . /ns-jump.sh NSJUMP-cycl4 $MICRO 304
> 4 (ilinput (imicro (i)
» .fne-inid.sh NSINIZ-cywcO4B0C BMICRD  $DaA
3
>
EREARIAE coeled Hﬁﬁﬂﬂnﬁnﬁﬁﬁnﬂnnnﬁﬁﬁﬁﬂﬂﬂnnﬁﬁﬁnﬂﬂnnnﬁﬁﬁﬂﬂﬂnnﬂﬁ FEREHEIAS cvelen HnﬁnHﬁﬁnﬂnﬂnﬁﬁﬁuﬂnnnﬁﬁﬁﬁﬂnﬂnﬁﬁﬁﬁnnﬂnﬁnﬁﬁﬁﬂﬂﬂ
echo ™ HEHEHKNN cwoled KHHKKHKK echo ™ KHENHKEE cwoled HEMEKHHK
it {idinput “caze” | # (ilinput “caze eoc” 7
.frefuel2y.sh Refuel2-cyc03EOC $CASE_EOCA | . frefueld.sh Refuel3-cycl3EOC BCASE_EOCE
it {i)input {idmicra (i) 1 (ilinput Cidmicro (i)
firel-adi.sh FIRE _cweld-ad) $MICROD  $D& | ./firel-adix.sh FIREI_cycld-ad) FMICRD  fD
il {iYinput Cidmicra (i) % {i)input (idmicra (i)
.fzegive.sh SCG-cyeld IMICRO  $D& . /sczive.sh SCh-cweld TMICRD  $Dd

A2-1 Burn-adj.sh ®ZEF 45y (br & burn-up D kbig)

WIZ, (2) DNy T ROFEI—ROANT 7 A WIZHONT, SEIFEEFERIZ, br &
F U AL burnup TV FNOWTHKEEITWET, T, ATy N7 7 A VOB AREE
TRET, FAEFEFOLAHD FTN, ZZTEA Ty 77 ANLE 1IN _T=T7 7 A
NEFELTUHCONTHE L, %I E L RS diff oy VTR TWET, ZofEx
B A2-2 12" LET, 22Tk 4 A7 VE (REYFA 27 0) © SAGEP OFH5HE A, EOC 72
7T/ <. BOC THITHbITWAHE L, NSINI4 55 NSINI3 [Zff ] 1 — R H 278> T
WD ZEBRIMY ET,
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POSEDT-DATA POSEDT-DATA
FDSEDT-NUCL FDSEDT-NUCL
SGP-cyvel1-f 1x SGP-cwcl1-f 1=
SGP-cycl2-f 1% SGP-cyclZ-f [
SGP-cyvel3-f 1x SGP-cwcl3-f 1=

> BGP-cycl4-BOC-direct
3GP-cyel4-EOC-di rect SGP-cywcl4-EOC-di rect
SGP-cycld-1 1% SGP-cycld-f [
SMGEP-=ns ey SAGEP-zn= ey

WSINT4-cyc04EQD NSINIE-cuwc04B0C

r —

NSIMI3-cwcl4EOC
NSJUMP-cyc02 NEJUMP-cywc 2
NEJUMP-cyc03 NEJUMP-cyeld
NSJUMP-cycl 4 NEJUMP-cywcl 4
3CG-cyvel SCG-cwcl
SCG-cycl2 SCG-cycl2
3CG-cyveld SCG-cwcld
SCG-cywcl4 SCG-cycl4

A2-2 Ny 7 = FEHEO A OEARR
BT, 77 ANVDOHNFIZOWTHEZITWET, HiETAxH T8, ETOANT 7
A INZDONT diff 217 9 DA R G IHAR TR D £3, ZOK, IFO X 5 I2FTT 5 Ll
NDLORHEITIRY £T,
> diff —b br/Burn/(Input File) burn-up/Burn/(Input File) > diff_burn-up/inp/(Input File).diff
T, MREVZALZ PTEEHLTWDRTTR, ZHITIFRO LS AT v b2 H
DET, 77 AMEVDRH TG BRD T 7 A WCESH SN E T, BUDREWES,
ZOT7 7 ANDPERSNES, ZIC Is-12FETT28 77 AN A XNLRRDT 74
WERLHTZERTE R, MRITROL IR £,

ST 1 hewd SE 0 4H 28 16:18 Refuel-cycl1BOC.diff
- - - re- 1 hyd SE 0 48 26 16:19 Refuel-cycO1EOC.diff
ST 1 hewd SE 0 4H 28 16:18 Refuel-cyclZBOC.diff
- - - re- 1 hyd SE 0 4HF 26 16:19 Refuel-cycOZEOC.diff
ST 1 hewd SE 0 4H 28 16:18 Refuel-cycl3BOC.diff
- - - re- 1 hyd SE 0 4HF 26 16:19 Refuel-cycO3EOC.diff
ST 1 hewd SE 0 4H 28 16:18 Refuel-cycl4BOC. diff
- - - re- 1 hyd SE 0 4HF 26 16:19 Refuel-cycO4EOC.diff
- - - re- 1 hyd SE 0 48 26 16:20 Refuel2-cycO1EOC.diff
ST 1 hewd SE 0 4H 28 16:20 Refuel2-cyclZBOC.diff
- - - re- 1 hyd SE 0 48 26 16:20 Refuel2-cycO2EOC.diff
ST 1 hewd SE 0 4H 28 16:20 Refuel?-cycl3BOC.diff
- - - re- 1 hyd SE 0 48 26 16:20 Refuel2-cycO3EOC.diff
ST 1 hewd SE 0 4H 28 16:20 Refuel?-cycl4BOC.diff
- - - re- 1 hyd SE 0 48 26 16:20 Refuel2-cycOdEOC.diff
ST 1 hewd SE 0 4H 28 16:20 Refueld-cycl3EOC.diff
- rw-re- 1 hwd SE 0 4H 26 16:20 SAGEP-snzlew.diff
L 1 hwd SE 0 48 26 16:20 SCG-cyc0l.diff
ST 1 hewd SE 0 48 26 16:20 SCG-cyc02.diff

L 1 hwd SE 0 4H 26 16:20 SCG-cyc03.diff
ST 1 hewd SE 0 4H 26 16:20 SCG-cyc04.diff

- - - re- 1 hyd SE 0 48 26 16:20 SGP-cwcll-flx.diff
ST 1 hewd SE 0 4H 26 16:20 SGP-cyc02-f lx.diff

- - - re- 1 hyd SE 0 48 26 16:20 SGP-cwc03-flx.diff

- - - re- 1 hyd SE 0 48 26 16:20 SGP-cwcl4-BOC-direct.diff
ST 1 hewd SE 718 4H 26 168:20 3GP-cyc0d4-EOC-direct.diff
- - - re- 1 hyd SE 0 48 26 16:20 SGP-cwcld4-f lx.diff
ST 1 hed SE 0 48 26 16:20 STARTUP.Jiff

A2-3 Ny 7=y RHEOATOEE FIZHONT
ZOFERND . SAGEP OFHEDAS)DHINEI>TND Z N £3, KiFED7 7
ANVDOBRBIZONWTDRERE . ZOT7 7 A NVDONENR. ¥ F U FEA DA O5HHRE R & 73
nET,
BHIZ, (8) OFFHEa— FOETL = /U OWTHREIBEIC, 87 7 A LIS, 28
MEENNTIRET, FIET (2) LRBEIITOET, ERITKO X 12720 57,

+—2 (6)
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cit-adi.sh cit-adi.zsh
citation.zh citation.zh
convmic. sh convmic.sh

> differ.sh
firel-adj.zh firel-adj.zh

> firel-adjx.sh
firel.sh firel.sh
fired.sh fire2.sh

> ne-inid.sh
nz-inid.zh nz-inid.sh
niz- jump. =h nz-jump.sh
pdsedit.sh pdzedit.sh
refuel.sh refuel.zh
refusl?. sh refuel?.zh
refuelx.sh refuelx.sh
refuel2y. sh refusl2y.sh

> refueliz.sh
refueld.sh refueld.sh
zagepdd-direct.sh zagepdd-direct.sh
zagepdd-flx.sh zsagepdd-f x.sh
sogive.sh scgive.sh

A2-4 FATY = L OIBARE

- - e - 1 hwd SE 0 48 26 11:51 cit-adj.sh.diff
- - - 1 hwd SE 0 48 26 11:51 citation.sh.diff
By 1 hyd SE 0 48 26 11:51 corvmic.sh.diff

= e e - 1 hewd SE 0 48 26 11:51 firel-adj.sh.diff
By 1 hyd SE 0 48 26 11:581 firel.sh.diff

= e e - 1 hewd SE 0 48 6 11:51 fire?.sh.diff
By 1 hyd SE 0 48 26 11:51 ns-inid.sh.diff

- - r-- 1 hwd SE 0 48 6 11:51 ns-jump.sh.diff
By 1 hyd SE 0 48 26 11:51 pdzedit.sh.diff
- - - 1 hwd SE 0 48 6 11:51 refuel.sh.diff
By 1 hyd SE 122 48 26 11:51 refuel2.zsh.diff
- - - 1 hwd SE 0 48 26 11:51 refuellx.sh.diff
By 1 hyd SE 0 48 26 11:581 refuelZy.sh.diff
- - - 1 hwd SE 0 48 26 11:51 refueld.sh.diff
By 1 hyd SE 400 48 26 11:51 zazepdd-direct.sh.diff
= e e - 1 hewd SE 0 48 28 11:51 sazep8d-flx.sh.diff
By 1 hyd SE 0 48 26 11:581 scgive.sh.diff
- - - 1 hwd SE 104 48 26 11:51 start-up.sh.diff

A2-5 FITL = L DOEF HIZHONT
INLDOERNELEFE 725, br D+ U 427 T A(BreedingRatioScenario.py) & #f & L
T, FH TV A OEEELITVET,

A2-2.2 InputGenerator 75 ANIEIE

B LEWS T U A OHBEIZHEERA Ty N EERT 545725, InputGenerator 7 7 A
ICREETHLGH. TNEZBENTO2UNERHLVET, 17y N7 7 A NVDHGHTOREER, A
N7 7 ANEDRRER, WENKRELSERDZLDO0RH 56, TS T 2R H 0 £
T, FEARRIIZIZ, scenario_name ZH A W T, FESIESEDLHZ L THISTEET,
InputGenerator 7 7 A CTEEEICHW LI TWAE A2, Bl LTI LET, BINLE
WU FIZONWT, Bk A 7y P ERERT 25 G811, TRO XS, & F VA4 ThH
I = Txfhs LETS

=2 (7)
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body_format = []
body_value = []

scenario_name = self.info_man. zetScenariolamel )
=0 = self.info_man.getSensitivityOpt ion()

t card 8: caloculate option
if scenario_name == "MumberDenzity’:
calculation_option = 1
target_nuclide = so.ndFocusedOpt ion(’ nuclide”)
jend|_code_number = tarzet_nuclide. id(}
num = 1
for nuclide in =self.info_man.zetBurnableMNuc|ides():
if target_nuclide == nuclide:
breal:
num += 1
number_of _burnup_cha ir_noc | ide = num
focused_rezion = zo.ndFocusedOption(” rezion’)
elze:
calculation_option = 0O
jend|_code_number = 0
number_of _burnup_chair_nocl ide = 0
focused_region = 0

A2-6 InputGenerator 7 7 A D—H (2 F U A4 K 5 57 I63E)

A2-2.3 ModuleFile 75 XNDIEIE

AT DR — FOERNFELRWEGS, 35 L I3 7 A VDB RR D55,
ModuleFile 7 7 ZDEEZT 5 ED & 5, ModuleFile (DWW TOFEMIZ, 3 EDOH 7 &L
fbEZRLTIIEEN,

A2-2.4 SensitivityOption 75X DIEIE

ZO7 T AL, BEFREICEAG DT —Z O, IRIEEITVET, BURITE0T -2 (K
FEGEOFHEEAT ) EE, BRHRAXT M OB# &) KO, Ik lﬁ@v—&uowf@
AV ROBRFEEINTWVET,

IOV ZAFArTFROT, EARMIITT —F O, tOBEITVET, Flic A Y
v REBMT 58560, EAPIZIZZ DL — /LIS T E S0,

A2-25 S UF @B (Adjoint F)ADYERL)

U A OBMMEREIL, EAKIZIE Burn-adj.sh DN % Python A7 U 7" ks CTitab L7828
TEWIMEXEIZRY T, —oFHHIC T A Z2EKRT 585451F, Burn-adj.sh 26, ££o
TeF LTV AT TRAEERT DHLENRH Y £, TTN, SENIBEIZ br & O burn-up
FIUAPFELTWADHOT, Znafiize LT, BT U FE2/ER L £7,

THTUALIZE, LTFTOLORHELTHY 97,

f+—2 (8)
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K-Effective : TSR
BurnupReactivity : PRBESOSEERR (SR A)
NumberDensity : SR H0 B

BreedingRatio : HEE b (FEdEEE )
ReactionRate : BOSR

NaVoidReactivity : Na R A FGE

Z B D4 T InputGenerator, Scenario 7 7 AONETHWHILTWET, Z I R
TZRRE DT T ) A 2RI T 2581213, ZhbDARTZ AN T ZE,
(NumberDensityScenario.py 7¢ &)

WIZ, T VAT T ADIEAREEIZOWTHBHALET, VT U427 7 A%, BLFD 4%
— E b7 9,

EHEM GIEEY 22—, 7 A3 =V xR L)
HEE (GHEIATE— ROHIHE)

FHRSATE (Forward, Adjoint Ft5 D 31T)

TNy TR

B O, Adjoint FHEFEITEHILMI KT VAT T ADA—/R—7 T A TH 5 Scenario
7 T7AEHEENTEY, ERAMICEEETIMES Z N TEET,

HEIATIBIL, VA 7OV TDAL =T & BHEAOETHENL TETVET, =
T, HDOIREDYA 7V (B A 70, 1A 707 E) TRAIRFRZ1T 5 %5613,
ZDYA 7 MO TEREEEATVET,

{1 D FHEFATERIL.

Pelei T 5 7 7 A NVEFZRDIERK
7 7 A VO

HE D FELT
FHEFERORY HL

®4X?y7o7j)%}i‘2©j‘o‘(b\\i—é—o :O){ﬁJ%Az-?L:i_\‘Li‘g—o

T UAOHEET, FHE I FOFITY = /WIHRHIET 2 X )12, TnEhoitE a— R
DOWCHEEITEHZ/EMR L, 2% Burn-adj.sh &R UERICIE D E W) 1EEICZR D 97,

=2 (9)
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(A N—=T" 0 A T NTHDONT—T)

for cy in range(total_cycle_number,0,-1):
(Bt 7 7 A /L€ : InputGenerator 7> 5 {EAL)
sagep_direct_inp = self.ig.generate( code="sagep”, cycle=cy, * * *)
(Bt 7 7 A /L EF : FileManager 7> 5 H 0 H L)
flux_forward = self.fm.select( code="citation”, type= -+ * *)
(7 7 A VD)
self.sagep.input( [sagep_direct_inp, flux_forward, - « 1)
GHEIET)
self.sagep.run( casename(cy, “EOC”) )
GHRFERZET Y 2a— L7 FANBIRY H L)
sagep_direct_outfiles = self.sagep.outfiles()
(FHHLHE 5 % FileManager (2 k& #4)
self.fm.add(sagep_direct_outfiles)
(TN ZFAT : TRy JE— NEERED )
if mode == “Debug”

self.debugFunction(code=‘sagep’, cycle=cy, - * *)

A2-7 Scenario 7 7 A HOEBIGHFEFATE (5 : sagep = — FEITH)

A2-26 TAREST

TV AOER D I o726 PSAGEP 2 FE 7T 51, 7 A MEITWET, ZOFIHEIC
DOWTHA L £,

FTUHDIZ, Ny 72 ROFFEa—RBRELIMELNDINE I DT A MEITWET,
psagep/data 7 4 L7 R UIZ, B L7z F U Ak L PSAGEP O =2—H%—A > 7 v |
ZVER L E9, WIZ, psagep/test 7 4 L7 R U iZH D, InputGeneratorTest.py 7 7 ADIE
EETWET, £, LTFTO—XEZEHLET, Z I TiE, burnup_input &\ 7 7 A L%
ERC LTz & E L £7,

from data.br_input import * — from data.burnup_input import *

&IZ, InputGeneratorTest 7 7 AH, @WHIZETDOA 7 v MZOWTT A MEITH L9
2. InputGeneratorTest 7 7 AOWHE &1 L £7, X A2-8 IZ InputGeneratorTest 7 7 &
DR LET,

fr—2 (10)
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def testInputSAGEP(self):
forcyin[ 1,2, 3, 4]:

(InputGenerator CAJJ1ERR)
sagep_inp=self.ig.generate(code="sagep",cycle=cy,case="BOC",option="flux")
(T A MY 77 L2 AANT) D4 Hi % 7 E)
refname=burn_dir[self.scenario_name] + "SGP-cyc%02d-flx" % cy
print refname
refname2=burn_dir[self.scenario name] + "SAGEP-snslev"
os.system( "cat %s %s > /tmp/sagep.test " % (refname, refname2) )
(7 A FFELT)
assert sagep_inp.has_same_contents_with(RefFile("/tmp/sagep.test"), ¥

'Breeding'),sagep_inp.diff_from( RefFile( "/tmp/sagep.test") )

A2-8 InputGeneratorTest 7 7 ADT A hFEITH; (SAGEP =1 — F)
K29 X 912, InputGeneratorTest 7 7 AD T A hFELTERIE

InputGenerator 7 7 AL 5Ny 7 Ra— RoA 7y MERK
TANDE—=Sy NepD V77 LU AL Ty FOFEE
T A NFELT

D3AT T MBI N> TWET, Zhaxt A 7, KOBOC, EOC #E & /AHbE
T, HHUSEMT 2TV ADOANETEMMET 2L )IEEL, TAMEFETLET, 20
BRlc, oA 7y ROATEIL, A 70, HHFREa— FIZL > TRO 21T
T—=ENEDLS TWRWELHEZR L TBNTLZIN,

ANT 7 ANDPIELIELNTWD ZEEMRLIED, WIZTT VA7 T ANEL L TEIME
T E DM, psagep A~ R&ET /NNy 7E— RTFEITLTHENDET, ZORIZ, FHA]
WY TINHEEZETLTC, TAMNAOY 77 LU AT U M7y FEERL TBNTF I,
V77 L A7 N7y hOVER G, sagepburn/burn-up/Burn 7 « L7 kU T,
Burn-normal.sh %X T}, Burn-adj.sh #3179 2% Z & CEkT& 9, F£7. SAGEP-BURN
DIFEAERIZOWTIE Burn 7 4 V7 b U TOFENRETERb 1241,
sagepburn/burn-up/table 7 4 L'~ kU T mk_sns.sh #5772 Z & TERTE 77,

V77 VLU AT T Ty NOERR D726, psagep 2~ R&ET /Ny JE— R THEIT
LEd, FTHETRO LR 7,

> psagep.py —d (Input File)

TNy ZE— FCOEITHIEFEK T Lo, T U FOMERITHK T T,

£F—2 (11)
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A2-3. BETFEa—FOATEILIEIZDINT

ARETIE, BEfF=— K% Python [Z LV 7 7B/ LT 5 FIEIZONT, F=2—Fh
V7N TR LET, AFEZECTBEFa— ROob 72 /b a2 BEICB 272
VY, Python SRETHELY 2 5 HFIEIZHOWTHEUEL & 9,

A2-31 HTEILIEDA) Yk

ATENMMEDAY v FE2—FTET L, TG I 2EFE ) LREATLHZ L
NHkEET, 2F 0, FEHREDICONWTMDMNENELS | HERE S E S AT A
fICHBMICHEUNCAE T 2 AE S D EnTEEd, IR, fHHEa—F
KT DA E, AIFED U0 =y MIEHT 20 HDVEEOFHEEITO 129
DORHIERAZ £ 9T 605, 2—FRFEMIC OV THMANELZES T 52 ENTED
L2 Ed, INEIERATDE, ERIZY VA7 U 7 NETHEMEZHIE S
TVt % Python TEE#H 5 Z 12XV, H#EZ2@EA L7720 X0 ik
BHEEEANLIZDTHIENTEDLTLL I,

UTORMEZETC, ZOMBILIZEDZA) v bERIEEBERELTFEN,

A2-32 HTEILIEDHIRE

TlHHRHE, EBEICEFa— RO 7B WbaiToCAHAELEL Y, 22T X
A2-9 12777 Fortran = — RZxfg% L LE T,

program MyFortCode
read(5,*) imax, jmax
do j=1, jmax
do i=1, imax
read(1,*) k
write(6,%) 1, j, k
write(10,%) 1, j, k
enddo
enddo

end

A2-9 J1 7 EALxEG D MyFortCode.f

£—2 (12)
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ZDa—ROAHNEF, RA21TITRTHOTHDLERELET, ok, FA2-1
WICBWTEIMNO L DL, AT AMIITHERESNDZ L EZ/RLTWVWET,

#% A2-1 MyPFortCode 2B 257 7 A VAR

a=v ’ET | AT Ep =2 — K Ty ANVKNE (XA )

1 AT CODE1 COUNT_DATA

5 A — (USER_CARD)

6 o — (EDIT_LIST)

10 ) (MYFORTCODE ) | (COUNT_SUMMARY_DATA)

A2-9 T/REND MyFortCode D = 2 /3A WIFEHDFATE Y = — /L3,
lusers/test/MyFortCode TH 2 EHELET, ZDHE. MyFortCode O 7 &
ME7 T ZAFHA2-10 DX D IZ7e Y £, ZNLDERPENPNLT 7 AV
MyModuleFile.py I%. ModuleFile.py NMEFESNTWET 4 L7 R
($prefix/sagep/File/) I[ZAAELTWo E LET, (EBRICEELTT I HAIE. LR
DHEFNRAFE L TLTES W, )

TliE, Python A % —7"U ¥ Zx5HIC AW T, MyFortCode % 31T L CAE
Lxo,

F 9, Python 4 > #—7 U X &g L £,

% python
Python 2.3.3 (#1, Apr 14 2004, 20:41:04)
[GCC 3.2.2 20030222 (Red Hat Linux 3.2.2-5)] on linux2

Type "help™, "copyright™, "credits”™ or "license' for more information.
>>>

||

WIZ, el ED MyModuleFile.py D EFRED T % wt A E T,

.

>>> from sagep.File_MyModuleFile import *
>>>

£F—2 (13)
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MER 2T EROL Y I r T IRRRINET, 2 T2T7—AvkE—
U A% E X, MyModuleFile.py (ZFtik X A0 d 5 E O DD THET = v
7 L/-’C‘Fél/\o

£r—2 (14)
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e S

© 00 N O Ok WD H O O 00N O O kW =

: from sagep.File.ExecutableFile import *
: from sagep.File.CardFile import *
: from os.path import *

: import string

: class MyFortCode(ExecutableFile):

"Encapsulating class for MyFortCode"
def __init_ (self, case=""):

ExecutableFile.__init_ (self, "/users/test/MyFortCode", case )

# input file(s)
self.defineio(unit=1, mode="i", generated="CODEL1", type="COUNT_DATA", comment="Counting Data")

# output file(s)
self.defineio(unit=10, mode="0", type = "COUNT_SUMMARY_DATA", comment="Counting Summary Data")

# user card and edit list
self.defineio(unit=5, mode="i", type = "USER_CARD", comment="User Input Cards")
self.defineio(unit=6, mode="0", type = "EDIT_LIST", comment="Editing List")

A2-10 B 7 EnfbZ 7 A MyFortCode (7 7 A /L4 % MyModuleFile.py & L TFI\Y)
X OATEFIL EE ST O TEBEO 7 7y A VITITEENTEY 8 A,

fF—2 (15)
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Wiz, W7t LimA 7o =7 "eFEIRMELET, ERILLTIEA T2 O H A
AH AL ET, FOFITIX, code EAFITREI—RAT V=l hOA U AX A%
VERS L CUWET,

>>> code = MyFortCode()
>>>

wIZ, HEa—RNIEZAAN 22— —FRGEHE T 7AW ET—EZ T 7 A NVA KT 7A)V)
U LEL X 9, fllx Tlik, ASj2—¥F— KX CardFile 7 7 2 & W CEIFIC/ER L C
HET,

//:;> inp_text = [ "2 3" ] ‘\\\

>>> inp = CardFile( inp_text )

>>> inp.show()

===== CardFile (BEGIN) =====
binary_flag <type "bool"> = False
capture_flag <type "bool"> = False
case =

contents =

data =

file <type "file"> = <closed file "/tmp/psagep.-test.22605/sagepCjmiEF",
mode “w® at 0x400755e0>
fixed_path_flag <type "bool"> = False
full_path_name = /tmp/psagep.-test.22605/sagepCjmiEF
gen_code =

is_temporary <type "bool®> = True
open_flag <type "bool"> = False
property <type “dict"> = {}

protect flag <type "bool"> = False
restore_path =

target_code =

type = USER_CARD

===== CardFile (END) —======

/

CardFile 7Y =7 FEERT2EHIT. 2 A NT 7 Zidhi (Es 297H) D514

2. A1 — FRNEOXFHNESNZHE L E£7, 31TH TIX, showOA Y v REERTLHZ &
&LV . A7V =27 MNEOETOERZF L T, NEZEZR L TWET, SEIOEA T,
TR Z VK (tmp 74 L7 U LLPIZEWT, HEIIZ K7 7 A ABERR ST D
ZENGMD ET,

fr—2 (16)
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WIZ, 1ZFE77ANVEEELEL LD, GFEIX, TTEODL7 7 ANERNRELET,
lusers/test/fortl.dat WO 77 ANDBHDHERELET, TORNFIIX A2-11 DiEY TH
HELET,

S Ot Wk~ W DN =

] A2-11 fortl.dat OHNE

ZHCliX, MyFortCode.inp %457 —# (b 57-»IZ, DataFile &7 =2 hTh 7L
fELTHEL X D,

///;>> dat = DataFile(""/users/test/fortl.dat") 4\\\
>>> dat.show()

===== DataFile (BEGIN) =====

binary flag <type "bool"> = False
capture_flag <type "bool"> = False

case =

contents =

data =

fixed_path_flag <type "bool"> = False
full_path_name = /Zusers/test/MyFortCode.inp
gen_code =

is_temporary <type "bool"> = False
open_flag <type "bool"> = False

property <type "dict"> = {}

protect flag <type "bool"> = True
restore_path =

target_code =

type =

===== DataFile (END) =======

\\\?>> 4//

ST, ANT 7 ANMCOWTRIRIFHER KDY LN, EiTdat A7 V=7 MIBALT
9D LIRS EE T,

A2-10 D 121TH CER L TWD Y, MyFortCode @ 1 FE L= NI INL 7 7
ANV, HHEEY 2 —/1"CODET TIERR & 4172” COUNT_DATA” L W9 7 7 A V2 A T @M
ERO [F—4 7740 (ATVx7 b)) | ZERLTOVET, SWHZ DL, BEOT—4

fr—2 (17)
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TrAN (AT M) FRABELESGS, 207 7 ANVEERLICHEa—RE 2077
ANEA TREPTERII—ET 5 HONPHEICEIRIN D E WO AR > TWET, L
TeRoT, T TEHBRMIZdat A7 V=7 MUERRERa— K77 A2 A4 TOEEE
RELTBEET,

///;>> dat.set_generate_code("'CODE1') ‘\\
>>> dat.set_ Ffiletype(""COUNT_DATA™)

>>> dat.show()

===== DataFile (BEGIN) =====

binary flag <type "bool"> = False
capture_flag <type "bool"> = False
case =

contents =

data =

fixed_path_flag <type "bool"> = False
full_path_name = /users/test/fortl.dat
gen_code = CODE1l

is_temporary <type "bool"> = False
open_flag <type "bool*"> = False
property <type "dict"> = {}
protect_flag <type "bool"> = True
restore_path =

target _code =

type = COUNT_DATA

===== DataFile (END) =======

\ /

FROHITIE, dat A7 V=27 FONHEE TH S gen_code & type NEINLILFKE S
TWABZ ERGMY T, (2720, THUHIENHEE O T, 22— S EERET SO
TiE7e< . %7 set_generate_dataQ5EdD A Y v R&MH L HICLTFEW, )

TlE, WEWE T 7 AT, inp A7 V=7 bl dat A7 P27 &, code 77V =
7 ML THRET,

>>> code. inputs([inp, dat])

>>>

Bl b B o EFITR NN TT N, Eldcode 7V =7 ONERTIL, Hx D7
7 ANVDE ) B TIZONTEL DLERTON TWET, 2 2 TIEEEANTEIE L E428, code

fr—2 (18)
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FT7V=7 bR S LBRNTHEL L S, D UEMETT D, 47V =7 MEESHLZE DN
AL, MA2-10 DAREZIE L THIFIE, REPLREREWIEIEFTE 5 L BnET,

>>> code.show()
===== MyFortCode (BEGIN) =====

binary flag <type "bool"> = False

capture_flag <type "bool"> = False

case =

comment <type "dict">={1: "Counting Data", 10: "Counting Summry Data",
5: "User Input Cards®, 6: "Editing List"}

contents =

data =

files <type “dict"> = {1: <sagep-File.DataFile_DataFile instance at
0x403aaalc>, 5: <sagep-File.CardFile.CardFile instance at
0x403aa9ec>}

fixed_path_flag <type "bool"> = False

full_path_name = /users/test/MyFortCode

gen_code =

generated <type “dict"> = {1: "CODE1", 10: **, 5: **, 6: ""}

hint <type “dict"> = {1: **, 10: *", 5: *", 6: """}

is_temporary <type "bool*> = False

mod_name = MYFORTCODE

mode <type “dict"> = {1: "i", 10: "o", 5: "i", 6: "0"}

omittable <type "dict"> = {1: False, 10: False, 5: False, 6: False}
open_flag <type "bool*> False

property <type "dict"> = {}

protect_flag <type "bool*> = True

restore_path =

target <type "dict"> = {1: "**, 10: "*", 5: "*", 6: "*"}
target_code =

type <type "dict"> = {1: "COUNT_DATA", 10: “COUNT_SUMMRY_DATA®", 5:
"USER_CARD", 6: "EDIT_LIST"}

===== MyFortCode (END) =======
= Y,

COTRICHERTAREE, files LW O T 4 72 a F VEKTT, ZITE, 2=y MEFL
T A NN RBR IR SN, T—H T 7 ANT T2 hOA AR ADMBAES
NTWDZENRGNY 9,

TS, FHEa—FZRTLTHEL L D,

>>> code.run(''test_case")
=== EXECUTING MYFORTCODE for the case of TEST CASE
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FITERLDDO run0A Y v RIZiE, FHE7F—A%EHBELET, I TIHTTHHANE
HAD, I test_case” ELTHBEEL LY, runQ0A Y v RERENITLHE, FITHENH A
vE—UNTT, BEETLES, ERINIHIETIL, =7 —a3—FE2RLTEY, 0ILIER
BTEZEWRLET,

TIERIC, FHREMEREZRVHBLTAES, BRI A M6F2=y NEHNT =27 741
(6 FELSNDZ= ) OEY H LIZiZZENZR listO X Y v R outfilesQ) £ Y~ KZEHWET,
Ist #7227 LTI LEBERETIZ, 7—2134 7227 NNOT—Z L LTIFHEL
TEY, 7740 E LTI HEEE A, FFEDT 7 A MZHRINIZE Z AT 72 DITIE,
restore() A Vv K& HWET, restore0 A Y v FOBIEIZ, MO SRALERBELET,

///;>> Ist = code.list() ‘\\

>>> Ist.show()

===== DataFile (BEGIN) =====

binary flag <type "bool*> = False
capture_flag <type "bool*"> = True

case = TEST_CASE

contents =

data=[" 1 1 1¥n", " 2 1 2¥n", " 1 2 3¥n", " 2 2 4¥n", *©
1 3 5¥n", * 2 3 6¥n"]
fixed_path_flag <type "bool*> = False
full_path_name =

gen_code = MYFORTCODE

is_temporary <type "bool*> = True
open_flag <type "bool"> = False
property <type "dict"> = {}

protect_flag <type "bool*> = False
restore_path =

target_code = *

type = EDIT_LIST

===== DataFile (END) —====—==

>>> Ist.restore(*"/users/test/fort6._dat™)

\ /

10F 77 A VORYHLBIFIER%ETT, EBEIZR-TAHAEL X 9,
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///;>> out = code.outFiles() ‘\\\
>>> len(out)

1

>>> out[0].-show()

===== DataFile (BEGIN) =====

binary flag <type "bool*> = False
capture_flag <type "bool*"> = True
case = TEST_CASE

contents =

data=[" 1 1 1¥n", " 2 1 2¥n", " 1 2 3¥n", " 2 2 4¥n", *©
1 3 5¥n", * 2 3 6¥n"]
fixed_path_flag <type "bool*> = False
full_path_name =

gen_code = MYFORTCODE

is_temporary <type "bool*> = True
open_flag <type "bool"> = False
property <type "dict"> = {}
protect_flag <type "bool*> = False
restore_path =

target_code = *

type = COUNT_SUMMRY_DATA

===== DataFile (END) —====—==

>>> out[0]-.restore(*'/users/test/fortl0.dat™)

\_ /

OSSN T7 7 ANVERTHD E BfFE Y O > THET,

//i% more /users/test/fortl0.dat ‘\\

NFEFNRFPDNPRE
WWNNPFP P
U WNPE

\C /

PLEDY, MyFortCode % Python SiENOFIMFREEL T 5720 D0 72 AL OME T,
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A2-33 T7AILEEIZDIT

AIEICRLIZEDIC, ANI— R~ KT 7 ANREX, T7ANFTT V=7 F e LTHS
b, ML THWELZ, 2OT77ANET7 V=7 FOEFRIZIL, FileManager 7 7 A
DMEFNCAE X E5,

FileManager |&, —fEDA 7Y =7 F T —FX—XAThV ., ROWREEZA LET, 7ok,
KAy ROFERAFNZ SN TIE, 7 A b 2— KF(FileManagerTest.py) = 2/ L T 72 &0,

TrANET 7 FOENM (add A Y v )

TrANE TVl FOHE (delete £V v R)

FT7V =l NIOESS (size £V v R)

BFA TV xV ORI (clear XV v R)

TrANAT =7 FOEDY 2L (outfiles, select £V~ K)

Z Z T, FileManager Zff 5 2 U v MZOWTHEHEIZHA L £9, FileManager 47 =
7 MR LTI 7ANAT V=7 b aBER@dd)T 5B, FileManager 1381 FOF#H T~
Vxl NOA VT v I AT EITVET

1) 77ANET V27 FORHELEHEa—F
Q) 77 AN T2 N OT 7 ANEAT
3 FHHEIr—24

W, EREA VT v 7 A X = L CRIRIICA 7 V=7 b E 3 (select) = & & HiskE
T BIZIE, F—FtHEa— REHWTEZL OFETSr—RE2FETT 256, 3R — X4 %)
ICRELTRBE, /17 7 A4 /v% FileManager (28T HIEEWTL X 9, BT, FEF—
ADHITT7 7 ANDHEZITD H LT WGEIZIE, Hi%r — A4 % F—& LT FileManager (2
MWADOEEZITXIZTR WD TT, 7238, Scenario 7 7 AZEBWNWTiX, ZOF—|T L 5&ERN
BREATEM 5 Z L2k Y. FileManager 47 =7 h 7 —#_X—2 L LTHEMLTWE
7

F7-. FileManager 7 7 A%, SerializableAndVisible 77 7 A(sagep.util £ = —/L) % fk
KL TWDTeD, 737 FOXKFLIZH RIS L TWET, DF Y| FileManager DA > A
B UADRAF - BIPITAET, TNEIEHTHZ LT, fHE Y A2 — MEREEZ RS ICEBLT
52 ENAHETT,
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A2-34 ZDith

BEfF 2 — ROANZBEICIRY BN WGEEITIE, @ OFERB2ONET, O0EDH
%, 8.2 Hi TRl L7z & 912 CardFile # V5 515 Td, & 9 —2ld InfoManager X°
InputGenerator % %% =2 — NAICHET 2 HIETT, /IMNEZRERE 2 — FOLAIZITRIE T
TORMIETESDT, BEITRED L O REMRTIEERDLEITRNTL X 9,

PSAGEP TlL, &tH =— FOLEEEHL, HlEHEOHLTHD Scenario 7 7 A&, D |
ALZHLET 5 Psagep 7 7 ADNEE L CWET, ZiuE, PSAGEP T3t 7V Fic k-
T, a— RIZERT 27 7 A VOFBESCENEDL DL Z ERH 52O TT, §HHE 22— ROZEEHNR
BoDHZ DRI r — 2 D55 TIE, b 2P KN 2 0ZITRWTL X 9,

BfFEa—Rea 7 bT5Z & T, BARICANEZONE T, F£A2-2TZNHD—
BlaRrLET, KZL—LU—J&2EHAL, BHELORT-OTAT T E#EBLTFIV,

# A2-2 PSAGEP 1 7Mbb 7 L — LT — 7 OB

JHi& i
B O — A ZHkIET H AJ1% Python ITCHEVER L, &
INTA—=H B a 7 %34T LI=t&. FileManager CT7 —# 7 7 A V& EHE
P T 5, AA ML E Python THEET WX, —BH LT —FER
DITZ %,

HEbEN=T— 2 77 ANA TV 27 FERAWT, BEOHE
a— REEfEd %, g% Python TRtk 952 LN TEX 572
D, TAY XLBABPEEIATA D, £, DEFETEHE S K
IR ELTE D,

VAT MEFET HEED API (Application Program Interface)®
AT o7 m N2 A TREITENT 5, BfFa— &0
Tu N2 A TFEE | A LD R AZ T UTHIH LTI EITV., FDO%ET
R E 2 — LV EEZMZHZEICED, N7V » REFED
DAY T FRFEANAL—XITBATHIR D,

Y TR
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