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Listing 1: FRDTFuelComposition OO0 O OOOOOOOODOO

1 ‘ // +++ Fuel composition +++
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MATIDTranslator midt;

// [Inner core]
FRDTFuelComposition fc_ic;

fc_ic.PutPuFissileEnrichment (16.1); // [wt%]
//fc_ic.PutPuEnrichment (20.); // [wt%]
fc_ic.PutU5Enrichment (0.2); // [wt%]

fc_ic .PutOM(1.97);
fc_ic.PutPelletTheoreticalDensity (85.); // %

string matnum[]={"Pu238” ,”Pu239” ,” Pu240” ,” Pu241” ,” Pu242” ,” Am241” };
real fc_ic_inp[]={0., 58., 24., 14., 4., 0.};
fc_ic.PutTRUComposition (6 ,matnum, fc_ic_inp , midt);

/*

int matid[]={942380,942390,942400,942410,942420,952/10};
fe_ic.PutTRUComposition (6, matid, fc_ic_inp );

*/

FRBurner 000 0O0O0O0O0ODODO UO, O PuO,00000D00OCO0O0OO0ODOPuOl NpO AmOOO
OMAOOOOOOOOOOOO0OO0O

6 000 PutPuFissileEnrichment D0 0000 OO0O0OOO0OO0000O00O0CO0O PullPu-2390
Puv-241000000000000000CO0O00DO0O0O0O0 PuOOOOODOODOOOOOOODODOO
o000 puOODO0OO0OO0OO0 PWODODODODOOOOOOOOOOODODODODPWODODOO
U0000000PutPuEnrichment U0 OO0 O0OOO

8000 PutUBEnrichment O OO0O0D0DOUO, 00O00O0ODOOO U-23000000000000O
OO0000O0O00pouo.,00bb00ooo0oOn u-230 U-23800000M

9000 PitOMO 000000000 OOOOOODODODODOODDODOOOOO0O30

100 00 PutPelletTheoreticalDensity U0 OO0 O0OO0O0OO0O0OOO0O0ODOO0OO0O0OO0OCOOOO
0000000000000 00000000000000000U00O00UO R uLOOoDUOoo
0000000 1% 000000000000000000

000013000 PutTRUComposition 0 OO0 O0O000OPuO, 0 0000000000000 TRUOODO
gobooboooo20000000000000C00000Dmatnumd0000000000O00O00C0OO
o3bobooooooboobooboboooooooboobooboboboboooo4000b00bo0obon
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Listing 2: FRDTFuelComposition 0000000000000 OO0O0ODOOOOODOO

// [Blanket]

FRDTFuelComposition fc_b;
fc_b.PutPuFissileEnrichment (0);
fc_b.PutU5Enrichment (0.2);

fc_b .PutOM(2.01);
fc_b.PutPelletTheoreticalDensity (92.79);
fc_b.PutTRUComposition (6 ,matnum, fc_ic_inp , midt);

ooo0O0ooooovo,0ooo0o00oooo0oooog pp0dooo0ooooooOoOooOs300Mm
OO00OPuO,00000000DDOOO0ODOOO0ODOPutTRUCompositiond OO0 DOOOOODOOOO
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00000000000 0OFRDTFuelComposition 0 U OO OO OO FRDTMetalFuelComposition [
ocooooOoooooobooOooooooooOobooooobooooOooooboobooOoooDboOooDoO
0000000000000 00000000000%00000000%000 PuOOO0OwWt%0O0
OZ70000TRUDDDODTRUOOOOOIDODOODOTRUODOOO0O0O0O0OOOOAtomicMassData
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ubdgbubuoooooobogbdobodibUAtomicMassData U 00000000 ogoooooon
U000000 ReadFile DO OOODOOODOOODO CBGLIBBURNU OO ODOODOOOOODOOODOO

Listing 3: 0 0000000 FRDTMetalFuelComposition 0 OO OOO0OOO0OOOOO

DU W N

AtomicMassData amd;

amd. ReadFile(” .. /.. /7,7 jeff311");
FRDTMetalFuelComposition fc_ic (70., pu_enrichment, 10.0, tru_nuc_nam , matnam, wgtin, amd);
FRDTMetalFuelComposition fc_oc (75., pu-enrichment, 6.0, tru_nuc_nam , matnam, wgtin, amd);

FRDTMetalFuelComposition fc_abic (70., 0., 10.0, tru_-nuc_-nam , matnam, wgtin, amd);
FRDTMetalFuelComposition fc_aboc(75., 0., 10.0, tru_nuc_nam , matnam, wgtin, amd);

W N =

uboobodbodibgd showself OO OUOOOOOOOOOOOOOOOO0OO
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Listing 4: FRDTSUSComposition 0O OO0 OOOOOOODOO

// +++ SUS composition +++

FRDTSUSComposition sus316 ;

real sus_inp2[]={1.7, 13.5, 17., 2.5, 65.3, 0., 0.,}; // Mn Ni Cr Mo Fe W Co—59
sus316 . PutDensityAndRatio (7.98 ,sus_inp2);

FRDTSUSComposition 00 00 OO MnNid Crd MoO FeO WO Co-59 000000000 0OODO0O
0000000004000000SsUsS31600000000000O0
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Listing 5: FRDTSubAssemblyGeometry DO OO O0O00O00OO0OO0O

// +++ Fuel subassembly geometry +++
FRDTSubAssemblyGeometry sa_geom;
sa_geom . PutAssemblyPitch (115.6);
sa_geom . PutDuctOutersize (110.6);
sa_geom . PutDuctThickness (3.);
sa_geom . PutPinOuterDiameter (6.5);
sa_geom . PutPinThickness (0.47);
sa_geom . PutNumberOfPin (169);

sa_geom . PutSpacerwireDiameter (1.32);
sa_geom . PutSpacerwirePitch (307.);
sa_geom . PutPelletOuterDiameter (5.4);
sa_geom . PutPelletInvoidDiameter (0.);
sa_geom . PutPinPitch (7.9);

//sa_geom . ShowVolumelnformation ();

0000000000000 0000000o00o00o0000o0o0n0 mm@MO0000 Fig. 30
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SpacerwirePitch 0000000000000 O0OODOO0O0OOOOOOOOOOOOOOOOOOOO
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(a) Reactor core (b) Assembly (c) Cladding (d) Fuel pellet

Fig. 3: FRDTSubAssemblyGeometory D000 00D O0OOOOOOOOOODOO
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Listing 6: FRDTSubAssemblyGeometry 00 0 00 O ShowVolumeInformation OO OO DO OODO

T T L) IRTRIN) T L) L Lt T L Lt L IR T
FHHHH A A A AT FHA 7T T 111

# Region—wise volume of subassembly [mm~2] and fraction to total.

L) T
T

#

# Total : 1.15730e+04

# Fuel pellet : 3.87047e+403 3.34440e—01
# Void in pellet : 0.00000e+00 0.00000e-+00
# Void at pellet—clad gap : 2.32759e+402 2.01123e¢—02
# Cladding : 1.50471e403 1.30019e—01
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2. 0J0oooood 6
# Spacer wire : 2.31784e+402 2.00280e—02
# Wrapper tube 0 1.11821e+403 9.66224e—02
# Coolant : 4.61507e403 3.98779e—01
# (inside of wrapper tube) : 3.63560e+03
24 0O0000OO0OOOOO0OO
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000000000000 DO0O0O0O0DOD FRDTSubAssembly OO OO0 O0OOOOOOOOOOOOO
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Listing 7: FRDTSubAssembly 000000000 O0OO

// +++ Fuel subassembly +++

FRDTSubAssembly sa_ic;

sa_ic.PutSubAssemblyGeometry(&sa_geom );

sa_ic.PutFuelComposition(&fc_ic);

sa_ic.PutSUSComposition(&sus316);

sa_ic.PutSodiumDensity (0.838008);

sa_ic.PutTemperature (1097.54+273.15, 472.54273.15); // [K] non—sodium/sodium
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gooobobboboooooobobbobooooooobbobobboo0oooobbbiOOU main.rz.halfcore. cxx
bbooboboobooboooobooboooooboobooboobooboooonog

000000 main.cr.cxxO0O0O0O0O0O0O0O0O0O0O0O0OO0DOOOOODOOOOOOOO
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Listing 8: OO0O0OCOCOCOCOOOOFRDTB4CComposition 0O O0O0O0O0O0O0O0O0O0O0OO

// +++ B4C composition +++
FRDTB4CComposition b4c_cr (0.39, 0.951632); // B—10 ratio, theoretical density
FRDTB4CComposition b4c_bcr (0.90, 0.9506); // B—10 ratio, theoretical density

gboobobobooooooooboboboboboboboooobobobobobobon
OO000D0000000DOO000D0D00O0guide tubed I 0O 00O Oshield tubelDODO0O00O0O00DOO
ooooooo

Listing 9: 0 000O0O0O0O0DDOOFRDTControlRodGeometry 00 O0O0000O0O0O00D0O0O

FRDT

ControlRodGeometry cr_geom ;

cr_geom . PutAssemblyPitch (115.6);

cr_geom . PutPinOuterDiameter (16.9);
cr_geom . PutPinThickness (2.0);

cr_geom . PutNumberOfPin (19);

cr_geom . PutSpacerwireDiameter (1.2);
cr_geom . PutSpacerwirePitch (239.);

cr_geom . PutPelletOuterDiameter (12.2);
cr_geom . PutPelletInvoidDiameter (0.);

// The following are specific for control rod
cr_geom . PutGuidetubeOuterDiameter (110.6);
cr_geom . PutGuidetubeThickness (3.);
cr_geom . PutShieldtubeOuterDiameter (94.);
cr_geom . PutShieldtubeThickness (2.);

S0000000000000000000000000000000000000000000000000000000000
Ooo00o0o0o0o0OO0O00rFRBurner 00000000000 OCOOO0O0OOOOO0O0OOOOOOOOOOOOCOOOOOGCOO
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ooooooooooooobooo0oDb0o0n0 Fig. 40000100 0ODOOOOODOOODOOO
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Listing 10: 0000000 DDOOOFRDTControlRod DO OO DODOOOOOOOOO

FRDTControlRod cr;
cr.PutControlRodGeometry(&cr_geom );
cr.PutB4CComposition(&b4c_cr);
cr.PutSUSComposition(&sus316);
cr.PutSodiumDensity (0.856195); // 4000C

Medium med_cr;

med_cr.Putlmax (group);
med_cr.PutPL(1);

cr.PutHomogenizedNumberDensity (med_cr);

med_cr. PutTemperatureForAllNuclide (25.4273.15);
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ooboobooooobooboooobOoooboooobOoooboooobooboo0ooobooobooooooa
gb00oo0b0O0b000 FRBuner OO OOOOO0OOODOODOOOOODOOOODODOOOODOO
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goboobooooboboOoobobo0oobobbOo0on0onn CcartMeshInfoOOOOOOOOOOO
O0000O000000OoOoOUoOOOCartMeshInfo0 0000000 OCBZOOOOOO0OOO
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Listing 11: CartMeshInfo 00D O0D0OODOOODOOODOOOO

// +++ CartMeshInfo
CartMeshInfo cmi;
real xI[]={
6.06943, 9.98878, 10.39784, 2.32216, 3.61336,
4.52736, 10.48487, 7.73198, 3.87278, 9.39049,
10.50360, 10.50570, 10.50715, 10.50818, 9.59162,
30.0

real yl[]={
15., 15., 16.5, 15., 20., 26.5
s

int xm[]={1,2,2,1,1, 1,2,2,1,2, 2,2,2,2,2, 6};

int ym[]={3,3,3,3,4, 3};

int mat[]={
40, 0, 3, 6,40, 6, 9,12,40,15,18,21,24,29,31,39,
40, 1, 4, 7,40, 7,10,13,40,16,19,22,25,29,31,39,
40, 2, 5, 8,40, 8,11,14,40,17,20,23,26,29,31,39,
40,32,32,32,40,32,33,33,40,33,35,35,27,30,31,39,
40,34,34,34,40,34,34,34,40,34,36,36,28,30,31,39,
40,37,37,37,40,37,37,37,40,37,37,37,38,38,38,39,

s

cmi.PutMeshInfo (16,6 ,xm,ym, xl,yl ,mat);

cmi.PutBoundaryCondition

(” Reflective” ,”Vacuum” ,” Reflective” ,” Vacuum” ) ;
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O0000000%0FRBurner 00000000 Material zoneD O 000000 OO OMaterial zone 00 O
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Listing 12: Material zone 0 0 O [

// +++ Material zon
int materialzone[]=

e definition +++
{

40, 0, 0, 0,40, 0, 0, 0,40, 0, 1, 1, 2, 2, 2,39,
40, 0, 0, 0,40, 0, 0, 0,40, 0, 1, 1, 2, 2, 2,39
40, 0, 0, 0,40, 0, 0, 0,40, 0, 1, 1, 2, 2, 2,39,
40, 3, 3, 3,40, 3, 3, 3,40, 3, 4, 4, 2, 2, 2,39,
40, 3, 3, 3,40, 3, 3, 3,40, 3, 4, 4, 2, 2, 2,39,
40,37,37,37,40,37,37,37,40,37,37,37,38,38,38,39,

b

0000000000000 000000MO0000M0000M 0000000000 000000000000000
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OO0O0OO0OFRBurner OO O0OO0O000O0O0O0O0OO0ODOOO

Listing 13: FRBurner 0 0000000000000

FRBurnerRZ frbn (group ,fuel_-nuc_num ,matno);
frbn . PutNumberofMedium (41);

// (core geometry information)
frbn . PutCartMeshInfo (cmi);

Oo00D0O0o00oo0o00oOb000o0O000DO0o000O0000O00b0O0O0000O00 IndexOOODDO
gbobobobooooooobooooboooooooooooboboo20b00000000000000
Uo00O0obO0oobOoOobooOo0ooOos00b00000ono00ono0gn CartCoreInfol0OOOOOONO
oooooooo

000 Material zone 00 O0OO00O0D0 FRBurner 00 000000000000 O00O0OOOO

Listing 14: FRBurner 00000000000 DO Material zone DO DO OOODODO

// (material zone)

frbn . PutNumberMZone (5);

frbn . PutMZonelnfo(materialzone );
string name_mzone[]={"IC” ,”0C” ,”RB” ,” ABIC” ,”ABOC” };
frbn . PutNameMZone (name_mzone ) ;

int batch_mzone[]={5,5,5,5,5};

frbn . PutBatchMZone (batch_mzone);

frbn . PutSADataToMZone(sa-ic ,0, xslib);
frbn . PutSADataToMZone(sa-oc ,1,xslib);
frbn . PutSADataToMZone (sa_rb ,2, xslib );
frbn . PutSADataToMZone (sa_ab ,3, xslib );
frbn . PutSADataToMZone (sa_ab ,4, xslib );

2000 PutNumberMZone 0O DO0OD0O0OO0O0O0DODODOOOO Materialzone 0D ODOOOO00O0ODODO
030000 PutMZoneInfo OO DODOOOOODDOODOOD Material zone OO0 O0D0OO00Oint 00000
OO000D000DO Materialzone 00000000000 O0O0D40500000000000D00D00O0O
000000000 Material zone 00 0000000000000 607000000007 0800 12
O0000DDO0OPutSADataToMZone 000 DODOO0OODOOOOOODODOD Material zone J OO0
O0O0O000D00 FRDTSubAssembly U0 OO OOO0OOOO0OOOO0O0OOODOOOOOOOO

gbooboooooobobobobuoboobobobobuobolb FRBurner 000 0goooonoon
gbooooboooo

Listing 15: FRBurner 00 000000000000 OOOOOOCOOOOOO

// +++ Non—fuel assembly composition information +++

// (azial shielding (core))

int mat_nf[]={110230,240000,280000,420000,260000,250550};

real den3[]={8.94364e—3, 3.87561le—3, 2.72666e—3, 3.08888c—4, 1.38604e—2, 3.66807e—4};
// (azial shielding (blanket))

real den30[]={7.60948e¢—3, 3.07270e—3, 2.16178e—3, 2.44896e—4, 1.09889e¢—2, 2.90816e—4};
// (radial shielding)

real dend[]={5.02191e—3, 1.33748e—2, 6.18204e—3, 1.20994e—4, 4.59545e—2, 1.32492e—3};
// (sodium follower)

real denb5[]={2.04623e—2, 1.37677e—3, 9.68620e—4, 1.09730e—4, 4.92377e—3, 1.30305e—4};

// (non—fuel)

frbn . PutNonfuellnfo (37,6 ,mat_nf,den3,673.15);
frbn . PutNonfuellnfo (38,6 ,mat_nf,den30,673.15);
frbn . PutNonfuellnfo (39,6 ,mat_nf,den4 ,673.15);
frbn . PutNonfuellnfo (40,6 ,mat_nf,den5,673.15);

PutNonfuelInfo OO UODOODDDOOODODODOOOOOOODO IDOODODODDOOOUOOODDDOO
oooooooo IbboooooboOooobOobo0obobOooOoboobOooOo0OooooDOoDOoDOoDO
FRDTSubAssembly 000000000000 000O0O0DOO0O0O0O00C0ODOOOOOO0O0O0ODOOO PutSADataToNonfuel
ugbooaboodaod

"0000000000000000000000000000000000000000000000000000001/00
gooooooobooOoobooOoOoOoO0booOoOoOoOoooooo
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3 Uogbobooboooboood

gobooboobooobboobobooooooooooboooboobobOOoobOooboOoOoboboOoo
oboboooboooboobooboboobobobobOobObobOOobOoboboobobooobobooobooon
obooooooobooobooboobobodborFRBurner 000 000oooooooooooooooon
ubboobOobooooboboooboobo0bOrFRBurner 000000000 fron00000OOO00O
goo

3.1 ODUOogoobood

ugboobooabooobodaboodd

Listing 16: 0D OOOO0ODOOO

frbn . PutReactorPower (714000000%0.5); // [Wth]

// A factor of 0.5 is used because we are treating a half—core model.
frbn.PutTraceCycle (6);

frbn . PutCycleDiv (2);

frbn.PutCycleLength (148); // day

frbn . PutRefuelDay (0.); // days required for refueling

PutReactorPower 0000 00D0ODOO0OOOOWDOOOOOOOOOODOOODOODODOODODOOO
uboboobobobobobooboobodobobobobobobobobooboboboobonoooo
oooo74MwthOOOOOoOOoOOoOooooo

PutTraceCycle U0 UODOUOOOOOODOOO0OOODOOOOOOODOOO

PutCycleDivO O OOOOO0OO0O0O0OO0DOOO0O0ODOODOOOOCODOODOOOOOOOO 20000000
goboooobbogob 2000000000 0ooobooboobooobooo3oboooooobooDbooo
gbobooboooobooboooboobooboooooboooon

PutCyclelength U0 0000000000 OOO0O0DO0O0O0OCODOOODOO0OCODOODOFRBurner O
gboocooobooooboobooooooon

PutRefuelDay U DO DO 0OD0OO0O0000D0OOO0OD0O0DOODOODOOO0DOODOODOOOODOODOODOODO
goo

3.2 0J0OO00OOO0bOOO0bOOoOon

goboooooobobooobboooooOoobooooo0ooooobooboooooooooooa
obooobOobooooboboobooooboooo

Listing 17: 0000000000 OO0OOOCOOOOOOOO

frbn . PrintMacroXsS ();
frbn.PrintInitialND ();

e PrintMacroXSU OO UODOOODOOUODOOODOOOOOOOOODOOOODOOODOOOOODOOODOO
oooobooogon

e PrintInitialNDUO D ODOODOODOUOOOODODODOOODOOO0OO0O0ODOODOODLODLOOODbOODO
oooobooogo




© 00D U WN -

ULk W N =

3. oboboobooboobon 11

3.3 0000000000

O000000OFRBurner 0000000000 RenOO00000O00O0O0O0O0OOOOOOOOOO
obooooooobboooooOobobobooobDobOoboboOXxsLivraryJ 000 0O00O0ODOOMM
uboboobOoboooobobooboobOdObBrnup0000000O0O0O00O0OOOODOO

rRen 000000000 O0DO0O0O0OCODOOOOOOODOOOCOOO0OO

Listing 18: Run O OO OO OO0

T T T NI T T TR T Lt NI Lt L IRTRIn) m
1T T Tt T T 111 1T T Tt 1T T

#C Step Day Keff Max. line C.R. Material zone—wise

#y power [W/cm | Power Dist. [%]

# (pos:r,z)

# 0) (1) (2) (3) (4
0 0 0 1.09190 344.9 (1,0) 1.095 56.5 38.3 3.0 1.3 0.6
0 1 74 1.07501 333.7 (1,0) 1.110 55.7 38.1 3.5 1.7 0.8
0 2 148 1.05891 323.4 (1,0) 1.125 54.8 38.0 4.0 2.1 0.9
1 0 148 1.06558 327.8 (1,0) 1.119 55.2 38.0 3.8 1.9 0.8
1 1 222 1.04991 318.0 (1,0) 1.133 54.4 37.8 4.4 2.3 0.9
1 2 296 1.03501 309.0 (1,0) 1.147 53.6 37.6 4.9 2.6 1.1
2 0 296 1.04774 317.2 (1,0) 1.134 54.2 37.8 4.5 2.3 1.0
2 1 370 1.03292 308.2 (1,0) 1.148 53.4 37.5 5.0 2.7 1.1
2 2 444 1.01884 299.9 (1,0) 1.161 52.7 37.3 5.6 3.0 1.2
3 0 444 1.03702 311.3 (1,0) 1.143 53.7 37.5 4.9 2.6 1.0
3 1 518 1.02269 302.7 (1,0) 1.156 52.9 37.3 5.5 3.0 1.2
3 2 592 1.00909 294.7 (1,0) 1.168 52.1 37.0 6.0 3.3 1.3
4 0 592 1.03212 308.9 (1,0) 1.146 53.4 37.4 5.1 2.7 1.1
4 1 666 1.01801 300.4 (1,0) 1.159 52.6 37.1 5.7 3.1 1.2
4 2 740 1.00462 292.6 (1,0) 1.171 51.9 36.8 6.3 3.4 1.3
5 0 740 1.03197 309.1 (1,0) 1.146 53.4 37.4 5.1 2.7 1.1
5 1 814 1.01787 300.6 (1,0) 1.159 52.6 37.1 5.7 3.1 1.2
5 2 888 1.00449 292.7 (1,0) 1.171 51.9 36.8 6.3 3.4 1.3

oboboooooooooooooboobobobobobobooobooooooooobooobOono
goooobmooobogoooooboooobooobbooboooooboooboooooooboooDoo
gboooogo3bobooooobooboboboooooooboboobooobo20b00000o0oooboOoO
obooooOobooooo 80b0oooobooon
ooboobobooooooboooboobbooobooooooobobooboobooboobobooboooo
0000000000000 0000000000000000M(1L,0)000000000000ROO
ooooo02000z0000000 10000000000DO0OOODOOO
gbooooboobooboooooooooobooooooooooooooOoooobOoooboobOona
00000000 Th-2320 U-2340 U-2380 Pu-2400 0 0 0 0 0 00 U-2330 U-2350 Pu-2390 Pu-241 O
O000D000D0Th-23200 U-233000000000000 Pa-2310000000 U-23300000
000000000Pa231000000000000000O0O0D0D0D000D0DOOOO0O000%0
00000000000 MaterialzoneDOOOODOO0OO0% 000000

34 0O0OO0O0OOOOOO

rin 00000000000 DOODOOO0O0O0OODOODOO0OO0OOODOODOO00O0ODbObOObLODbDOn
gbooobobooooobooooboooon

Listing 19: OO0 000000 ODOOOOOOODOOO

frbn . PrintLinepowerMap ();
frbn . VoidCalculationOn ();
frbn . DopplerCalculationOn ();
frbn . ShowFissionInfoOn ();
frbn . CMFDOSf () ;

800000000000000000000

(NTh—2320.Z"h7232 +NU—2340.£17234 + NU—2380.217238 +NPu—2400.é3u7240 _ NPa—2330.£3a7233)¢

C.R. = (NU72330'5.J_233 4 NU72350_C[lJ—235 + Npu,23go_fu—239 + Npu,2410_5u—241)¢ (1)

ooobddbOog=0c+oy, 0000
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e PrintLinePowerMapURun U U U OUOOUOOOOOOOOOOOOOOOOOOOOOOOO
Uoboobbooboo0ob00b0obbOo0bin 1inepowermap O OO 0OOODOOONO
uboooboooobobooooobooooobom

VoidCalculationOnUU U OO OOOUOOOOOOOOOOOO0O0OOO0OOO0O0OO0O0OO0O0O0OO0O0O0OO0

00000000 1071 /em/barn] 000000000000000000

DopplerCalculationOn0 000000000000 O00O0O0O0O0O0O0OOOOOOCOOOOOO

g0 isooKOOODODODOOODOOOOOOO

ShowFissionInfoOnRun 0O 0O OOO0O0OO000O0O0O0O0O0O0O0O0O0O0O0OO0O0OOOOOOOOO

Ooo0ooObo0o0ooDooOoOooDobo cBzOoooooDoooUoooooooobooom

curDoff0 000000000 bo0oobboooobobooboooobooobobooobboooobo

Od0dodooil1s000000000000000000000000O000b00O000bO00O00Oad
O0000000000000000FRBurner 0000 PreCalculation 00O 0OO0O00OOOOO
oo0oooag

3.5 UOUoodoboobooooon

RinO0000000O0O0DOOCOOOOOOOOOOOOOOO0ODOOOOOOOOOO0OO0OODOOOnDOn
Uob0O0O000O000o000O00CrRm 00000000 FRBurnerJOOOOOO0O0O0O0O0O0O0OOOO
obooooboobooooobobooboobooboooobobooooboobobooboooboOobooboooboOoo

Listing 20: 00 D00OO0O00DO0OO0OO0OOOOOOOOOOO

frbn

.PrintND (bu,”nd” );
frbn .
frbn .
frbn .
frbn .
frbn .

PrintBurnup ();

PrintFluxLevelHistory ();

PrintlgroupXsS (”Pu239” ,0);

PrintNuclideWeightPerBatch (bu); // Discharged HM weights are printed.
PrintNuclideWeightPerBatch (bu, true); // Loaded HM weights are printed.

e PrintNDU U O 0000 0ODOOOOOODOODOODOOOOOOOD0OO0D0O00O Burnup0onQ
ooboooobOoobooooooobOooooooboooobooobobo0obO0ooboob0o0n0n nd
00000000000000D0000000°000000000000000000000000
gboobooboboboboobooboobuoobobboboo

PrintBurnup0 00 000000000000 O0O0COOOCODOO0O0OO0O0OCODOO0O0O00000d0

Ubod printNDOOOOOOOO0OOO0OOOO

PrintFluxLevelHistoryd OO UOOOUOOOOOOOOOOOO0ODOOOOOO0O0ODOOOOODOOOO

goooboooooooboon

PrintigroupXS0 0000000000 D0ODO0DOODODODOOODOOY 0000000000000

IDOO0O0ODOOOO0O0ODOOO00O0ODO000ODODDO0OO0ODOOOOODOOOOODObOOO0OD

e PrintNuclideWeightPerBatch U DO ODOOOOOOODOOODOOODOODOOODODOOOOO
oboooooooobooooooboobooboooboooooboobooobooobooobooon
U0 trwe0000D00O0O0O0OCODOO0ODOOOOOOODOODOOOOOODOOOOOOODOODOO
oooobooboooboooon

9FRBurner 0000 0000000000000 D00D0DO0DODODOO0ODO0O00000O0DO00000000000000
00000000000 FPOOOOMMFRBurner 00000 FPOOOOFP.U235 FP.U238M FP.Pu239 FP.Pu241000
000000U-23500-236 00000000000FP.U235000U-2380Np-2370Pu-23800000000000FP.U238000
Pu-2390-240 00000000000 FP.Pu239000Pu-2410-2420Am0000CmO000000000O00O0O0OOFP.Pu2410
goooooooooooooo

VoopDo000000000000000000000000000000000000000000000000000000
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3.6 0J0OO00OOOOOO0OOOODOODOO

gobooooooooboooboobooboooboooobooobooooobooooooooboooooag
goobooobooboooooooooboooboooboooooboooobooooooooobooooboobooobooon
UboobO0booooobouooobOoboon0dgD PutNumberDensity O OOOOOOO

Listing 21: OO 0000000 O0O0OO0OO0OOOOOOOOOO0OOO0

frbn .

PutNumberDensity (0,0);

oobooobooooobooboooooboooboooooooboOoboooooboooOooooooboOon
goooboooobooboog
gbobooobooboobooooobooboooooooobooOooooobooboobOobobOobOobobo
Uoob0oobooOoooboo0oboobOoO00D0bOdPutNumberDensityJ000000O0O0O0OOO
oboocobOobooooboooobooboooooboboooboobobooooboOoboooooboooo

Listing 22: 00000000000 O0ODOOOODOOOODOOOOO

frbn .
frbn .
frbn .
frbn .
frbn .
frbn .
frbn .
frbn .

CalNeutronFluxEnergySpectrum (); // forward fluzes for all mediums
CalNeutronFluxEnergySpectrum (true); // adjoint fluzes for all mediums
CalNeutronFluxEnergySpectrum ( false ,8); // forward fluz for medium 8
CalNeutronFluxEnergySpectrum ( false ,0,15); // forward fluzes for mediums 0 to 15
CalVoidReactivity ();

CalDopplerReactivity ();

CallgroupXsS ();

ShowNeutronMultiplicationInfo ();

CalNeutronFluxEnergySpectrum U0 OO0 O0OOD0O0OD0OOOOOOOODOODOOOOOOOOO
O00000 truve0000000000O0DOCOODO0O0O0O0O000O falseld0O0OoooooonO
oooooooooooooobo IboodooooooooOobobobooooooooooooooo
ooomooooooobooooboobooooobo Ibobobooobooo IbOOoOooDOoo
OoooOoo0o0oooboo0o0400000000 00000 15000000000 ODODOmM

CalVoidReactivityl0 DO 0000000000000 O00D0O00O0O00O0O0O00O 107191/cm/barn]
oooooooooooooooooooOoObOoOOoOobobOobOo0ooooooooooooDooOoOoDbbOn
OoooooOoooooOoooobooo0ooobOo0oOob0bOOd CcalNeutronFluxEnergySpectrum
O000000000O0DOCalvoidReactivity(0, 16); 000000000 IDO0OODO 160000
oooobooooobooooooooooobooooooboooooooooon

CalDopplerReactivityl OO O0ODOOOOO0O0OODO0OO0ODOOOOODOOODOOOOODOODOO
ooooooboooooooooobooooooobooooooooboDbOooooooDbooOoooon
U000b000b00bO0b0bOOnO CalNeutronFluxEnergySpectrum OO O OO OO

CallgroupXs0 000000000000 O0O00OOO0OODOOODNO0OOOO000O0O00000
PringlgroupXs 000000000000 OOO

ShowNeutronMultiplicationInfoO U U D UOODODOODOODOOODOODOODOOODODOOO
0000000 CBZOOOOOOUOOOOODOOOOOOODOOOOOOONuclide-wise fission
contribution 00000000000 DO0OOOO0DOOOOOOOOOOOOOOODOODOOO

0000000000000 0000000000000000000000 o(F) 000000 ¢(F) 00000000000 60

G
/a(E)¢>(E)dE‘ Z"g‘%
=1
/ #(E)dE Z b9
g=1

o=

ooooooo
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U000 CalVoidReactivityll CalDopplerReactivity U U DO OOUOOOOOOO0OOOOO0OO0
oooo

Listing 23: OO 0OO00OOO0OOOOCOOO

#*************************************************

#+ System CBG

Fx Perturbation calculation

Fx Solver : PLOS

#*************************************************

# Energy Yield Absorption Scattering Leakage (n,2n) Total
0 1.000e+07 0.000e+00 1.428e—04 1.809e—04 —1.124e—04 0.000e+00 2.113e—04
1 7.788e+06 0.000e4+00 1.352e—04 2.724e—04 —2.618e—04 0.000e+00 1.457e—04
2 6.065e+06 0.000e+00 5.023e—05 1.559e—04 —5.031e—04 0.000e+00 —2.970e—04
3 4.724e+06 0.000e+00 5.277e—06 3.263e—04 —7.248e—04 0.000e+00 —3.933e—04

.210e—09 1.521e—08 0.000e+00 3.767e—08
.087e—09 7.619e—09 0.000e+00 2.664e—08
.000e+00 2.235e—10 0.000e+00 1.210e—09

5.316e—01 0.000e+00 1.825e—08
68 4.140e—01 0.000e+00 1.493e—08
3.224e—01 0.000e+00 9.862e—10

O B

#
# +++ Summary (energy—integrated value) +++
#

# Yield 0.000e+00

# Absorption : 1.698e—03

# Scattering : 2.242e¢—02

# N2N 0.000e+00

# (Non—Leak) : 2.412e—02

# Leakage—r : —1.045e—02

# Leakage—z : —3.055e—02

# (Leakage) : —4.100e—02

#

# *+ Perturbation Cal. : —1.688e¢—02
# x*x Direct Cal. : —1.687e—02

000000000 2r000000000D00 Perturbation Cal. JOO0OOOO0OOOOO0OOODOOO
Ub0oO0o0O0bO0o00c0o0obOon0 1800 250000000019000 Absorption0OO0OOOONO
0020000 scattering 0000000000 DOO0O00ODOOOO0ODOOOOODODOOO2000
(Leakage) D0 0ODOOO0O00O0DODODOOOOOOODODODOOO16000 summary0 00000000
gboboobOoboooooboooobooboooooboooo

gboboobooboboobobioobdbMediuvm O O000000D0OOO0OOOOOOODOOO
U000000000000000 FRBurner U 000 WriteFileMediumData OO OO OODOOODOOO
ooooogo

Listing 24: 00 0000D0O0OO0O0ODOOOODO

frbn . WriteFileMediumData (” ./MEDDATA/” ,”med” );

gobooboboooboooboooboooooooooboboooooobooooboooobooboooboaoon
Oo0oooooo0o0o0ooooo0o0oooD IDO0O000O0ODOO0000DOO0O0O0000 medodmed1 O
O0000000MEDDATAODOODOOOOODODOOOOODOO

3.7 JOOO0OOoOoboOoOood

0000000000 000oooon pg000D0OOOO0O0IO000DODOODOOOOODODOOOOO
0000000 main.rz.halfcore.cxxO0OOOO0OOO0O0ODOOOOMM

Listing 25: OO D0OO0O0OODOOOOOOODOO

DelayedNeutronData Del;

string mdir2(”../../CBGLIB/DELAYED/J4.70G/” );
Del.PutDataFromFile (mdir2,” Th232” );
Del.PutDataFromFile (mdir2,”U233” );
Del.PutDataFromFile (mdir2,”U234” );
Del.PutDataFromFile (mdir2,”U235” );
Del.PutDataFromFile (mdir2,”U238” );
Del.PutDataFromFile (mdir2,” Pu239” );
Del.PutDataFromFile (mdir2 ,” Pu240” );
Del.PutDataFromFile (mdir2 ,” Pu241” );
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Del.PutDataFromFile (mdir2,” Pu242” );
frbn . CalDelayedNeutronParameters (Del);
//Del. ShowSelf();

Ub0boobOobOobO0ob00000b00bO0D0dD0DelayedNeutronData OO O ShowSelf 0000
oobOooooobOoobOoobOoobObOooboobooooooxedbOO0O0OobOoOoooooogon
gbooooboooboooboobooooyyOoooobooooboooobooboooooobobooboOoD vy o
00000000 00000oDoOoo0O0oboDooo0O0o0oOoOoOoOO Th-2320 MATID O 9023200 0 O
0.04900 U-2380 MATID O 922380000 0.04630 000000000000

Listing 26: OO0 DOO0OOOOODOOO

# Nu.d

# 902320 922330 922340 922350 922380 942390 942400 942410 942420

0 3.34e—02 4.80e—03 8.37e—03 1.01e—02 3.05e—02 4.80e—03 7.79e—03 1.15e—02 1.30e—02
1 3.66e—02 4.86e—03 9.05e—03 1.04e—02 3.71e—02 4.94e—03 8.21e—03 1.31e—02 1.36e—02
2 4.85e—02 6.22e—03 1.03e—02 1.31e—02 4.31e—02 5.56e—03 8.94e—03 1.56e—02 1.49e—02
3 4.90e—02 7.69e—03 1.05e—02 1.55e—02 4.63e—02 6.08e—03 9.10e—03 1.60e—02 1.53e—02
4 4.90e—02 7.93e—03 1.05e—02 1.69e—02 4.63e—02 6.48e—03 9.11e—03 1.60e—02 1.53e—02
5 4.90e—02 7.80e—03 1.05e—02 1.68e—02 4.63e—02 6.53e—03 9.11e—03 1.60e—02 1.53e—02
6 4.90e—02 7.70e—03 1.05e¢—02 1.67e¢—02 4.63e—02 6.46e—03 9.11e—03 1.60e—02 1.53e—02
7 4.90e—02 7.63e—03 1.05e¢—02 1.66e—02 4.63e—02 6.41e—03 9.11e—03 1.60e—02 1.53e—02
8 4.90e—02 7.56e—03 1.05e—02 1.65e—02 4.63e—02 6.37e—03 9.11e—03 1.60e—02 1.53e—02
65 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e¢—03 9.11e—03 1.60e—02 1.53e—02
66 4.90e—02 6.70e—03 1.05e—02 1.59e¢—02 4.63e—02 6.22¢—03 9.11e—03 1.60e—02 1.53e—02
67 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e¢—03 9.11e—03 1.60e—02 1.53e—02
68 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e—03 9.11e—03 1.60e—02 1.53e—02
69 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e—03 9.11e—03 1.60e—02 1.53e—02
# Family—wise abundance

902320 3.642e—02 1.259e—01 1.501e—01 4.406e—01 1.663e—01 8.078e—02

922330 8.593e—02 2.292e—01 1.781e—01 3.516e—01 1.142e—01 4.089e—02

922340 5.497e—02 1.964e—01 1.803e—01 3.877e—01 1.324e—01 4.818e—02

922350 3.500e—02 2.170e—01 2.120e—01 3.850e—01 1.260e—01 2.500e—02

922380 1.300e—02 1.370e—01 1.620e—01 3.880e—01 2.250e—01 7.500e—02

942390 3.300e—02 2.850e—01 2.190e—01 3.260e—01 8.600e—02 5.100e—02

942400 3.197e—02 2.529e—01 1.508e—01 3.301e—01 1.795e—01 5.471e—02

942410 1.805e—02 2.243e—01 1.426e—01 3.493e—01 1.976e—01 6.821e—02

942420 1.964e—02 2.314e—01 1.256e—01 3.262e—01 2.255e—01 7.160e—02

# Family—wise decay constant

4

902320 1.310e—02 3.500e—02 1.272e—01 3.287e—01 9.100e—01 2.820e+00

922330 1.290e—02 3.470e—02 1.193e—01 2.862e—01 7.877e—01 2.442e+00

922340 1.310e—02 3.370e—02 1.210e—01 2.952e—01 8.136e—01 2.572e+400

922350 1.244e—02 3.054e—02 1.114e—01 3.014e—01 1.136e+00 3.014e+00

922380 1.323e—02 3.209e¢—02 1.386e—01 3.591e—01 1.415e+00 4.030e+00

942390 1.277e—02 3.014e—02 1.238e—01 3.254e—01 1.122e¢+00 2.697e+00

942400 1.330e—02 3.050e—02 1.152e—01 2.974e—01 8.477e—01 2.880e-+00

942410 1.360e—02 3.000e—02 1.167e—01 3.069e—01 8.701e—01 3.003e+00

942420 1.360e—02 3.020e—02 1.154e—01 3.042e—01 8.272e—01 3.137e+00

3.8 0UbOOO0OOOOOO0OOOO0

O0000000000000 PrintlinePowerMap 00 0000000000000 OO0O0OODOO
OO0000D linepowermap OO0 00000DOOCO0OODOOCOOODOOOODOOOODO

gooooooboobooooobooboboboooooboboooooobobooooDooD Muboooo g
00000 n,00000On; x(ne+1)0000000000000O0O00OO0OOODOOODOOCOOOOO
linepowermap U OO OOOOOOOOOODOOODOO

O0 linepowermap OO0 OO0 0O00OOGNUPLOTOOOODOOODOOOOOOODOOOODOODOO
ooobooooo3ooooooooooooobooooobOo0oooDobO000 WODODoOoooooo
Oo00wwooOoOOOO0O0O0O0O0O0O0X0o0oYOooooooooooooo 2021000000000
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Listing 27: OO 0OO0OO0O00OO0O0O0O0O0OO0OO0OO0OO0OO0OOOOO0OOOOO0OO0O0O0O0DO00OAO0

16

#!/bin/sh

for loop in f‘seq 0 17°¢
do

loopl0=‘expr $loop + 10°

if test $loop —I1t 10 ; then
output=pmap00$loop.png

elif test $loop —1t 100 ; then
output=pmapO0$loop.png

else
output=pmap$loop.png
fi
echo ”writing._file_:_$output”

gnuplot —persist <<EOF
#set size 0.7,0.7

set pm3d map

#set xrange[50:100]
#set yrange [30:60]

set xlabel ’R.[cm]’

set ylabel ’Z.[cm]’
#set logscale cb

set cbrange [:350]

#set format cb 710" {%L}”
set terminal png

set output ’$output’
set title ’$loop’

splot ”linepower_map” i $loop:$loop ti
EOF

L]

done

convert —loop 0 —delay 20 pmaps*.png pmap. gif
rm pmaps*.png
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A 0O0OD0O0O0ODOOOOOOO

FRBurner 0000000 U-2350 U-2380000 UO, 0 PuO, 000000000 OODOOODOO
O00000ThO,00U-2350-238000000000000 U0, 000O0OD0OODOOOODOODOO
00000000o0DO0o00o0ooOoooD CBZLIBOODODOOOODODOODODODOOOODODOODOOoDOOO
000000000 M main.rz.halfcore.new_fuel inp.cxx0 OO OO0 0000000 ODOOO

oboooboooboooboobooobooooOooooooObo wyooooboooobooobooobooooo
OO000oOo000ooOo0oUoboooOoOooo CcBZLIBOOOOODOOOOODOOOOOOO BurnupdOd
gboooboooobobooboobooon

Listing 28: BurnupChain 0000000 COCOCOCOOOOOOOOOODODOOO

// +++ Library
string llbdlr(”/homc/chlba/CBGLIB/J4 70g.iwt7/”);
XSLibrary xslib (libdir ,”N-ENERGY” );

// Default chain (17 nuclides)

string filename []=
”7U235” ,7U236” ,”U238” ,” Np237” ,” Pu238” ,
»Pu239” ,” Pu240” ,” Pu241” ,” Pu242” ,” Am241” ,
» Am242m” ,” Am243” ,” Cm242” ,” Cm243” ,” Cm244” ,
?Cm245” ,”Cm246” ,”FP.U235” ,”FP.U238” ,”FP.Pu239” ,
"FP.Pu241” ,” 0016 ,” Na023” ,” Cr000” ,” Mn055” ,
»Fe000” ,” Ni000” ,” Mo000” ,” BO10” ,” BO11”
» C000”

int matno[]=
922350,922360,922380,932370,942380, 942390,942400,942410,942420,952410,
952421,952430,962420,962430,962440, 962450,962460,9950000,9980000,9990000,
9910000,80160,110230,240000,250550, 260000,280000,420000,50100,50110,
60000,

s

xslib.ReadFile(31,libdir ,filename );

int fuel_nuc.num=28; // fuel composition

int burn_nuc.num=21; // burnup calculation

// +++ Burnup chain

Burnup bu;

bu.SetDefaultChain ();

bu.ReadReactionEnergyFromFile(” ../../” ,”fr_standard”);
bu.GetBurnupChain (). ReadDecayConstantFromFile(” ../../” ,”srac_org”);

0000004000000 U-2340-2370Np-2390 Am-242000000000000000000O0O0O
gboooboooogao

Listing 29: BurnupChain 0000 210 00000000000000000O

// +++ Library
string libdir (”/home/chiba/CBGLIB/j4.70g.iwt7/”);
XSLibrary xslib(libdir ,”N-ENERGY” );

// 21 chain

string filename []=
7U234” ;7 U235” ,7U236” ,”7U237” ,7U238” ,
" Np237” ,” Np239” ,” Pu238” ,” Pu239” ,” Pu240” ,
»Pu241” ,” Pu242” ,” Am241”7 ,” Am242” ,” Am242m” ,
» Am243” ,” Cm242” ,” Cm243” ,” Cm244” ,” Cm245”
”Cm246” ,”FP. U23r” PFP.U238” ,”FP.Pu239” [”FP.Pu241” |
700167 , » Na023” , 77CI‘OOO77 ,”Mn055” ,” Fe000” ,
7’NiOOO” ,”1\/[000077 ,”B010” ,”B011” ,”C000” ,

s

int matno[]={
922340,922350,922360,922370,922380,
932370,932390,942380,942390,942400,
942410,942420,952410,952420,952421,
952430,962420,962430,962440,962450,
962460,9950000,9980000,9990000,9910000,
80160,110230,240000,250550,260000,
280000,420000,50100,50110,60000,

}s

xslib.ReadFile (35,libdir ,filename );

int fuel_nuc_num=32; // fuel composition

int burn_nuc.num=25; // burnup calculation

// +++ Burnup chain
Burnup bu;
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bu. SetDefaultChain ();

bu.GetBurnupChain (). Set21HeavyMetalChain (true); // 7true” is for fast reactor analysis
bu.GetBurnupChain (). AddPseudoFP ();

bu.ReadReactionEnergyFromFile(” ../../” ,”fr_standard”);

bu.GetBurnupChain (). ReadDecayConstantFromFile(” ../../” ,”srac_org”);

0000000000 7000000 Th-2320 Pa-2310 Pa-2330 U-2320 -2330 Np-2360 Pu-2360 0 O
O000000ooooooooo000ooO0o0oooooDoooDooOoD0ODDO Th-2320 U-23300000
oooooThO, 0O0O0O00O0O0O0O0O0OO

Listing 30: BurnupChain 0000 280 0000000000000 OCO0OO

© 00Uk W

// +++ Library
string libdir (”/home/chiba/CBGLIB/j4.70g.iwt7/”);
XSLibrary xslib(libdir ,”N-ENERGY” );

// 28 chain

string filename[]={
”Th232” ,”Pa231” ,”Pa233” ,”U232” ,”U233” ,
?U234” ,7U235” ,7U236” ,”U237” ,”U238” ,
?Np236” ,” Np237” ,”Np239” ,”Pu236” ,” Pu238” ,
7Pu239” ,”Pu240” ,”Pu241” ,”Pu242” ;7 Am241” |
”? Am?242” [ Am242m” ,” Am243” ,” Cm242” ,”Cm?243” ,
”Cm244” ,” Cm245” ,”Cm246” ,”FP.U235” ,”FP.U238” ,
?FP.Pu239” ,”FP.Pu241” ,”0016” ,” Na023” ,” Cr000” ,
”Mn055” ,” Fe000” ,” Ni000” ,” Mo000” ,” B010” ,
”B011” ,” C000” ,

i

int matno[]={
902320,912310,912330,922320,922330,
922340,922350,922360,922370,922380,
932360,932370,932390,942360,942380,
942390,942400,942410,942420,952410,
952420,952421,952430,962420,962430,
962440,962450,962460,9950000,9980000,
9990000,9910000,80160,110230,240000,
250550,260000,280000,420000,50100,
50110,60000,

}s

xslib.ReadFile (42,libdir ,filename );

int burn_nuc.num=28+4; // burnup calculation

int fuel_-nuc_num=28+447; // fuel composition

// +++ Burnup chain

Burnup bu;

bu.GetBurnupChain (). Set28HeavyMetalChain (true); // 7true” is for fast reactor analysis
bu.GetBurnupChain (). AddPseudoFP ();

bu.ReadReactionEnergyFromFile(” ../../” ,”fr_standard”);

bu.GetBurnupChain (). ReadDecayConstantFromFile(” ../../” ,”srac_org”);

ThO, OODOOOODOOODOOCOO0D0OOOO00OO00DDOOO00OO FRDTFuelComposition 000000
110000000000 b0boo0obo0obooooobobooooDoD

Listing 31: UO20 PuO,0 ThO, OO OOOOOOOOOOOO

= O W00 Uk WN -

==

FRDTFuelComposition fc_ic;

fc_ic .PutOM(1.97);

fc_ic.PutPelletTheoreticalDensity (85.);

int uo2.id[]={922350,922380}:

real uo2_wgt[]={0.002, 0.998};

fc_ic.PutUO2Composition (2,uo02.id ,uo2_wgt );

int puo2.id[]={942380,942390,942400,942410,942420,952410};

real puo2_wgt[]={0., 58., 24., 14., 4., 0.};
fc_ic.PutPuO2Composition (6 ,puo2_id ,puo2_wgt);
fc_ic.CalNumberDensity (100.—-22.3611,22.3611,0.); // UO2/PuO2/ThO2

0000000 o/MO0OUO0O0O0D0O0O0OOO0O304000 0000500 70000UO,0DO0O00OODO
0000000000000000000000 U-2350 0.2wt%0U-2380 99.8wt%0 00000000
oo800 1wo00ooopPuO, 00 00000COODOOOOO0OOO0ODOCOO0O0O00OPuO,00 PuldO
00000 AmO0000000COO00000000110000UO0PuO,0ThO, 0000000
O CalNumberDensity 00000000000 OCO0OOOO0ODOOOCOOODOOOOOOOODOOO
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C 0D0OOO0oOobooOoADSOODOd

FRBurner 10 JAEAOOODODODODOODDODDODDOOO ADS B 0000000000

C.l1 0OUO0OOobOoboooooooooon

20200 40 130000 FRBurner U0 0000000 OOOOOOOOOOCOOOOOOOOOOOO
oOooooooOooADSOOO0ODOOOO0ODOOOO0OO0ODOOO0ODOODOO0O0ODOODOOODOOO
goboooooobboobooobobooobooobooboooboboooboobobo 200000000
ooADSOOOOOOOOOODOODOODOOOOOOOOOOO

JAEAOOOUOO ADSOOOMAOOOOMANOOPuOOOOPUWNOOZr 0000 ZNODOODODODO
ooobooooobooooooooobooooooooboobooooooooobooboobbooboogoo
gboooboooobooobo

OO00ooo0o0ooooO0O0 MANOCPUINOOOOOOOOODOOOOODOUODODOODDOODOO
0O O FRDTADSFuelComposition 0000000000 OCOOOOODO MANOCPUNOOOOODOOOO
PutMADatallPutPuData 00 0000000000000 0OO0ODOOOOOOOOO0ODOO MANO PuN
ooooooooooooooooooooo IbOOoOoO00OoOooODOOOO0O0oOoOooooooDoOoDOO
N-150 100%000000000002NO000000000000O000O0O0O00O0OOOUOOOn

Listing 32: MANO PuUNOOOOOOOOO0O0O00O

FRDTADSFuelComposition fic ;

int pu_-id[]={
922340,922350,922360,922370,922380,
942380,942390,942400,942410,942420,
952410,

real pu-vector[]={
0.0004, 0., 0.0001, 0., 0.,
0.0238, 0.5447,0.2419, 0.1085, 0.0696,

}s

fic .PutPuData(11,pu-id,pu_vector);

int ma_id[]={
932370,932390,
942400,
952410,952420,952421,952430,
962420,962430,962440,962450,962460,962470,962480,962490,962500,
972490,

}s

real ma_vector[]={
0.4965, 0.,
0.0032,
0.3210,
0.,
0.,

, 0.0006, 0.1337,
0003, 0.0404, 0.0039, 0.0004, 0.,0.,0.,0.,

¥
fic .PutMAData(17,ma_id , ma_vector);

ADSOOOOOO200000000000C0CCO00000O0O00000000ODODODOODOODODODOO
ooooooooooooooon
coboooobooOooooooobooOooOooOOoOoOOoO0O0oOo0OooOo0oOooOoOoOoOooOoOooDOOoODn
00000 volume_fraction pelletUvolume_fraction_claddingllvolume_fraction coolant U0 U0
ooooooooooooooooboobobooooooooooboOoOobObOOoDbObObObObODOObODbOOOO
OOo0o000obO000000000000000 PutNonfuelDataOOOOOOOOOOO0OO0OO0O0OO
O PutMADatallPutPuData 0 OO0 000000000 OC0OOOOOO0OO0ODOCOO0OMMOOOODOOOO
ooooooooooooooooooobooo 0D 1000000 strden0000000O00OO0OO
ooboooobooooboodoooooooooboodooooooooooooooooooooonog

13K. Tsujimoto, et al., Neutronics design for lead-bismuth cooled accelerator-driven system for transmutation of minor
actinoide, J. Nucl. Sci. Technol., 41[1], p.21-36 (2004).
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obooboobomoobonogilsbobooobooboooooboooobooooobobooooon
gbooobooboobon

Listing 33: OO O00OODOOOOODOODOOOOODOOOOOO

int str_id[]={
240000, 250550, 260000, 280000, 420000, // Cladding
822040, 822060, 822070, 822080, 832090, // Coolant
s

real pb_den=1.31228E—-02;
real str_den[]={
1.52695E—02, 8.50214E—04, 5.64500E—02, 9.54662E—03, 1.21728E—03,
pb_denx0.014, pb_denx0.241, pb_denx%0.221, pb_denx0.524, 1.62272e—2,
}s
for (int i=0;i<5;i++){
str_den [i]*=volume_fraction_cladding;

for (int i=5;i <10;i++){
str_den[i]*=volume_fraction_coolant;

)

fic.PutNonfuelData (10,str_id ,str_den);

000000000000000 PuiNOMANOOOOOOOOOOODOOOOOOOOOOOODOOO
O00000000o00O00000oo0o00oooooo0o0oooO0o0O MANOPUNOZNODOOOO
PutFuelWeightRatio 0 OOOOOOOOOOO0OOO0O0OOOO0OOZINOPUNOMANODOOODOODODO
gobooobbooobooboobbooboobb0oobbi0o0ob0o0bbUUFRDTADSFuelComposition
gboboobobooooobooooboboooobooooboboooonog

Listing 34: 00 D0D0OO000DO0OO0OO0OOOOOOOOOOO

fic.PutFuelWeightRatio(zrn_inp, (l.—zrn_inp)*pun_inp_ic, (l.—zrn_inp)*(l.—pun_.inp_ic),
volume_fraction_pellet); // Zr—N, Pu—N, MA-N

FRBurner OO0 00000000000 0O00 MediumO OO0 O0OO0OO00DOOOO0ODOOOODODOO
O00D0O00D00OO0O0D00OOOFRDTADSFuelComposition 0000000000000 MediumO OO OO
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Medium min_ic;

min_ic.Putlmax(group);

min_ic.PutPL(1);
bu.AddNuclideToMediumFromBurnupChain (min_ic); // !!
fic .PutNumberDensity (min_ic);
min_ic.PutTemperatureForAllNuclide (983.);
//min_ic.ShowNumberDensity (false ); exit(0);
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Table 1: Effective neutron multiplication factors in ADS burnup calculations

Cycle Step Casel Case 2 Case 3 Case 4
2 1 0.96855  0.96858 (40.00003) 0.96857 (40.00002) 0.96857 (4-0.00002)
2 0.95754  0.95758 (4+0.00004) 0.95758 (4+0.00004) 0.95758 (40.00004)
3 0.94631  0.94632 (4+0.00001) 0.94631 (4+0.00001) 0.94631 (4+0.00001)
4 0.93345  0.93343 (-0.00002)  0.93343 (-0.00002)  0.93343 (-0.00002)
3 1 0.95752  0.95741 (-0.00011)  0.95753 (+0.00001) 0.95741 (-0.00011)
2 0.95140  0.95131 (-0.00009)  0.95139 (-0.00001)  0.95131 (-0.00009)
3 0.94378  0.94367 (-0.00011)  0.94372 (-0.00006)  0.04367 (-0.00011)
4 0.93338  0.93325 (-0.00013)  0.93328 (-0.00010)  0.93325 (-0.00013)

33



