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OO00000OO0OOO0OO0O00O0 FRDTFuelComposition 0000000000 QO OOFRDTFuelComposition
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Listing 1: FRDTFuelComposition 0 00 O0000000O00ODO

// +++ Fuel composition +++
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[]={942380,942390,942400,942410,942420,952410};
fe_ic.PutTRUComposition (6, matid, fc_ic_inp );

*

/

FRBurner 00000000000 UO, O PuO, 0000000000000 OPuO NpO AmO0O0O
OMAOOOOOOODOOOODOOOO
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Listing 2: FRDTFuelComposition 0 00 0000000000000 OOOOODO0O

// [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);

ooo0O0oooooOo vo,0oboo0o00oooo0onoo0og pp0doooooooooOooos3oom
OO00OPuO, 000000000 0O0DODODOODOCOLCOPWTRUComposition 100000000000
ooooo

Oo0O0O0O0O0O0O0O0O0O00OShowSelf00O0O0OOOOOOOOOOOOODOODOODOO

{00000000000000000000000/MO0O0DO00O0000 2.0000000000000000000000
02000000000000000000D00000D0D0000DODOO00ODOOOODOOOOOO/MOOOUOOOODOOOD




2. 00000000 4

22 0OO0OO0OOO0OOOO0OOOO0
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Listing 3: FRDTSUSComposition 0000000 OO0OOCODO0O

=W =

// +++ SUS composition +++
FRDTSUSComposition sus316 ;

real sus_inp2[]={1.7, 13.5, 17., 2.5, 65.3, 0
sus316 . PutDensityAndRatio (7.98 ,sus_inp2);

., 0.,}; // Mn Ni Cr Mo Fe W Co—59

FRDTSUSComposition 0 0000 OMnONiOCrOMoOFeOWOOOOOODOOOOOOOOOOO
OO0O000O000b0oO0O Ssus3leoooooooooOoo
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Listing 4: FRDTSubAssemblyGeometry 00 00000000000

© 00O U WN -

// +++ 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 ();
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Listing 5: FRDTSubAssemblyGeometry 0 0 O O ShowVolumelnformation 0 0000000

# Region—wise volume of subassembly [mm”"2] and fraction to total.
4

# Total 1.15730e404

# Fuel pellet 3.87047e+03 3.34440e—-01
# Void in pellet 0.00000e+4+00 0.00000e+00
# Void at pellet —clad gap 2.32759e+02 2.01123e—-02
# Cladding 1.50471e+03 1.30019e—01
# Spacer wire 2.31784e+02 2.00280e—02
# Wrapper tube 1.11821e+03 9.66224e—02
# Coolant : 4.61507e+03 3.98779e—01
# (inside of wrapper tube) : 3.63560e+403

24 UO000OO0OOOOOO
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Listing 6: FRDTSubAssembly OO0 00000000 OOO
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// +++ 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, 472.54+273.15); // [K] non—sodium/sodium

o0 sb00bo0boooobooboboobooobooobooboobooobOoobooboobOoon

00000000000D0600000000000000000000O0O0OOODN [g/em®00070
oboobooooooooooooooooooooOoobOobobOobOobOobooboboobobooboon

0000 [K[0OoOOO0D0D0000000 50

25 UO0OoOoOooood

gboboboboboobooboobooboobobobobooooboobooboooobooobooboOoDbo
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Listing 7: OO0O0OCOCOCOOOCOOFRDTB4CComposition 000 00000000000

// +++ 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

gbooboboboboooooboobooboboboboboboooobobobobobobon

0000000000000 00D00O0O0guide tubedI O 0O Oshield tubelDO0O0O00C0O0O0DO0OO
goooooo

Listing 8: 0 000C0OO0ODODOOFRDTControlRodGeometry 000000000 O00O00O0O

FRDTControlRodGeometry 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.);

oooooo0o0obooOooO0ooDOo0o00Db00b0 Fig.40O00019000DOOO0ODOODOOODOOO
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Fig. 5000000000000DOOO00O0DOODOOOOOO0OO0ODOOOODODOOOO

OO00000O0000000D0O0 FRDTControlRod DO ODOOODOOOOOOOOOO0OODO Medium

gbooobooobooboobooboobooboboboo

Listing 9: 000000000 OFRDTControlRodODOOO0O0OD0OOOOODOOOO

FRDTControlRod cr;
cr.PutControlRodGeometry(&cr_geom );
cr . PutB4CComposition(&b4dc_cr);
cr.PutSUSComposition(&sus316);

S0000000000000000000000000000000000000000000000000000000000
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Fig. 5 000000000 O0OOO0DOOOO

cr.PutSodiumDensity (0.856195); // 4000C
Medium med_cr;

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

cr.PutHomogenizedNumberDensity (med_cr);

med_cr.PutTemperatureForAllNuclide (25.4+273.15);

26 U00OobObObOOoOoOobDoObOOoOoOobobObOooOod
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Listing 10: CartMeshInfoO OO OOO0OOO0OODOOOOODOOO

// +++ 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

1,2,2,1,2, 2,2,2,2,2, 6};

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, x],yl ,mat);
cmi.PutBoundaryCondition
(" Reflective” ,”Vacuum” ,” Reflective” ,” Vacuum” );

00000000 mat0O00D0OO0O0ODODOOODOOOOD4100000000000D00O00DO00OO00
doo0doo0doodooDdoooooDoooDoDo0oDoooDoOooDooooooDoooDoooDooooa
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Listing 11: Material zone 0 0 O O

// +++ Material zone definition +++
int materialzone [|={

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,

28 FRBurnerJOOOOOOOOOOOOOOOOOOOOOOO
ODO0OO0O0OFRBumer 00000000D0000000DODO

Listing 12: FRBurner 00000000000 OOO

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

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

0000000000000 000000MO0000M0000M 0000000000 000000000000000
goomooooooOoOoO0oooOoO0o0oO0ooooOoO0o0o0oooOo000b0ooO00000
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In the constructor, the number of energy groups, the number of nuclides included in fuel media and a
nuclide ID list of these nuclides are transferred as arguments.
00000000000000000000000200000000000000000O0O00O0000
O00000000050000000000000 CartCorelnfo0 00000000 ODOOOOODONO
00 0Material zone OO OO OO0 FRBurner DO OO0 00000000 DOOODOODOOO

Listing 13: FRBurner 000000000 ODOO Material zone 0 OO OOOOO0O

// (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 );

20000 PutNumberMZoneO D OO OOODOODOODOOOODOO Material zone OO OO OOOOOOO
000 300000PutMZonelnfoOOOODODODOODOODOOO Material zoneO OO OO0 int OO
00000000000 Material zone OO OO0 OO0000O00OD0OO0DO4050000000000000
000000000000 Materialzone 0000000000000 O00 60700000000 7080
01200000000PutSADataToMZoneD 0000000000 OO0O0ODOOODOODO Material zone
000000000000 FRDTSubAssembly 000000000000 0O0O0ODOOOOODOOOOOO

000000000000 00D0DO00D0000000D00000 FRBumerOOOOOOODOOOO
ooooooooog

Listing 14: FRBurner 00 000000000000 DOOOODOOOODO

// +++ 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, 3.08888e—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 den4[]={5.02191e—3, 1.33748e—2, 6.18204e¢—3, 1.20994e—4, 4.59545e—2, 1.32492e—3};
// (sodium follower)

real denb[]={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);

OPutNonfuellnfoO O OO0 O000000OO0OODUOODOOO0OOO0OUOO IDODOOUOOOOODOOOOOO
0o0odooooo Ipbododboobooooooooooooooooooooooooooboooan
FRDTSubAssembly 0 0000000000000 DO0O0OO0O0OOOD0OOODOOOOOOODOOOOO
O PutSADataToNonfuel DO OO OO OO OO

"0000000000000000000000000000000000000000000000000000001/00
gooooooobooOoobooOoOoOoO0booOoOoOoOoooooo
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ooboooooobooobooboobobodborFRBurner 000 000oooooooooooboooon
gbboobOobooooboboooboobo0fOrFRBurner JO0O0O0O0O00O00 fron0000ODOO0O0O
goo
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Listing 15: 0D OOOODOOOO

frbn . PutReactorPower (714000000x0.5); // [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 00O0DDO0OOOOWDOOOOOOOOOODOOODOODODODODOOO
uboboobobobaobobooboobdobobobobobobobobobobobooboboooo
cooo74MwthO OOOOoOOoOOoOooooo

PutTraceCycle U0 UOOUOOOOOODOOOOODOOOOOOODOOO

PutCycleDivO O OOO0OOO0OO0O0O0O0DOOO0O0OOODOOOOCOOODOOOOOOOO 20000000
gboooboob 2000000000000 0b000O00bOobOO0O0300oboOobOobOoboooban
gbobooboboooboobooboobooooobooboooon

PutCyclelength U0 0000000000 OOO0O0O0O0O0OCODOOODOO0O0CODOODOFRBurner O
gboocooOoboooooobooboooooboon

PutRefuelDay U D OO 0OD0O00O00O0D0OOO0OD0OO0DOODOODOOO0DOODOODOOOODOODOODOODO
goo

3.2 0J0OO00OOObOOO0bOOOon

ooboooooobobooobboooooooboooo0ooobooobooboooooooooooo
obooooOobooooboboooooboooo

Listing 16: 00 D0D0OO0O00DO0OO0OO0OOOOOOOOOOO

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

e PrintMacroXsU O OO OOODOOODOOODOOOODOOOOOOOOODOOODOOOOOOOODOO
oooobooogon

e PrintInitialNDU O OO ODODODOODOO0OO0O0OO0DLODOO0O0OOODLOOO0O0DLOODOn
oooobooogo
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3.3 00OO00OoOOobOooon

O000000OFRBurner 0000000000 RenOO00000O00O0O00O0O0O0OOOOOOOOO
ooooooDoobbO0oooooOob0oboboooboobD0oboboOXxsLivraryJ 000000 ODOOMM
uboboobOoboooobobooboobObOBrnup0000000O0OO00OOOOODOOO

rRen000000O00O0O0DOO0O0OCODOO0OOOOODOOOCOOO0OO0

Listing 17: Run OO OO QODOOO

TRy T TR NIRRT, T L) NIRRT T JTaTETm NIRRT
T T T 1T T T T T Tt AT Tt

#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

oboboooooooooooooboobobobobOoboboooooooooooobooobOoDno
goooobmooooboooobooboooboobobooboboobooboobooboobooooobooDboOoo
gboooogo3bobooooobooboboboooooooboboobooobo 2000000000000
obooooOoboooo 80b0oooobooon
ooboobobooooooboooboobboobooooobooobobooboobooboobboOoboobooo
ooooo0o0oO0o0O0OO0O0000OO0OO0ODOUUUODO0DODODOD0DmM (L) DODDDDDDODDODOOROO
ooooo02000z0000000 10000000000DO0OOODDOOO
gboboooboooooboooooocooooboooooooooooooooboooobOooobOOonbOona
00000000 Th-2320 U-2340 U-2380 Pu-2400 0 0 0 0 000 U-2330 U-2350 Pu-2390 Pu-241 O
OO0000D000Th-23200 U-233000000000000 Pa-2310000000 U-23300000
000000000Pa231000000000000000000000D0D0O0O000000 30
00000000000 Material zoneDOOOODOO0OO0% 000000

34 0O0OO0O0O0OOOOO

rin 00000000000 DOODOOOO0OOODODOO0OOOOODOODOO0ObOODbObOObODbDOn
gboooboboooboobooooboooon

Listing 18: OO0 000000 ODOOOOOOODOOO

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

800000000000000000000

(NTh—2320.Z"h7232 + NU—2340.£17234 + NU—238037238 +NPu—24oo.fu7240 _ NPa—233o.fa7233)¢

C.R. = (NU72330'(ILJ_233 =+ NU72350'([11_235 + Npu,23go_fu—239 + Npu,2410_aPu—241)¢ (1)

ooobddbdog=0c+oy, 0000
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e PrintLinePowerMapU Run U0 O 000000000 OO0OOOOOOOOOOOCOOOOOOOONO
Uoboobboo0ob0o0o0ob00b0o0obbOodbin linepowermap O OO OOODOOONO
booobooooboboooooboooooboom

e VoidCalculationOn0 00O OD000O00000D000D0000000D000O0OO0OOODO0O
00000000 1071 /em/barn] 000000000000000000

DopplerCalculationOn0 000000000000 O00O0O0O0O0O0O0OO0OOOOCODOOOOO

g0 o0 KOOODODOOOODOOO0OOOO0O

ShowFissionInfoOnORun 0O 0O O0OO0O0OO000O0O0O0O0O0O0O0O0O0O00OO0O0OOCOOO0O0OOO

OooooooooboOoOooobo cBzOoooOoopoopOoooooOoooooom

curDOff0 0000000000000 bO0b000bObo0bo0bbooobobooobboooobo

Oddodooils0000000000o0ooobooooobooooooooboooobooooa
O000000000000000FRBurner 0000 PreCalculation 000000000000
oooooad

3.5 0OUOoodoboboooon

Rin0000000O0O0OOCOOOOOOOO0OOOOOOOO0OOOODOOOOO0O0OO0OODOOO0OO0
gobo0O00obO00o0o000o00fCrRmO00000000 FRBurnerJOOO0OO0O0O0O0O0O0O0O0OOOO
obooobOobooooobobooobooboooobobooooobobooooboOobooooOoo

Listing 19: 00 D0OO000DO0OO0OO0OOOOO0OOOOOOO

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.

o PrintNDU U D DOO0D0O0D0O0D0O0O0000O00D0DOO0D0DOO00DOO00D BurnupOggnn
gobooooboobooooboooboooooooooboobobooboobboooo0dn nd
000000000000000000000 °00000000000000000000000
obooobobooooboobooobooboobooooobobooooobon

e PrintBurnupll 0000000000000 O0OO0O0COCODOOODOOO0OOOOOOOOOOO0OO0
U000 PprintNDOOOOCOOODOOOOCODOOOO

e PrintFluxLevelHistoryU O U DO UOOOOOOOO0O0OO0O0O0D0OO0O0OO0O0OO0OO0DOODOODODOODOODO
uooobooooboobooon

9FRBurner 10 0000000000000 0OO0O0DO0ONOOO0O0O0OONOOONDOOONDOONOOOOOO0ONOON0OoOnoon
00000000000 FPOOOOMMFRBurner 100000 FPOOOOFP.U235 FP.U238M FP.Pu239 FP.Pu241000
000000U-23500-236 00000000000FP.U235000U-2380Np-2370Pu-23800000000000FP.U238000
Pu-2390-240 00000000000 FP.Pu239000Pu-2410-2420Am 0 000Cm 0000000000 O00O0O0FP.Pu2410
goooooooooooooo
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e PrintigroupXs0 0000000000000 0O0O0OODODOOD 0000000000000
IbO0OoDOOoO0O0O0OOOO00O0OOOO00ODOOO00ODOOOoOoOoDObOOOODObOOOOD

e PrintNuclideWeightPerBatchUU DU DOUODOODOOOOOO0OODOOOODOOO0OO0O0OO0O0OODOO
obooooobooobooobooooboobooboooboooooboobooobooobooobooon
O0trwe000000000OCODOO0ODOOOOOOODOODOOOOOODOOOOOOODOODOO

ubogbgoooooabo

3.6 DUUodOoobooooobobogo

gobooooboooooboooboooobooooboooboobooooobooooooobooooa
goobooobooboooooooooooboobooooboooboooboooooobooobooobooan
Ub0o0O00000000b0b000b00b000000 PutNumberDensityO O OOOOOOO

Listing 20: 00000000000 O0ODOOOODOOOODOOOO

frbn . PutNumberDensity (0,0);

oboooboooobooooooobooobobooooboobooooooobooOooobooooboaoon
obooobooooooobooog
gboooboooobooboobooboooooooooobooobobooboboobDobobOobOoDbOoDbo
Uoobooboboobooboo0ooboobOoO00nDbOdPutNumberDensityJ000000O0O0OOOO
gbboobOobooooboooobooboooobooooboobobooooboOobooooobooonog

Listing 21: OO O00O0ODOOO0OO0ODOODOOOOODOOOOOOODOO

frbn .
frbn .
frbn .

frbn

frbn

.CalNeutronFluxEnergySpectrum
frbn .

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

false ,0,15); // forward fluzes for mediums 0 to 15

—_~—

CalVoidReactivity ();

.CalDopplerReactivity ();
frbn .
frbn .

CallgroupXsS ();
ShowNeutronMultiplicationInfo ();

e CalNeutronFluxEnergySpectrum ] 000000000 OD0O0ODOODOOOOO0OOOOOOOOOOO

U0b000+trwe0000000O00O0OO0O0OOOO0OOOO0DOOO falselO0OOOOOoOoQonQo
ooboooboooboooobooIbboooooooooooboooooobooobooooooooon
goomoobooooobooooboobooooobo IDOboboOoOobooo IbOOoODOO
oooooo0oooobooo0oo400000000 00000 1500000ODOO0O0O0ODDOOm

e CalVoidReactivitydO OO OO0OO000000000D0000O0DODOO0O0OOO 1071°1/cm/barn]

gooooogogooooooooooooooooOooooo0goooooooooooooDoo
Ubooobooooob0ooob0oo0bO0o0oubOgbOdn calNeutronFluxEnergySpectrum
O000000000DCalvoidReactivity(0, 16); 000000000 IDOODODO 160000
gooooooooooogooooooooooOooobooOoooooOooo

VoopDOo000000000000000000000000000000000000000000000000000000
0000000000000 0000000000000000000000 o(E) 000000 ¢(F) 00000000000 60

G
/U(E)qb(E)dE > _oata
=1
/ #(E)dE S,
g=1

o=

2)

ooooooo
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e CalDopplerReactivityU OO DO OODOOOOODOOOOOO0OOOOOODOOOOOOOOOOOONO
gobobooobgoooooooboooobooboboooobooboboobobooobon

U000bd00bOoobOobbOnO CalNeutronFluxEnergySpectrum U DO O OO OO

e CaligroupXxSU U OO OOUOOOOOOODLOOOOOOOOO0DLOOO0OOO0OOOO0OOO0O0O0O0O00
PringlgroupXs U O OO OO0OOOOODOOOOO

e ShowNeutronMultiplicationInfol OO OO ODOOODOOODOOODOODOODOOODOOODOODOO
OOo0oOoO00C0 CcBZzOOoOOOUODOOODOODOODODOODOODODONuclide-wise fission

contribution 0000000000000 O0DLODOODOOODLOODLOODOODOODnOO

U000 CalVoidReactivityll CalDopplerReactivity U O DO UOOOOOOOOO0O0OOOO00OO0

gooo

Listing 22: OO 0OO0O0OOO0OOOCOOO

FHok sk sk ok ok sk sk sk ok ok sk sk sk ok ok sk sk sk ok sk sk sk sk ok sk sk sk s ok sk sk sk K ok sk sk sk ok ok sk sk sk ok ok sk ok ok K

#* System CBG

#x Perturbation calculation

Fx Solver

: PLOS

kKRR R R R KRR R KRR R R R R R K R K K K K K K K K oK K K K K oK K K K K K K K K K

# Energy
0 1.000e+07
1 7.788e406
2 6.065e+06
3 4.724e+06
67 5.316e—01

68 4.140e-01
69 3.224e—-01

Yield Absorption
0.000e+00 1.428e¢—04
0.000e+00 1.352e¢—04
0.000e4+00 5.023e—-05
0.000e+00 5.277e¢—06

0.000e+4+00 1.825e—08
0.000e+00 1.493e—08
0.000e+00 9.862e—10

Scattering Leakage (n,2n) Total
1.809e—04 —1.124e¢—04 0.000e+400 2.113e—04
2.724e—04 —2.618e¢—04 0.000e+00 1.457e—-04
1.559e—-04 —5.031e—04 0.000e+400 —2.970e—04
3.263e—04 —7.248e—04 0.000e+00 —3.933e—04
4.210e—09 1.521e—08 0.000e+00 3.767e—08
4.087e—09 7.619e—09 0.000e+00 2.664e—08
0.000e400 2.235e—10 0.000e+400 1.210e—09

#
# +++ Summary (energy—integrated value) 44+
#

0

: 1

0 2.242e—-02
0
2

.000e+00
.698e—03

# N2N 000e+00

# (Non—Leak) 412e—02

# Leakage—r —1.045e—02

# Leakage—z —3.055e—02

# (Leakage) —4.100e—02

#

# *x Perturbation Cal. : —1.688e—02
# =% Direct Cal. : —1.687e—02

Ub0o0o00O0b0002r00b0000000D0 Perturbation Cal. UOOOOOO0OOOOOOODOOO
ob0oo0O0bOo00cO0oobOon0 1800 20000000019000 Absorption00OO0O0OOOONO
0020000 scattering 0000000000 DOOO0O0O0ODOOOO0ODOOOOODODOOO2000
(Leakage) DO 0ODOO00OO00D0DODODOOOOOOODODODOOO16000 summaryJ 00000000
obooooOobooooobobooobooboooooboooo

goobooobooboboobobioobdbMedivmDO00000O00DOOO0DOODOODOODOOO
U000000000000000 FRBurner 1 000 WriteFileMediumData OO OO OODOOODOOO

ooooooo

Listing 23: 000000000000 OOOOOO

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

goboobobooobooobooobooooooooobobooooooboooobooooobooboaoon
Oooooooo0o0o0ooooo0oOoooD IDOO00O00O0DOOO0000DOO0O0000 medodmed1 O
O0000000MEDDATADOODOOOODODOOOOODOO
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0000000000000 DO000D0 BgOODOOOODODIODDODODOODODOOOOODODOOOOO
0000000 main.rz.halfcore.cxxOOOOOOOOOO0O0OOO

Listing 24: 00D 0O0OO00D0OO0OO0OOOOOOO

Del
Del
Del.
Del
Del
Del
Del
Del.
Del.

DelayedNeutronData Del;
string mdir2(”

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

UbdbdoboboboboooibobdbOdndODelayedNeutronData 0 U 0O O ShowSelf 0000
ooooooboooooooooooobooooooooooodd#snedddnodooooooooog
ooooboooooooooooooy,oooooooooooooooooooooooooon vgd
00000000000000000000000000000000 Th-2320 MATID O 902320000
0.04900 U-2380 MATID O 922380000 0.0463 0000000000000

Listing 25: 00D 0OO0O000OOOOOO

# Nu.d

# 902320 922330 922340 922350 922380 942390 942400 942410
0 3.34e—02 4.80e—03 8.37¢—03 1.01e—02 3.05e¢—02 4.80e—-03

1 3.66e—02 4.86e—03 9.05e—03 1.04e—02 3.71e—02 4.94e—-03

2 4.85e—02 6.22e¢—03 1.03e—02 1.31e—02 4.31e—02 5.56e—03

3 4.90e—02 7.69e—03 1.05e—02 1.55e—02 4.63e—02 6.08e—03

4 4.90e—02 7.93e—03 1.05e—02 1.69e—02 4.63e—02 6.48e—03

5 4.90e—02 7.80e—03 1.05e—02 1.68e—02 4.63e—02 6.53e—03

6 4.90e—02 7.70e—03 1.05e—02 1.67e—02 4.63e—02 6.46e—03

7 4.90e—02 7.63e—03 1.05e—02 1.66e—02 4.63e—02 6.41e—03

8 4.90e—02 7.56e—03 1.05e—02 1.65e—02 4.63e—02 6.37e—03

65 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e¢—03
66 4.90e—02 6.70e—03 1.05e¢—02 1.59e—02 4.63e—02 6.22e—03
67 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e—03
68 4.90e—02 6.70e—03 1.05e—02 1.59e—02 4.63e—02 6.22e—03
69 4.90e—02 6.70e—03 1.05e¢e—02 1.59e—02 4.63e—02 6.22e—03
# Family—wise abundance

902320 3.642e—02 1.259e—01 1.501e—01 4.406e—01 1.663e—01
922330 8.593e—02 2.292e¢—01 1.781e—01 3.516e—01 1.142e—-01
922340 5.497e¢—02 1.964e—01 1.803e—01 3.877e—01 1.324e-01
922350 3.500e—02 2.170e—01 2.120e—01 3.850e—01 1.260e—01
922380 1.300e—02 1.370e—01 1.620e—01 3.880e—01 2.250e—01
942390 3.300e—02 2.850e—01 2.190e—01 3.260e—01 8.600e—02
942400 3.197e—02 2.529e—01 1.508e—01 3.301e—01 1.795e—01
942410 1.805e—02 2.243e—01 1.426e—01 3.493e—01 1.976e—01
942420 1.964e—02 2.314e—01 1.256e—01 3.262e—01 2.255e—01
# Family—wise decay constant

#

902320 1.310e—02 3.500e—02 1.272e—01 3.287e—01 9.100e—01
922330 1.290e—02 3.470e—02 1.193e—01 2.862e—01 7.877e—01
922340 1.310e—02 3.370e—02 1.210e—01 2.952e—01 8.136e—01
922350 1.244e—02 3.054e—02 1.114e—01 3.014e—01 1.136e+00
922380 1.323e—02 3.209e¢—-02 1.386e—01 3.591e—01 1.415e+400
942390 1.277e¢—02 3.014e—02 1.238e—01 3.254e—01 1.122e¢+00
942400 1.330e—02 3.050e—02 1.152e—01 2.974e—01 8.477e—01
942410 1.360e—02 3.000e—02 1.167e—01 3.069e—01 8.701e—01
942420 1.360e—02 3.020e—02 1.154e—01 3.042e—01 8.272e—-01

7
8
8
9
9.
9
9
9
9

942420
.79e—-03
.21e—03
.94e—-03
.10e—03
11e—03
.11e—03
.11e—03
.11e—-03
.11e—03

e

.11e—-03
.11e—-03
.11e—-03
.11e—03
.11e—03

© O VOO

.078e—02
.089e—-02
.818e—02
.500e—02
.500e—-02
100e—-02
.471e—-02
.821e—02
.160e—02

N O UTUTN N 00

.820e+00
.442e+00
.572e+00
.014e+00
.030e+00
.697e+00
.880e-+00
.003e+00
.137e+00

WWNNEAEWNNN

.15e—02
.31e—02
.56e—02
.60e—02
.60e—02
.60e—-02
.60e—-02
.60e—02
.60e—02

== e

.60e—02
.60e—02
.60e—02
.60e—02
.60e—02

R R ERERR PR

.30e—02
.36e—02
.49e—-02
.53e—02
.53e—02
.53e—02
.53e—02
.53e—02
.53e—02

i

.53e—-02
.53e—02
.53e—02
.53e—02
.53e—02

3.8 ODUUouooouooon

000000000 00b00Db PrintLinePowerMap U0 OO 0OO0O0OO0O00OO0O0O0O0O0O0O0DOODOOO

U0O0000 linepowermap U0 000000000000 O0O0COOO0DOOOCOODOOOOC
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ocooooooooooOoooooooooOoooDoooooOooooboOoo0oDoo boooDoo
00000 n00000m x(ne+1)000000000000O00O0OOOOOOOOOODOODOODO
linepowermap U OO ODOOOO0OOODOOODOOODOO

OO0 linepowermap OO0 OO0 0OOOGNUPLOTOOOOOOODOOOOOODOOOODOODO
oboooooobo3oboboooobobooooooboboooooboboon0o 8oooooooboon
gob0O 1mooooooboooooboXoboyooooooooooooo 2o021000b000000O
gobooobooboooboomoooobooboooobooobooo 200b0o0ooooooan
U00000000 3000-delay00 0000000000000 0O0O00O0O0O0O0O0O0O0ODO pmap.gif
ocooooooooooooo

Listing 26: 00000000000 DOOOOODOOOOODOOOOODOOOOODOOOOO

#!/bin/sh

for loop in f‘seq 0 17°¢
do

loopl0=‘expr $loop + 10°

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

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

else
output=pmap$loop.png

fi

echo 7writing.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 pmapsx*.png pmap. gif
rm pmap*.png
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Fig.60000000000DOOO0OO0DOOOOOOOOOOOOO0OO0ODDOOOO

ooooooooooooooooom@400000000oooooDOOoOO000oOoOoooooDoOOon
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A 0O0OD0O0O0ODOOOOOOO

FRBurner 0000000 U-2350 U-2380000 UO, 0 PuO, 000000000 OODOOODOO
O000O00dThO,00U-2350-238000000000000 U0, 00C0O0DOODOOOODOODOO
000000000DO0o0oDOooOooo CBZLIBOOODOOOODODOODODOOOODODOODOODOOO
000000000 M main.rz.halfcore.new_fuel inp.ecxx0 OO OO0 0000000 ODOOO

oboooboooboooboobooobooooOooooobobo wyoboooboooOoOoboooboooboOoooo
OO000Ooo000ooOOo0ooboDooOoOooo CcBZLIBOOOOODODOOOODOOOOOOO BurnupdOd
gbobooboooobobooboooboooon

Listing 27: BurnupChain 000000 OOCOCOCOOOOOOOOOODOOOO

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

// Default chain (17 nuclides)
string filename []={
»U235” ,” U236” ,” U238” ,” Np237” ,” Pu238” ,
»Pu239” ,” Pu240” ,” Pu241” ,” Pu242” ,” Am241” ,
? Am242m” ,” Am243” ,”Cm242” ,”Cm243” ,” Cm244” ,
» Cm245” ,” Cm246” ,”FP.U235” ,”FP.U238” ,”FP. Pu239” ,
?FP.Pu241” ,70016” ,” Na023” ,” Cr000” ,” Mn055” ,
”Fe000” ,” Ni000” ,” Mo000” ,” B010” ,” B011” ,
» 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,

¥

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 U0-2340-2370Np-2390 Am-242000000000000000000O0O0O
goooboooon

Listing 28: 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” ;7 U236” ,”U237” ,”U238” ,
" Np237” ,” Np239”7 ,” Pu238” ,” Pu239” ,” Pu240” ,
?Pu241” ,”Pu242” ,” Am241” ,” Am242” ,” Am242m” ,
» Am?243” ,” Cm242” ,” Cm243” ,” Cm244” ,” Cm245” ,
”Cm246” ,”FP.U235” ,”FP.U238” ,”FP.Pu239” ,”FP.Pu241” ,
”70016” ,” Na023” ,” Cr000” ,” Mn055” ,” Fe000” ,
”Ni000” ,” Mo000” ,” 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;




A. O0OoO0pDoooooooog 21

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
O0000000o0ooooooo0o0ooO0o0oooooDoooooOon0ODDO Th-2320 U-23300000
oooooThO, 000000000000

Listing 29: BurnupChain 0000 280 0000000000000 0OO0OO

© 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” 7 U235 ,” U236” ,” U237” ,” U238”
»Np236” ,” Np237” ,” Np239” ,” Pu236” ,” Pu238” ,
»Pu239” ,” Pu240” ,” Pu241” ,” Pu242” ,” Am241” ,
» Am242” ,” Am242m” ,” Am243” ,” Cm242” ,” Cm243”
”Cm244” ,”Cm?245” ,”Cm246” ,”FP.U235” ,”FP.U238” ,
»FP.Pu239” ,”FP.Pu241” ,” 0016” ,” Na023” ,” Cr000” ,
”Mn055” ,” Fe000” ,” Ni000” ,” Mo000” ,” B010” ,
»B0O117 ,” C000” ,

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, OODOOOODOOODOOCOO0ODODOOO00OO0O0D0DOOO00OO FRDTFuelCompositionO0OOODO0O
110000000000 b0b0o00ob00obooooobobooooD

Listing 30: 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

0000o0O0do o/MO0OUO0O0OD0O0O0OO0O304000 0000500 70000UO,0DOO0OODO
0000000000000000000000 U-2350 0.2wt%0U-2380 99.8wt%0 00000000
oo8s0O0 1wo0ooopPuO, 00000000 OODOOO0OOO0OO0ODOCOO0O0O0O0OPuO,00 PuldO
00000 AmOJO0000000COO00000000110000UO0PuO,0ThO, 0000000
O CalNumberDensity 0000 O00D0O000D0OOCO0DOOOO0ODOOCOOODOOOOOOOODOOO
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C 0D0OO0OOoDbooOoADSOOOO

FRBurner 10 JAEAOOODODODODODDODDDDOOO ADS B 0000000000

C.l1 ODUO0OO0oboboooooboooobod

20200 40 130000 FRBurner U0 00000000 OOOOOOOOOCOOOOOOOOOOOO
oOooooooOooADSOOO0ODOOOO0ODOOOO0OO0ODOOO0ODOODOOO0ODOODOOODOOO
goboooooobboobooboooboooboobooobobooobooobobo 200000000
ooADSOOOOOOOOODODOODOODOOOOOOOOOOO

JAEAOOOUOO ADSOOOMAOOOOMANOOPuOOOOPUWNOOZr 0000 ZNODOOODODO
oobooooooboooooooooboooooooboobooooboboooobOooboobboobooOoo
gbooobooooboooon

OO00oooO0o0ooooO0O0 MANOCPUINOOOOOOOUOODOOOOOODOUODODOODODOODOO
0O O FRDTADSFuelComposition 0000000000 DCOOOOODO MANOCPUNOOODOOODOOOO
PutMADataldPutPuData 00 0000000000000 OO0ODOO0OOCOOCOO0ODOO MANO PuN
oooooooo0ooooooooooooo IbOOOoO00OoOooODOOOO0O0OOoOoOoooooDoODOO
N-150 100%000000000002NO00000000000O00O00O0O0O000OOOUOOOn

Listing 31: MANO PuUNOOOOOOOOO0O0O0O

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,

};

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, O., 0.0006, 0.1337,
0., 0.0003, 0.0404, 0.0039, 0.0004, 0.,0.,0.,0.,

0.,

}s
fic .PutMAData(17,ma_id , ma_vector);

ADSOOOOOO200000000000C0CO00000O0O00000000OODODODOOODDOO
ooooooooooooooon
coboodooboooooooOoOoooOooOoOoOoOOoOoOoOoO0O0oOoOoOooOO0OoOOoOoOooOoOoOoOOOnn
00000 volume_fraction pelletUvolume_fraction_claddingllvolume_fraction coolant U0 U0
oooooooooooooooobooboobooooooooooboOobOobOOoDbObObObOODObObODbOOOO
OOo0o000bO000000000000000 PutNonfuelDataOOOOOOOOOOO0O0OO0O0OO
O PutMADatallPutPuData 0000000000000 OC0OIOOOOO0OO0OOCOO0OMMOOO0OO0OOOO
coooooooooooooooooOoooOoYOobD 1000000 strden0000000O00O0OOO
ooboooobooooboodoooooooooboodooooooooooooooooooooonog

I3K. 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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obooobOobomoobonogilsboboooboooooooboooobooooobobooooon
ooooooooooooo

Listing 32: OO O00O0ODOOO0O0OODOOOOOOODOOOOOO

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_den%0.014, pb_den=*0.241, pb_den=*0.221, pb_denx*0.524, 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 PuiNOMANOOOOOOOOOOODOOOOOOOOODOOODOOO
000000000000 0000oo0o00ooooooO0o0ooo0oOog MANOPuUNOZENODODOOO
PutFuelWeightRatio 0 OOOOOOOOOOOO0OO0O0OOOO0OOZ NOPUNOMANODOOODOODOODO
goboooboboobooboobbooboobb0oobb0o0ob00bbUUFRDTADSFuelComposition
gboboobobooooobooooboboooobooooboboooonog

Listing 33: 00 D00OO0O00DO0OO0OO0DOOOOOOOOOOO

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 O 0O0D000000DDO0O00 MediumO OO0 O0OO0O0O00ODOOOO0ODODOOODODOO
O00D0O00D00OO0O0D00OOOFRDTADSFuelComposition 0000000000000 MediumO OO OO
obooboooboobOoboooboobOoooobobOOooooboobObObO0O00FRBurnerddoon
oboboboboobOobobOobob0ob0bD0bDOdf minicO0O0O00O0O0400000Burnup 00
000000 AddNuclideToMediumFromBurnupChain U0 O 0min icO00OO0O0O0OO0O0OOOOOO0OO
O000o00oooooo0o0o00oDOobo000Ominicd0D0OO0O0O0O0DODODOOOOODODOOOO
00b000booO00bo0o0boO0b0b00ob00bO0o00Db00DOIFRDTADSFuelComposition 0O OO
O00O00o0D0ob00oO00oODbO0Ob0O0O 5000 PputNumberDensityU OO O0DOODOOO0OOOOODOOO
OO00000000000 MediumOOOODO0OOO00D min icOO0O00D00O0O0ODO

Listing 34: FRDTADSFuelComposition 0O OOOO0O0O0O0OOOD0 MediumOODOOOODOOOODDO
oboooooooooooon

Medium min_ic;

min_ic.PutImax(group);

min_ic.PutPL(1);
bu.AddNuclideToMediumFromBurnupChain(min_ic); // !!
fic .PutNumberDensity (min_ic);
min_ic.PutTemperatureForAllNuclide (983.);
//min_ic.ShowNumberDensity (false ); exzit(0);

C.2 0OUOOOOODO

ADSO00OO0OO0OO00DOOOO00DOOO0U00ODOOUOODOOUOOOOO0OFPOODOODOOOODO
OO0 FrPOOOOO MAOLWROOOOOOODODOOOOOOOOOOODOOOODOOODOOOOO
ooboooobooobooobooboooboooobooobooooooboooooooooboooooooon
ocoooooooooooceBzoooooOoOooooOooooooOoOopoooOoooooDOoUooDbooog
booobooboooooboooooao
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oooooooooooobooooooobojo0O0 k0OoOoDO Ng[/cmB]DDDjDDDD Vilem3]0
O0 k0100000000 w[g)000000w, 000 AkO0DO0OOO0O0ODOOOODOO0ODOOOO
00000 k0000000 Material zoneD z 00000 Wy, [gDO0OO0OO0D0OOO0OOOO

Wie= Y NiViw (3)
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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 (+0.00003) 0.96857 (+0.00002) 0.96857 (+0.00002)
2 0.95754  0.95758 (4+0.00004) 0.95758 (40.00004) 0.95758 (40.00004)
3 0.94631 0.94632 (4+0.00001) 0.94631 (40.00001) 0.94631 (40.00001)
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 (4+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)
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