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Listing 1: 000000

// * VERA depletion benchmark x
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: guide tube
: normal fuel
: Gd-bearing fuel

// (Medium—ID map)

// 50 51
// 40 48 49
// X 387 38 39
// 32 83 34 35 36
// X 28 29 X 80 31
// 14 15 16 24 25 26 27
// 6 7 8 9 10 11 12 13
0 1 X 2 8 X 4 5

X
// X : guide tube
o

// : normal fuel

// G : Gd-bearing fuel

//

// 707 is the center pin of the multicell system.
//

// Medium 0—52 : Fuel

// 53 : Cladding

// 54 : Moderator
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// A4++ USER INPUT A+
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bool pc_cal = true; // Default is [true]
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// (When the following methods are activated , burnup calculations are NOT carried out.)

bool geom_plot = false; // If [true], plot data for mesh setting is written on a file [plotdata]
bool clip_plot = false; // If [true], plot data for material setting is written on a file [clipdata
bool show_medium_id = false; // If [true], medium indices are printed on the screen.
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Listing 3: OO0 O00OOOO

// ... geometry
int array = 17;
int pin_map[]={ // 1:Gd-bearing rod, 2:Guide tube
2,0,0,2,0,0,2,0,0,
0,0,0,0,0,0,0,0,
0,0,1,0,0,0,0,
2,0,0,2,0,0,
0,0,0,0,0,
2,0,0,0,
1,0,0,
0,0,
0,

}s
real pin_pitch = 1.26; // [em]

real assembly_pitch = pin_pitch % array;
real radius_pellet
real radius_cladding

real radius_gt_in
real radius_gt_out

0.4096; // [em]
0.475; // [em]

// [em] ... idinner radius of guide tube
0.602; // [em] ... outer radius of guide tube
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int div_pellet_gd = 8;
// The number of radial divisions of Gd—bearing rod.
// If this 4is changed from [8], the material index assignment is also changed.
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Listing 4: 00 O000OOD0OO0OO

#if 0
// ... default setting
int div_pellet =4; /J/ [4] ... number of radial divisions of fuel pellet
int div_gt_in =45 /J/ [4] ... number of radial Div. of coolant region inside of guide tube
int div_.mod-ring = 3; // [8] ... number of radial Div. of coolant regions outside of cladding/GT
int div_azim = 8; J/ [8] (per 2PI) ... number of azimuthal divisions of unit cell
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#endif

#if 1
// ... simplified setting
int div_pellet = 1;
int div_gt_in = 1;
int div_.mod-ring = 1;
int div_azim = 1;
#endif
0000000000000 000000000000000 300 6000 default setting0 0000000
0000000000000 D0000000 simplified setting0 0000000000000 DOOOOCOOOO
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Listing 5: OO0 O00OO0OO0O0O0OOOOOOOOOOOO
bn.SetLibrary (cbglibdir ,” jendl —4.0”); // ... 107—group library
//bn.SetLibrary_361g(cbglibdir ,”jendl —4.07);
//bn.SetLibrary_-361g(cbglibdir,”jendl —57);
//bn.SetLibrary_-361g(cbglibdir ,” endf—8");
//bn.SetLibrary_-361g(cbglibdir ,”endf—7.17);
//bn.SetLibrary_-361g(cbglibdir ,” jeff —3.27);
//bn.SetLibrary_-8361g(cbglibdir ,” jeff —3.37);
bu.GetBurnupChain (). ReadDecayConstantFromFile(cbglibdir ,” srac_org” );
bu.ReadAtomicMassDataFromFile(cbglibdir ,” jeff311”);
bu.ReadReactionEnergyFromFile(” ../../” ,”sractype” );
bu.GetBurnupChain (). Set21HeavyMetalChain ();
// .. Full(1400)—FP chain
//bu. GetBurnupChain (). ReadFPYieldDataFromFile(cbglibdir ,”j2011t”);
//bu. GetBurnupChain (). Over WritingChainData (cbglibdir ,”j2011t7);
// ... 138—FP chain
bu.GetBurnupChain (). ReadFPYieldDataFromFile(cbglibdir ,” fp138.j2011t”);
bu.GetBurnupChain (). OverWritingChainData (cbglibdir ,” fp138.j2011t”);
// ... 193—FP chain
//bu. GetBurnupChain (). Read FPYieldDataFromFile (cbglibdir ,” fp193.52011¢.202011177);
//bu. GetBurnupChain (). Over WritingChainData (cbglibdir ,” fp198.52011t.20201117”);
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Listing 6: OO O OO0OO
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// Medium data
// (uo2 data : 3.1wt% enrichment)
int num-uo2=>5;
int mat_uo2[]={922340,922350,922360,922380,80160};
real den_uo2[]={6.11846e—6, 7.18132e¢—4, 3.29861le—6, 2.21546e—2, 4.57642e¢—2};
// (Gd—bearing rod)
int num_uo2_gd=12;
int mat_uo2_gd[]={
922340,922350,922360,922380,
641520,641540,641550,641560,641570,641580,641600,
80160} ;
real den_uo2_gd[]={




3.18096e—6, 3.90500e—4, 1.79300e—6, 2.10299e—2,
3.35960e—6, 3.66190e—5, 2.48606e—4, 3.43849e—4, 2.62884e—4, 4.17255e—4, 3.67198e—4,
4.53705e—2,};

real temp_fuel=900.; // [K]

for (int i=0;i<num_burnmed;i++){
if ( bn.IsGdFuel(i) ) { // Gd—bearing fuel
bn.PutFuelDataMB (num-uo2_gd , mat_-uo2_gd ,den_uo2_gd ,temp_fuel ,i);
telse{ // mormal fuel
bn.PutFuelDataMB (num_uo2, mat_-uo2 ,den_-uo2 ,temp_fuel ;i);

}s
};

// (clad)
real vol_org=0.475%0.475—-0.4185%0.4185; // gap region s smeard to cladding region

real vol.mod=0.475%x0.475—0.4096%0.4096;

real fact_clad=vol_org/vol_-mod;

int mat2[]={400000,260000,240000,500000,720000};

real den2[]={4.25394e—2«xfact_clad , 1.48556e—4xfact_clad , 7.59773e—5«fact_clad ,
4.19397e—4xfact_clad , 2.21337e—6x«fact_clad };

bn.PutCladData (5, mat2,den2,600.);

// (water)
int mat3[]={10010,80160,50100,50110};

real den3[]={4.67505e—2, 2.33753e—2, 1.00874e—5, 4.06030e—5};
bn.PutModeratorData (4 ,mat3,den3 ,591.);
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Listing 7: OO0 O0OO0OO

/1 A==~~~ A
// Burnup condition

int med_-normalize = —1;
// When [—1], neutron fluz is normalized by whole assembly power per unit azial length

int div = 1; // the number of divisions for each step in the array [burn_time]
//bn. PutBurnStep (2« div); // [8] by 9.6 GWD/t, [24] by 35.2GWD/t
bn.PutBurnStep (16xdiv); // [8] by 9.6 GWD/t, [24] by 85.2GWD/t

real burn_time[]={
0.04, 0.36, 1.2,
1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6,
1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6,
1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6,
1.6, 1.6, 1.6, 1.6, 1.6, 1.6, 1.6,
v /) oyt
bn.PutPowerDensity ( 40. , "MWxt” ); // [MW/t] (for whole assembly)
bn.PutBurnTime( burn_time , true , false , div ;
. second argument : [true/false] = [GWd_t/day]
// ... third augument : [true/false] = [accumulate/width]
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Listing 8: 000000000000 OOOOOOOOO
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# Reading N-ENERGY data at the directory [../../CBGLIB/j4.107g.iwt4 /]

# Reading N-ENERGY data at the directory [../../CBGLIB/j4.107g.iwt4 /]

# Reading FP yield data file . ../../CBGLIB.BURN/CBGFY/fp138.j2011¢t

# Overwriting with chain data file ../../CBGLIB.BURN/CBG_Chain/fp138.j2011t
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Listing 9: 00O OOOOO
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# Fuel number density information

# (number density and temperature)

# (representavive medium in the case of [MulticellBurner].
#

# U234 : 6.118460e—06 9.000000e+02

# U235 : 7.181320e—04 9.000000e+02

# U236 : 3.298610e—06 9.000000e+02

# U238 : 2.215460e—02 9.000000e+402

# 0016 : 4.576420e—02 9.000000e+02

0000000000000 Dancof0OOOOOO0ODODDOODODOOOOODODODDOODODOOOOOOO
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Listing 10: Dancof 0 0O OO

# Dancoff factor calculated by [AutoDancoffCalculation]

#

# Representative energy group : 55

# Corresponding energy 1.000000e+401 eV

#

# (GT) 0.6942 0.6951 (GT) 0.6932 0.6944 (GT) 0.6933 0.6424
# 0.6663 0.6654 0.6944 0.6657 0.6663 0.6946 0.6626 0.6448
# 0.6650 0.6943 (Gd) 0.6659 0.6950 0.6640 0.6453
# (GT) 0.6968 0.6938 (GT) 0.6948 0.6429
# 0.6853 0.7149 0.7132 0.6639 0.6444
# (GT) 0.6944 0.6452 0.6425
# (Gd) 0.6457 0.6431
# 0.6425 0.6417
# 0.6441

gboboobooabooaoggboooaboa

Listing 11: 00 000000ODO

# Initial heavy metal weight [g/cm]
#

# Target media : 1.56808e+402
#

# Medium 0 : 2.38235e400

# Medium 1 : 2.38333e+400

# Medium 2 : 2.38321e+00

# Medium 3 : 2.38358e+00

# Medium 4 : 2.38338e400

# Medium 5 : 2.38253e+400

# Medium 49 : 4.76619e+00
# Medium 50 : 2.38240e+00
# Medium 51 : 4.76593e-4+00

# Medium 52 : 2.38366¢e+00
# Total : 1.56808e4-02
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Listing 12: 0 0OD0OOO00ODO

1 |# BURNUP CONDITION SETTING

2 |#

3 |# The number of burnup steps : 16

4 |#

5 |# In the case of [MulticellBurner], the fuel burnup is calcuated for the target.
6 |#

7 |# Step Day BU Day—width BU—width Power density
S i [GWD/ t ] [GWD/ t ] [W_cm]

10 |# 0 0.000e+00 0.000e+4+00 1.000e400 4.000e—02 6.272e403
11 | # 1 1.000e400 4.000e—02 9.000e400 3.600e—01 6.272e+03
12 |# 2 1.000e+01 4.000e—01 3.000e+01 1.200e4+00 6.272e403
13 |# 3 4.000e+01 1.600e+4+00 4.000e401 1.600e+00 6.272e+403
14 |# 4 8.000e+01 3.200e+00 4.000e+01 1.600e+00 6.272e+403
15 |# 5 1.200e+02 4.800e+00 4.000e+01 1.600e+00 6.272e+403
16 |# 6 1.600e+02 6.400e+00 4.000e+01 1.600e4+00 6.272e403
17 | # 7 2.000e+402 8.000e+00 4.000e+01 1.600e4+00 6.272e403
18 |# 8 2.400e402 9.600e+00 4.000e+01 1.600e+00 6.272e+403
19 |# 9 2.800e+02 1.120e+01 4.000e+01 1.600e4+00 6.272e403
20 |# 10 3.200e+402 1.280e+01 4.000e+01 1.600e+00 6.272e+403
21 |# 11 3.600e+402 1.440e+01 4.000e+01 1.600e4+00 6.272e403
22 |# 12 4.000e+02 1.600e+01 4.000e+01 1.600e+00 6.272e+03
23 |# 13 4.400e+02 1.760e+01 4.000e+01 1.600e+00 6.272e+403
24 |# 14 4.800e+02 1.920e+4+01 4.000e+01 1.600e+00 6.272e+403
25 |# 15 5.200e+02 2.080e+01 4.000e+01 1.600e4+00 6.272e403
26 |# 5.600e+02 2.240e+01

27 |#

28 |# Accumulated power/flux : 3.513e+406
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Listing 13: OO0 0OO0O0O0O0O0O0OO0OOODOOO0OCOOO0DOO0

=

int prt_nuc=2;
2 string prt_nuc_nam[]={"Gd155” ,”Gd157” };
3 bn.ShowNumberDensityHistory ( prt_-nuc , prt_nuc_nam , bu , "nd_per_vol” );

Listing 14: 0D 0OO0O00DO0OO0OO0OOOOOOOOOOOOD

1 int prt_nuc=2;
2 string prt_nuc_nam[]={"Gd155” ,”Gd157” };
3 bn.ShowNumberDensityHistory ( prt_-nuc , prt_nuc_nam , bu , ”"nd_per_vol” , false , ”file” , 5 );
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Listing 15: OO D0OO00O0O0O0OO0OOOOODOOO0OODO0ODOO

1 bn.ShowNumberDensityHistory( bu , "nd_per_vol” , false , ”"file” , 5 );
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Listing 16: OO 0OO0O0O0O0ODOO0OO0OODOODOOOOODOOO

[

int output_digit = 5;
2 bn. WriteFileFuelFlux( ”./” , ”"fuel_flux” , output_digit );




