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SCALE is modular code system used 
for wide variety of applications
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SCALE-6 includes new nuclear 
libraries processed from ENDF/B-VII

• Pointwise libraries for continuous-energy Monte Carlo 
(KENO) and for self-shielding MG data (CENTRM)

• 238 multigroup (MG) library for reactor lattice physics 
transport calculations (NEWT)

• 238 MG data, decay and branching data for isotopic 
depletion calculations (ORIGEN-S)

• 200n/47g MG coupled neutron-gamma library for 
shielding calculations (MAVRIC). 

• Covariance library based on ENDF/B-VII, ENDF/B-VI, 
JENDL, and lo-fi data (TSUNAMI)

AMPX code system was used to process ENDF/B data



Verification/Validation Techniques for 
SCALE Nuclear Data Libraries

• Intercode comparisons
– CE vs MG SCALE results
– SCALE vs other codes

• Validation with critical experiments
• Validation with reactor isotopic measurements
• Validation with shielding experiments
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CE and MG KENO ENDF/B-VII Results 
for LEU Criticals
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TRITON Lattice Physics Sequence
•

 
CENTRM: 1-D continuous energy, deterministic transport

•

 
NEWT: 2-D multigroup, flexible mesh deterministic transport

or  KENO:     3-D multigroup Monte Carlo
•

 
ORIGEN-S: detailed isotopic compositions

NEWT 
2-D General-Geometry 

Deterministic Transport

CENTRM 
1D-Continuous- 

Energy Spectrum

ORIGEN-S          
Isotopic Distribution       

~1600 nuclides

+
Es 1 3 1

Cf 3 1 3 1 1 1 1

Bk 1 1 1 253 254 255

Cm 1 3 3 3 3 3 1 3 1 1 1 252

Am 1 1 3 3 3 1 1 1 248 249 250 251

Pu 1 1 3 2 3 2 3 1 1 1 1 247

Np 1 1 3 3 1 1 1 243 244 245 246

U 1 1 3 2 3 2 3 3 2 1 1 1 242

Pa 3 1 1 1 1 236 237 238 239 240 241

Th 1 3 1 3 1 1 3 1 1 235

Ac 1 1 1 230 231 232 233 234

Ra 1 1 1 1 1 1 229

Fr 1 1 224 225 226 227 228

Rn 1 1 1 1 223

At 1 220 221 222

Po 1 1 1 1 1 1 1 1 219

Bi 1 1 1 1 1 1 1 216 217 218

Pb 1 1 1 1 1 1 1 1 215

Tl 1 1 1 1 210 211 212 213 214

206 207 208 209

Explicit Yields (new)

Explicit Yields (old)
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TRITON Results for PWR Spent 
Fuel Isotopic Experiments
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 L2 46.0 GWd/t
 L1 50.8 GWd/t
 H  70.3 GWd/t
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•

 

Example: PWR Ex-Vessel Thermal (10B) Detector Response

Detector
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Downcomer

Neutron pads
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Concrete shield

Monte Carlo model Deterministic model
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adjoint
5.00E+30
7.46E+29
1.11E+29
1.66E+28
2.48E+27
3.70E+26
5.51E+25
8.23E+24
1.23E+24
1.83E+23
2.73E+22
4.07E+21
6.08E+20
9.07E+19
1.35E+19
2.02E+18
3.01E+17
4.49E+16
6.70E+15
1.00E+15

Adjoint data

Calculate/apply VR Parameters
 

 
CASE 

CPU TIME TO 
ACHIEVE RE=1% 

(h) 

 
SPEEDUP 

No VR 8.86E+4 (10.1 yrs) 1 
Manual VR 13.6 6500∗ 

A3DVR 1.02 87000 
 
                                                 
∗ Required ~3 weeks by an experienced MC practitioner using all 
 applicable  VR capabilities 

Faster Results

MAVRIC/MONACO Shielding Analysis
 with Automated Variance Reduction
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MAVRIC/MONACO Monte Carlo Calculations of 
Coupled Neutron-Photon Shielding Experiments
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SUMMARY
•

 
SCALE-6 has several new ENDF/B-VII data libraries 
processed by AMPX

•

 
Libraries are currently being validated

•

 
Initial results for critical benchmarks, depletion isotopic 
measurements, and shielding experiments look good
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