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Radiochemical Assay Data for Use in Burnup Credit Analysis

Background

• ORIGEN-ARP developed to address limitations in the
ORIGEN2 Characteristics Data Base (CDB)

• Uses the SCALE depletion/decay module ORIGEN-S
–Nuclide inventories
–Neutron and gamma source terms and energy spectra
–Decay heat

• Extremely fast method for calculation of spent fuel
isotopics.

• Used in STARBUCS and REBUCS to perform
automated, start-to-finish BUC calculations
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Radiochemical Assay Data for Use in Burnup Credit Analysis

Background

• Generates problem-dependent cross sections for the
burnup analysis using SCALE Automated Rapid
Processing module (ARP)

• ARP generates problem-specific cross-sections by
interpolating on database pre-generated for reactors of
interest
–different fuel designs, fuel materials
–reactor configurations, operating conditions
–burnable poison effects, control rods,  etc.
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240Pu Absorption Cross Section vs Burnup
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Radiochemical Assay Data for Use in Burnup Credit Analysis

Variation of capture cross section with enrichment
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Radiochemical Assay Data for Use in Burnup Credit Analysis

ORIGEN-ARP

• SCALE sequence
• ORIGEN-ARP integrated with post-processor

(OPUS) and plotting utility PlotOPUS.
• Multiple assembly cores require execution for each

assembly:
– Cross sections for each assembly type
– Power level in assembly

• Work proceeding to expand available pre-generated
repository of data – MOX, research reactors, etc.
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ORIGEN-ARP Features

• ARP interpolates cross sections as a function of fuel
enrichment, burnup, and moderator density (optional)

• Allows source term generation in 1 to 2% of the
computing time using the SAS2H sequence

• Full accuracy maintained (validated using LWR spent
fuel isotopic assays)

• Requires a set of pre-generated SAS2H/SAS2D
libraries
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The OrigenArp GUI

• Provides an easy-to-use Windows graphical interface
to the ORIGEN-ARP sequence

• Also provides easy access to post-processing and data
plotting utilities
–OPUS (ORIGEN-S Post-processor Utility of SCALE)
automatically extracts and ranks top nuclide data by
importance

–PlotOPUS Windows plotting program

• Note subtle and confusing name
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OrigenArp GUI Features

•                  ORIGEN Express input feature allows
source term calculations with only 5 input parameters:
fuel type, enrichment, burnup, specific power, and
downtime

• Detailed input option allows any irradiation history to be
accurately modeled
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How to Get ORIGEN-ARP

• SCALE users
–Download OrigenArp GUI, OPUS, and PlotOPUS from
SCALE website

http://www.ornl.gov/scale

• ORIGEN users
–Stand-alone ORIGEN-ARP package CCC-702 available
from RSICC



OrigenArp Express Form



OrigenArp Detail Input: Compositions



OrigenArp Detail Input: Neutron Groups



OrigenArp Detail Input: Irradiation Case Data



OrigenArp Detail Input: Decay Case Data



OrigenArp Plot Setup



OPUS Capabilities

• Automatically extracts and ranks dominant nuclides or
elements by importance, and/or user-selected
nuclides

• Actinides, fission products, activation products, or
combination of all nuclides

• Prints totals for all nuclides in group, and a subtotal
for all nuclides selected

• 16 different units available, any time period of interest,
power or decay times - extends capabilities of
ORIGEN-S



PlotOPUS Decay Heat Plot



PlotOPUS Gamma Spectrum Plot



Th-th-th-that’s all, folks


