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Uncertainty Assessment 
for Used Nuclear Fuel 
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Convenient user interfaces 
•  Input generation 
•  Model visualization 
•  Nuclear data plotting 
•  Job execution 
•  Results review 
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Design of SCALE Code System 
•  Design focus: 

–  Ease of use by novice and 
occasional users 

–  State-of-the-art computational  
methods 

•  Modular system of well-established 
programs and data  

•  Automated calculational sequences  
handle data processing and 
execution of modules  

•  Engineering input parameters with 
keywords and GUIs 

•  System maintained/enhanced under 
software QA plan 

SCALE Driver 
and TRITON 

 End 

NO 

OPUS 

YES 

All mixtures 
complete? 
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Output edits 
(repeat for all requested 
mixtures)  All time 
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Material	  Processing	  &	  Fuel	  Fabrica+on	  
Commercial	  and	  Research	  

Reactors	  

Storage	  

Transporta+on	  

Applica+ons	  of	  SCALE:	  
The	  Nuclear	  Fuel	  Cycle	  

Recycling	  

Disposal	  
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Established for Nuclear 
Regulatory Commission 
Provides an independent 
rigorous nuclear safety 
analysis capability for out-
of-reactor license reviews 
Key Capabilities 
Criticality safety 
Radiation source term 
characterization 
Radiation shielding 
Heat transfer 
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  2004 – 2011 

Expanded Capabilities to 
Address a Broader Class 
of Problems & Sponsors 
Reactor physics 
Shielding analysis with 
automated variance 
reduction  
Sensitivity and uncertainty 
analysis 
High-fidelity criticality safety 
in continuous energy 
Graphical user interfaces 
and visualization tools 
Expanding Use 
Used in 51 nations by 
regulators, industry, utilities, 
and researchers 
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  2012 –  
Increased Fidelity, 
Infrastructure 
Modernization, 
Parallelization 
Solutions for extremely 
complex systems 
High-fidelity shielding, 
depletion and sensitivity 
analysis in continuous 
energy 
Scalable from laptops to 
massively parallel machines 
Integration with other 
projects:  
Consortium for the 
Advanced Simulation of 
LWRs (CASL) 
UNF‑ST&DARDS 
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Growth of SCALE 
Expanded capabilities, expanded user base 
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Regulators	  
Industry	  
U&li&es	  

Research	  Laboratories	  
Government	  Agencies	  

Universi&es	  
Distributed	  by	  RSICC	  (USA),	  NEA	  Data	  Bank	  (France)	  and	  RIST	  (Japan)	  

5600+	  Users	  
In	  51	  Na&ons	  
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•  Supports	  licensing	  and	  regulatory	  research	  
• Original	  sponsors	  of	  SCALE	  –	  since	  1976	  

• Reactor	  physics	  and	  source	  terms	  	  	  
• Cri+cality	  safety	  and	  shielding	  	  	  

• Cross	  sec+on	  data	  libraries	  

• Con+nuous-‐energy,	  high-‐fidelity	  reference	  	  
solu+ons	  for	  reactor	  physics	  

• Cross-‐sec+on	  data	  libraries	  
• Reactor	  fuel	  deple+on	  	  
• Uncertainty	  quan+fica+on	  

•  5600	  users	  in	  51	  na+ons	  
• Regulators	  
•  Industry	  
• Research	  and	  Development	  

• Cri+cality	  safety	  assessments	  
•  Sensi+vity	  and	  uncertainty	  analysis	  
• Advanced	  valida+on	  methods	  
•  Experiment	  design	  
• Cri+cality	  accident	  alarm	  system	  analysis	  and	  design	  

• Radia+on	  shielding	  
• Nuclear	  fuel	  deple+on	  
• Used	  fuel	  source	  terms	  
• Cri+cality	  safety	  analysis	  
• Uncertainty	  quan+fica+on	  

• Used	  fuel	  and	  radionuclide	  source	  terms	  
• Reactor	  deple+on	  analysis	  
• Radia+on	  transport	  	  
• Nuclear	  forensics	  
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SCALE 6.2 Team 
SCALE	  Leadership	  Team	   Development	  Team	   Applica&on	  Tes&ng/QA	  Reviewers	  

Brad	  Rearden	  
Manager,	  SCALE	  Code	  System	  

Steve	  Bowman	  	  
Group	  Leader,	  Reactor	  Physics	  
Mike	  Dunn	  	  
Group	  Leader,	  Nuclear	  Data	  and	  Cri?cality	  Safety	  	  
Bob	  Grove	  	  
Group	  Leader,	  Radia?on	  Transport	  
Mark	  Williams	  	  
Dis?nguished	  R&D	  Staff	  
Ma`	  Jessee	  
Senior	  R&D	  Staff	  
Douglas	  Peplow	  
Senior	  R&D	  Staff	  

Goran	  Arbanas	  
Kursat	  Bekar	  
Keith	  Bledsoe	  
Cihangir	  Celik	  
Kevin	  Clarno	  
Greg	  Davidson	  
Tom	  Evans	  
Ian	  Gauld	  
Shane	  Hart	  
Ahmad	  Ibrahim	  
Ma;	  Jessee	  
Seth	  Johnson	  
Kang-‐Seog	  Kim	  

Jordan	  Lefebvre	  
Rob	  Lefebvre	  
Ugur	  Mertyurek	  
Tara	  Pandya	  
Douglas	  Peplow	  
Chris	  Perfea	  
Lester	  Petrie	  
Marco	  Pigni	  
Adam	  Thompson	  
Doro	  Wiarda	  
Will	  Wieselquist	  
Mark	  Williams	  
	  
	  

Brian	  Ade	  
Mark	  Baird	  
Kaushik	  Banerjee	  
Doug	  Bowen	  
Jus+n	  Clarity	  
Charles	  Daily	  
Ron	  Ellis	  
Ma;hew	  Francis	  
Andrew	  Godfrey	  
Jianwei	  Hu	  
Dan	  Ilas	  
Germina	  Ilas	  
B.J.	  Marshall	  

Don	  Mueller	  
Thomas	  Miller	  
Bruce	  Pa;on	  
Josh	  Peterson	  
Jeff	  Powers	  
Georgeta	  Radulescu	  
Joel	  Risner	  
John	  Scaglione	  
Eva	  Sunny	  
Dean	  Wang	  
Andy	  Worrall	  

Infrastructure	  /
Documenta&on	  

Paul	  Miller	  
Sandra	  Poarch	  
Hannah	  Turpin	  
Sheila	  Walker	  
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More Information 
•  Training courses 

–  ~10 weeks/year 
•  Workshops 

–  Presented free of charge at conferences 
•  SCALE Website (scale.ornl.gov) 

–  Publications/Training 
–  Validation and benchmark reports  
–  Downloads 

•  SCALE Newsletter 
•  SCALE Users Group forum 
•  On-demand assistance 

–  scalehelp@ornl.gov 
•  Facebook page 

–  facebook.com/scale.codes 

SCALE Newsletter (Summer 2011) 1 
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Scale 6.1 Released! 
 
The Scale code system, developed at Oak Ridge National Laboratory (ORNL), provides a 
comprehensive, user-friendly tool set for criticality safety, reactor physics, spent fuel 
characterization, radiation shielding, and sensitivity and uncertainty analysis. Since its first release 
in 1980, regulators, licensees, and researchers around the world have used Scale for safety 
analysis and design. Scale 6.1 provides several new capabilities such as improved flexibility in 
shielding calculations with automated variance reduction, flexibility in the definition of group 
structures for depletion calculations, and generalized perturbation theory for reactor physics 
calculations. The Scale 6.1 development team has focused on improved robustness via substantial 
additional regression testing and verification for new and existing features, providing improved 
performance relative to Scale 6.0, especially in reactor physics calculations and in the nuclear data 
used for source term characterization and shielding calculations.  
 
This newsletter presents an overview of the features of Scale 6.1 and emphasizes important 
enhancements over the previous release. The Scale user manual, located in scale6.1/scaleman 
after installation, contains comprehensive documentation of all computational capabilities, nuclear 
data, input requirements, and output edits. Additional resources are available in the Scale 
primers, which provide step-by-step instructions for running Scale using the graphical user 
interfaces. The primers are located in the scale6.1/primers directory after installation and also 
are available on the Scale website, http://scale.ornl.gov. Numerous additional resources are 
available on the Scale website or by e-mailing scalehelp@ornl.gov. 
 
Scale 6.1 is available from the Radiation Safety Information Computational Center (RSICC) with 
source code and as an executable-only edition, package CCC-785, http://rsicc.ornl.gov. Scale will 
also be available from the OECD NEA Data Bank, http://www.oecd-nea.org/dbprog/. 
 
Scale 6 Nuclear Technology Special Edition 
  
Scale was featured in a special edition of Nuclear Technology in May 2011. The following articles 
contained therein comprehensively review Scale features as of the Scale 6.0 release. 
 
Foreword: Special Issue on the Scale Nuclear Analysis Code System 
John C. Wagner 
Scale 6: Comprehensive Nuclear Safety Analysis Code System 
Stephen. M. Bowman 
Resonance Self-Shielding Methodologies in Scale 6 
Mark L. Williams 
Isotopic Depletion and Decay Methods and Analysis Capabilities in Scale 
Ian C. Gauld, Georgeta Radulescu, Germina Ilas, Brian D. Murphy, Mark L. Williams, Dorothea Wiarda 
Reactor Physics Methods and Analysis Capabilities in Scale 
Mark D. DeHart, Stephen M. Bowman 
Monte Carlo Criticality Methods and Analysis Capabilities in Scale 
Sedat Goluoglu, Lester M. Petrie, Jr., Michael E. Dunn, Daniel F. Hollenbach, Bradley T. Rearden 
Sensitivity and Uncertainty Analysis Capabilities and Data in Scale 
Bradley T. Rearden, Mark. L. Williams, Matthew A. Jessee, Donald. E. Mueller, Dorothea A. Wiarda 
Monte Carlo Shielding Analysis Capabilities with MAVRIC 
Douglas E. Peplow 
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Questions? 

Brad Rearden 
Manager, SCALE Code System 

reardenb@ornl.gov 


