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Safety Analysis Model Development Level of Effort

Development of qualified RELAP5-3D safety analysis model is a major 
effort.

• Typical effort ranges from 8 to 12 months - 300 to 600 pages of 
calculations for large full-scale plant models

• Review / checking commonly takes 4 to 6 months

• Revisions of the calculation notebook typically takes months of effort

The large level of effort presents significant opportunity to improve the 
process and save time!
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Making Model Development Faster and Better

QuARTIC® arose out of looking at the model development process from 
the perspective of Lean Six Sigma:

How can the model development process be adapted to:

• Increase quality 

• Reduce effort
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Standard Model Development Process

The most common model development process uses the following tools:

• Excel is used to collect reference data and perform calculations.

• Word is used to document calculations.

• SNAP® is used to construct the RELAP5-3D model.
®
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QuARTIC® was designed to increase quality, reduce effort, and simplify the 
model development process by automating important aspects of quality.

QuARTIC® Process

Standard Process QuARTIC® Process

Excel

Word

SNAP®

QuARTIC® SNAP®
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What is QuARTIC®

QuARTIC® is a documentation tool, computer algebra system, and 
automation tool that understands RELAP5-3D models.

• Documents are written in LaTeX format. Processed to generate a PDF 
document.

• QuARTIC® commands (such as calculations) are embedded in a LaTeX 
document to add computer algebra and other automation capability.

• QuARTIC® can read RELAP5-3D input files and verify that document 
calculations match RELAP5-3D inputs. It can also auto-document 
components from the input file. 
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Since QuARTIC® is both a

• Documentation tool
• Computer algebra system
No separation of calculation and 
document tools (as with Word and 
Excel) eliminates significant 
duplicate effort!

Consistency of the calculation and 
document is inherent which aids 
Accuracy.

QuARTIC®



© 2025 8

QuARTIC® uses a parameter database (excel spreadsheet) that contains all input 
parameters used in the calculation document. For readability and traceability each 
parameter has:

• A unique variable name (used in calculations)
• A value with units
• Reference information and description

Parameter Database
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Calculations written symbolically using parameter names - expanded automatically 
with parameter database values - results in excellent readability to help reviewers 
verify accuracy. Variables are unique and
searchable leading to excellent traceability.

Example Input            Example Output

@$$
L_300_c1x2 = (L_IHT_HL_1 + 0.5*L_elbow_IHT_HL)/2
L_300_c3x4 = (L_IHT_HL_2 + L_elbow_IHT_HL)/2
L_300_c5   =  L_IHT_HL_3 + 0.5*L_elbow_IHT_HL
$$@

Symbolic Calculations
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Parameters used are automatically tracked. Reference tables that contain used 
parameters and reference information are autogenerated making traceability 
simple and automatic.

Automatic Reference Tables
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Preferred units can be specified for a document. QuARTIC® converts 
parameters to preferred units. Autogenerated reference tables show original 
units and converted units and specific source location for easy verifiability 
and excellent traceability.

Automatic Unit Conversion
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QuARTIC® can read RELAP5-3D input files and autogenerate 
documentation of components.

Autogenerated Component Doc
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QuARTIC® automates verification of calculated values against
RELAP5-3D model inputs and reports differences. Thus, checking 
consistency is fast, accurate, and repeatable (reducing effort from days to 
seconds).

Calculated Value vs Model Input Verification

Calculation RELAP5-3D Input
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Automation

QuARTIC® is a scripting environment. Documentation tasks that are 
repetitive can be automated.

• Auto-documentation of components is an example of this.

• QuARTIC® has a TRACE module for auto-documenting homologous 
pump curves given pump characteristics (not available for RELAP5-3D at 
present).

• If calculation processes are well defined, documentation tasks can be 
automated for efficiency.
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QuARTIC® Reduces Effort

QuARTIC® was designed to reduce model documentation effort. For example:

• QuARTIC® merges documentation and calculation to eliminate a major 
documentation step.

• QuARTIC® equations are easy to both write and read and make document 
review much faster. Reviewers check for correct methodology rather than 
consistency and accuracy.

• QuARTIC® autogenerates reference tables to simplify traceability.

• Unit conversions are automated to reduce calculation and review effort.

• Comparison of calculation parameters against model inputs is automated.
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QuARTIC® increases Quality

QuARTIC® was designed to increase Document Quality. For example:

• QuARTIC® equations are shown symbolically and numerically for 
readability and verifiability.

• QuARTIC® calculated parameter names are unique and searchable for 
traceability.

• QuARTIC® parameter reference tables are autogenerated for traceability, 
consistency, and completeness.

• QuARTIC® allows automated verification of calculation parameters against 
model inputs for accuracy and consistency.
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Summary

QuARTIC® automates time consuming tasks related to traceability, 
readability, accuracy, consistency, and verifiability to produce high-quality 
model documentation with less effort.

QuARTIC® improves engineering efficiency and provides significant time 
savings; most notably at the end of the project when quality and schedule 
compete.

QuARTIC® frees engineers to do what they do best – ensure engineering 
practices are applied correctly – and lets QuARTIC® handle the tedious 
consistency, bookkeeping, and verification tasks that save time.
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