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EMDAP WORKFLOWS
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THE DATA WAREHOUSING PROBLEM

1. Legacy experimental comes often in variety 
of format and media (disparate data sources).

3. Once data is gathered from original sources a significant effort is 
devoted in qualifying the data, organizing the data for the specific 

application/project.

2. More important, the same effort is repeated
 over and over by the different institutions.

4. Most of current database are not 
easily searchable/scrutable.

5. EMDAP and in general licensing applications is all about QA: traceability and transparency. 
Ease of use: Desire to have a more direct link from data to modeling and simulation.



• This software suite consists of four modules. The first, OGMA-Docs, is a lightweight, and 
highly-scalable document management solution with stringent quality control attributes 
based on NQA-1. Other FPoliAAP applications share a database with this module, allowing 
for documents to be relationally linked with simulations and test data. 

• The second module, OGMA-Tests, helps to access to accurate and reliable test data is 
essential for engineering organizations, utilities, universities, and government agencies. It 
serves as a centralized and secure single source of truth in which test records can be stored, 
maintained, qualified, viewed and accessed. This module unifies disparate data sources 
including numerical data files, reports, and drawings. 

• The third module, OGMA-Sims, provides a browser-based web UI to manage simulations 
frameworks, with generic compatibility and support for nuclear engineering tools. A high 
degree of automation and organizational collaboration, allowing users to submit simulations 
from a laptop, tablet, or mobile device, receive notifications when complete, and share 
results, plots, and other visualizations with collaborators.

A Modern Infrastructure for Nuclear Analysis

OGMA is a collaborative digital 
platform that links engineering 
simulations, test data collection 
from disparate sources, data 
analytics, and documentation 
artifacts at enterprise scale. The 
suite enables organizations to 
maximize the value of their 
technical data while promoting 
engineering process efficiency 
and ensuring data traceability 
and integrity.

OGMA

• The fourth module, OGMA-Calcs, is a powerful analysis and notebook management system 
that bridges experimental data and simulation results. It enables users to create, organize, 
and execute custom Jupyter-style notebooks directly linked to test cases and simulations. 
OGMA-Calcs supports a full range of pre-processing (e.g., boundary condition definition, 
geometry validation, data transformation) and post-processing (e.g., data qualification, 
plotting, residual analysis) tasks. All calculations are fully traceable and reproducible, 
making this module essential for generating regulatory-quality outputs, model 
documentation, and data analysis reports.



OGMA-Docs GOALS

1. Establish document types (reports, drawings, 
references) and their project roles

2. Tag documents with metadata to support 
traceability (e.g., test facility, simulation, system 

region)

3. Link documentation to test programs, 
components, and simulation inputs

4. Manage version control, approvals, and archival.

5. Enable search, discovery, and full audit trail of 
technical decisions



OGMA-Test : Creation of Reference Data Set (RDS)
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OGMA-Tests GOALS

1. For each test define relationship to 
Figures of Merit (FOMs)

2. For each FOM define the 
metrics for the assessment

3. Visualize/browse test data for trends

4. Synthesis of results
. Visualize results in transformed coordinates
. Applied math to establish a distance metric

5. Scaling analysis procedures

Element 1
Establish requirements for evaluation model 

capability.

1. Specify analysis purpose, transient class 
and power plant class.

2. Specify figures of merit.
3. Identify systems, components, phases, 

geometries, fields and processes that 
should be modeled.

4. Identify and rank phenomena and 
processes.

Element 2
Develop assessment base

5. Specify objectives for assessment base.
6. Perform scaling analysis and identify 

similarity criteria.
7. Identify existing data and/or perform 

IETs and SETs to complete database.
8. Evaluate effects of IET distortions and 

SET scale up capability.
9. Determine experimental uncertainties.

Element 3
Develop evaluation model

10. Establish EM developmental plan.
11. Establish EM structure.
12. Develop or incorporate closure models.

Element 4
Asses evaluation model adequacy

Closure relations (Bottom-up)

13. Determine model pedigree and 
applicability to simulate physical 
processes.

14. Prepare input and perform 
calculations to assess model 
fidelity and/or accuracy.

15. Assess scalability of models.

Integrated EM (Top-down)

16. Determine capability of field 
equations and numeric solutions 
to represent processes and 
phenomena. 

17. Determine applicability of EM to 
simulate system components. 

18. Prepare input and preform 
calculations to assess system 
interactions and global capability. 

19. Assess scalability of integrated 
calculations and data for 
distortions.

EM Resolution

20. Determine EM bases and 
uncertainties.

Has adequacy 
standard been 

met?
NO YES

Return to appropriate 
Elements, make and 
assess corrections.

Perform plant 
event analysis.

EMDAP



OGMA-Tests Facility Overview
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OGMA-Tests Programs Overview
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OGMA-Tests Test Case Overview



OGMA-Tests Test Case Overview



OGMA-Tests Test Case Overview



OGMA-Sims GOALS Element 1
Establish requirements for evaluation model 

capability.

1. Specify analysis purpose, transient class 
and power plant class.

2. Specify figures of merit.
3. Identify systems, components, phases, 

geometries, fields and processes that 
should be modeled.

4. Identify and rank phenomena and 
processes.

Element 2
Develop assessment base

5. Specify objectives for assessment base.
6. Perform scaling analysis and identify 

similarity criteria.
7. Identify existing data and/or perform 

IETs and SETs to complete database.
8. Evaluate effects of IET distortions and 

SET scale up capability.
9. Determine experimental uncertainties.

Element 3
Develop evaluation model

10. Establish EM developmental plan.
11. Establish EM structure.
12. Develop or incorporate closure models.

Element 4
Assess evaluation model adequacy

Closure relations (Bottom-up)

13. Determine model pedigree and 
applicability to simulate physical 
processes.

14. Prepare input and perform 
calculations to assess model 
fidelity and/or accuracy.

15. Assess scalability of models.

Integrated EM (Top-down)

16. Determine capability of field 
equations and numeric solutions 
to represent processes and 
phenomena. 

17. Determine applicability of EM to 
simulate system components. 

18. Prepare input and preform 
calculations to assess system 
interactions and global capability. 

19. Assess scalability of integrated 
calculations and data for 
distortions.

EM Resolution

20. Determine EM bases and 
uncertainties.

Has adequacy 
standard been 

met?
NO YES

Return to appropriate 
Elements, make and 
assess corrections.

Perform plant 
event analysis.

EMDAP

6. UQ and EM Models Calibration

1. Manage simulations workflows

2. Collect and organize simulation
data (results)

3. Perform post-processing of simulation results 
including custom analytics

5. Synthesis of results
.Visualize results in transformed coordinates
.Applied math to establish a distance metric 

between

7. Automated reporting

4. Compare predictions to experimental data 
(OGMA-Tests)



OGMA-Sims Overview



OGMA-Sims Inputs
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OGMA-Sims Inputs



OGMA-Sims Simulations
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OGMA-Sims Simulations



OGMA-Calcs GOALS Element 1
Establish requirements for evaluation model 

capability.

1. Specify analysis purpose, transient class 
and power plant class.

2. Specify figures of merit.
3. Identify systems, components, phases, 

geometries, fields and processes that 
should be modeled.

4. Identify and rank phenomena and 
processes.

Element 2
Develop assessment base

5. Specify objectives for assessment base.
6. Perform scaling analysis and identify 

similarity criteria.
7. Identify existing data and/or perform 

IETs and SETs to complete database.
8. Evaluate effects of IET distortions and 

SET scale up capability.
9. Determine experimental uncertainties.

Element 3
Develop evaluation model

10. Establish EM developmental plan.
11. Establish EM structure.
12. Develop or incorporate closure models.

Element 4
Assess evaluation model adequacy

Closure relations (Bottom-up)

13. Determine model pedigree and 
applicability to simulate physical 
processes.

14. Prepare input and perform 
calculations to assess model 
fidelity and/or accuracy.

15. Assess scalability of models.

Integrated EM (Top-down)

16. Determine capability of field 
equations and numeric solutions 
to represent processes and 
phenomena. 

17. Determine applicability of EM to 
simulate system components. 

18. Prepare input and preform 
calculations to assess system 
interactions and global capability. 

19. Assess scalability of integrated 
calculations and data for 
distortions.

EM Resolution

20. Determine EM bases and 
uncertainties.

Has adequacy 
standard been 

met?
NO YES

Return to appropriate 
Elements, make and 
assess corrections.

Perform plant 
event analysis.

EMDAP

6. Create autoregression notebooks with metric 
tracking 

1. Perform data qualification and test result review 
(e.g., energy/mass balances)

2. Generate boundary/initial conditions from 
processed test data

3. Compute geometry-derived values (volume, 
area, hydraulic resistance)

5. Build and publish calculation notebooks 
supporting RDS, EM validation, and reports

4. Compare simulation output vs. test data using 
traceable plots and error metrics

         



OGMA-Calcs Overview



OGMA-Calcs Overview

Importing simulation cases (RELAP, TU, COBRA)

Importing OGMA-Test data

Database Entries

Python Modules

Images for report

Jupyter Cells (markdown or python)

Output variables 

Metrics



OGMA-Calcs Overview



OGMA-Calcs Overview
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