
GSE, a global leader in simulator technology and real-
time engineering, is expanding on their 20+ years of 
experience integrating various versions of the Electric 
Power Research Institute’s (EPRI) MAAP code into full-
scope simulators. In conjunction with EPRI and ERIN 
Engineering and Research, Inc., GSE has developed 
DesignEP, a powerful new advanced simulation-based 
modeling and analytical tool to increase safety and 
incorporate lessons learned from Fukushima. 

DesignEP is fully integrated with EPRI’s Modular Accident 
Analysis Program (MAAP) code* to run simulations 
related to SAMG and FLEX.  This tool will allow the user 
to exercise and verify scenarios, develop procedures and 
processes, and provide training related to various post-
Fukushima requirements.

Functionality

DesignEP used EPRI’s MAAP code to analyze the severe 
accidents that occurred at Fukushima demonstrating the 
progression of the severe accident. Additionally, DesignEP 
is able to analyze PWR and BWR severe accidents with 
SAMG and FLEX equipment installations.

Using graphical simulation of multi-unit events, DesignEP 
can represent the progression of core damage and 
containment failure as well as the release of fission 
products to the environment.  It also has the capability 
to interactively perform what-if analyses of multi-unit 
site events. Simulation of simultaneous multiple unit 
core melt scenarios show the composite effects on the 
progression of offsite dose. 

Users are able to easily interact with simulation models 
through a modern Human-Machine Interface (HMI). 
The interactive HMI dynamically animates phenomena 
through a schematic graphic display to provide users with 
a clearer insight into the accidentprogression and plant 
responses. GSE’s Activ3Di™ interactive 3D visualizations 

can be coupled directly with the simulation models to 
provide photo-realistic animation to inform the user of 
the conditions inside containment and the reactor during 
severe accident scenarios.

The simulation architecture of DesignEP provides the 
capability to host multiple reactor units, thereby reducing 
the cost and improving efficiency of simulation.  DesignEP 
also enables convenient simulation of systems that may 
be shared by multiple reactor units. 

DesignEP also provides the tools needed to make data 
analysis easier, including the ability to:

• Dynamically change, monitor or plot internal
variables, and collect data for further analysis,

• Perform online or offline verification and validation
against reference data, and

• Graphically depict and interact with the event.
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Along the event progression, users visually observe 
the event unfolding in the reactor core, reactor vessel, 
containment, and reactor building. Users also display 
trending dynamics for the scenarios, facilitating more 
in-depth evaluation of the key parameters of interest 
alongside the visualization. The data trending can be 
collected, stored, and later analyzed offline for additional 
insights.  

Summary 
DesignEP utilizes MAAP5 code to:

• Simulate parallel events in multiple units,

• Provide “what-if” analysis of user-interactive actions
and resulting consequences,

• Provide graphical depiction of dynamic phenomena,

• Provide interactive access to all model internal
variables, and

• Assist with verification/validation of results against
plant data.

Benefits

GSE’s DesignEP will lessen the plant burden to meet new 
industry requirements in light of the Fukushima events. 
DesignEP will help reduce the time for analysis of site 
wide plant specific needs, exercises and verification of 
SAMG; and it can also be an excellent standalone training 
tool.

• Backed and supported by reputable engineering/
simulator teams

• Streamline data communications

• Use the most advanced analysis models as daily
training tools

• Enhance frequent and realistic training
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