Nuclear Services/Engineering Services

Modular Accident Response System
Background
The Modular Accident Response System (MARS) is a
software suite that monitors and predicts potential future
states of a nuclear power plant under abnormal and
accident conditions. MARS is used:
• To demonstrate the effectiveness of procedures
• To support accident management
• To train on reactor response to accident conditions
• To generate emergency planning scenarios
• To predict the potential time of core damage during
an accident
MARS software was created by Fauske & Associates,
LLC, an affiliate of Westinghouse Electric Company LLC,
under the Westinghouse/Fauske & Associates Quality
Assurance (QA) program, and has been in use by
customers for nearly 20 years.

Description
The MARS software suite uses engineering software
to predict future plant conditions much faster than
in real time, predicting many hours ahead in just
a few minutes. MARS can operate either online or
offline. In the online mode of operation, the system
gathers information from the plant process computer
(or related system) to obtain a snapshot of the plant
conditions. This snapshot includes information such as
temperatures, pressures and water levels throughout the
primary, secondary (for pressurized water reactors) and
containment systems.

The MARS suite includes:
• A solid engineering simulation of the nuclear
power plant
• The ability to use “live” online plant data for
engineering simulations and/or offline data
• Software simulation models to represent operator
actions following their procedures
• A user-friendly graphical user interface
representing the nuclear power plant
• Engineering models for emergency response
activities (for example, off-site radiation dose
assessment)
The MARS software suite uses the Modular Accident
Analysis Program (MAAP) along with customized
and industry-standard software to support the MARS
applications. MAAP is a product of the Electric Power
Research Institute developed by Fauske & Associates
under the Westinghouse/Fauske & Associates QA
program. MAAP performs detailed simulation of plant
conditions, including severe reactor accident behavior,
core melt, and fission product release and transport.
The MAAP code has been used extensively throughout
the world to perform Level 2 probabilistic risk
assessments as well as support plant activities, and it is
regularly used to address emergent issues. The MAAP
models are specifically tuned to represent nuclear power
plant configuration and emergency systems. MAAP QA
includes peer review and validation against experiments
and plant transients.

August 2011

NS-ES-0218

©2014 Westinghouse Electric Company LLC. All Rights Reserved

Benefits
The MARS software suite provides the user with an
engineering tool to evaluate the current and potential
future plant states. The MARS predictors can, for
example, model the loss of a given safety system to
determine its effect on overall accident progression.
The predictors act as an educated “crystal ball” to look
into the future of the plant state, including the ability to
model operator actions per plant procedures.
The ability to use online or offline plant data provides
a robust tool to properly assess control and mitigation
of upset conditions along with the ability to forecast
potential radiological consequences. MARS provides an
educated evaluation as to whether it is better to shelter
or evacuate during a potential radiological consequence.

MARS applications

Experience
The first MARS suite was developed in 1987 in the
United States. Subsequent to the initial development,
MARS projects have been developed for the Far East
and Europe. The most active (and still current) MARS
installation started in 1992 with Consejo de Seguridad
Nuclear (CSN), the Spanish nuclear regulatory agency,
based in Madrid, Spain. CSN now has active online
MARS models installed for all operating Spanish
nuclear power plants.
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