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S3-Exercise

Nuclear emergency exercise simulation software
for laptop computers

S3-Exercise simulates space and time-dependent field measurements
following a release of radioactivity to the environment using GPS

technology.

Introduction

One of the greatest challenges associated with nuclear emergency exercises has to do with
creating scenarios and generating radiological data that reflect realistic accident conditions. S3-
Exercise allows emergency response survey personnel to obtain instrument readings during an
exercise as they would during a real event.

What is S3-Exercise?

S3-Exercise is a Windows program that was developed to automate the generation of radiological
data from exercise scenarios. The program simulates gamma dose rate survey instruments,
electronic personal dosimeters, and air sample filter measurements in a flexible manner. The
program can generate printed data, can be run in real-time during table-top exercises or can be
deployed in survey vehicles equipped with a GPS receiver.

The scenario data includes the source term magnitude as a function of time and variable
meteorological wind data. The software comes bundled with pre-defined exercise scenarios for
the main reactor types, however the user has the option of changing them, or creating entirely
new exercise scenarios.
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How does S3-Exercise work?

S3-Exercise can generate radiological data in four different modes of operation: real-time with
GPS, real-time at pre-defined locations, real-time with a mouse on a map and static (hardcopy).
The GPS mode requires a GPS unit that can communicate with a computer through an NMEA
connector. The real-time at pre-defined locations mode simulates a detector array around a
nuclear site. The mouse mode converts the movement of the cursor on a map into simulated
movement in the field and generates real-time instrument readings. The static mode data is
stored in an Excel spreadsheet that can be printed for inclusion in an exercise manual.

Real-Time Scenario Generation with GPS

This mode allows the user to generate data automatically, and present it the way it would appear
in a real accident situation. Simulated readings are displayed on an instrument panel and change
as a function of time and location. A GPS unit is used to continuously track the user’s position.

Real-Time Scenario at Pre-Defined Locations

This mode allows the user to specify the location of a fixed detector and simulate the ambient
gamma dose rate at those locations.

Real-Time Scenario Generation with a Mouse

This mode allows the user to obtain data at different locations by running the mouse cursor over a
map. Simulated readings are displayed on an instrument panel and change as a function of time
and location.

An example of a map and instrument panel are shown below. During an exercise, the plume
would be hidden.
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Paper Copy Scenario Generation

The paper copy scenario generation produces an Excel file located in the S3-Exercise program
directory. The generated worksheets give Ambient Gamma Dose Rate, Air Sampling lodine and
Air sampling aerosol results.

An example of a map displaying data points is shown below.
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An example of the Excel worksheet displaying ambient gamma dose rates is shown below.
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S3-Exercise Features
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Accepts up to 5 wind phases and 5 release phases

Can customize the nuclide release by isotope

The instrument panel mimics the appearance of an actual meter

Digital maps of the area are provided (near and far fields)

Alarms for turn-back levels can be set therefore allowing a controller to see if the team
respects the turn-back limits

With a GPS connected to the laptop it tracks the actual position of the vehicle in real-time
Accumulates total dose for field teams, depending on where they travel in the plume, which
gives them accurate electronic dosimeter readings

Can simulate a detector array around a nuclear plant

Can be used in simulation mode for table-tops using a mouse/cursor

Readings are given in Sv or rem and CPM or CPS
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