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INTRODUCTION 

 

Training in and around nuclear facilities is often a 

challenging task.  Factors such as radiation levels as well 

as likelihood of hindering ongoing operations make it 

difficult to carry out training at actual sites. Traditional 

methods of repeating a task over and over again also 

cannot be realistically employed in many operating 

facilities. However, a good 3D view of, and some form of 

interactivity with, the actual system are often necessary 

for effective and efficient training. 

More recently, new tools for training are becoming 

available that may allow effective training without being 

physically present in the facility. For example, game 

engines can be used to develop 3-D, virtual, interactive 

environments that can be embedded with features suitable 

for training and education.   

One such platform for the development and execution 

of training scenarios is the Unreal Engine. Efforts are 

underway at the University of Illinois, and at other 

institutions, to effectively utilize these tools for training 

and education [1-9]. For example, a 3D, interactive model 

of the University of Illinois TRIGA facility has been 

created, and is being used for different purposes. The 

model is a fairly realistic representation of the TRIGA 

facility developed using Unreal Engine III [10]. Unreal 

Engine III is part of a commercial PC game, Unreal 

Tournament III, which was released in 2007 by Epic 

Games [10].  

While it may be intuitively obvious, increased 

effectiveness of training with 3D interactive models, 

when it compliments more traditional means, needs to be 

quantified. Earlier, Whisker has reported one evaluation 

of such models [3]. Here we report the results of an 

unscientific study carried out to test the effectiveness of 

familiarizing “workers” to a new facility using the 3D 

interactive model compared to more traditional methods.   

  

 

 

 

DESCRIPTION OF THE ACTUAL WORK 

 

UIUC TRIGA facility is a reasonably complex 

building with several levels, stairs, rooms, and back 

rooms. The goal of the study was to quantify the 

improvement provided by the 3D interactive model in 

familiarizing new “workers” with the layout of the facility 

when compared to more traditional means of imparting 

that information.    

Students registered in NPRE-100 class (Orientation 

to Nuclear, Plasma, and Radiologic Engineering) during 

fall of 2009 served as “new workers.” Target group of 76 

trainees was in the 18-20 year-old range. These students 

had never been in the facility prior to this study.   

Boxes with candies were placed in six locations 

inside the facility. These locations were marked on a 

paper-based floor plan of the facility as well as indicated 

in the 3D interactive model. Students were divided into 

two groups.  Students in group number 1 had the 

advantage of familiarizing themselves with the reactor 

facility using the 3D interactive model on an ordinary 

desktop for about ten minutes before they were led to the 

reactor building. Students in the second group were taken 

to the reactor building directly. 

Each group was divided again into sub-groups of 2-4 

people at the entrance of the TRIGA reactor. Each sub-

group was given a paper-based floor plan. The goal for 

each sub-group was to pick one candy from each of the 

six boxes (in any order) and return to the entrance. Only 

one sub-group was in the reactor at a given time. Each 

sub-group was timed. The test took place for three days, 

and nearly 1/3
rd

 students participated in the experiment on 

each of the three days. Figure 1 shows a student walking 

around the virtual model of the TRIGA reactor on a PC.  

A staff person (a TA) accompanied each sub-group for 

safety reasons.   

      

RESULTS 

 

The experiment showed a very clear qualitative 

advantage in favor of the students who had the 



complimentary training using the 3D interactive model. In 

general, may be not surprisingly, the PC-trained students 

appeared to be very familiar with the facility as they 

walked in for the first time, and quickly went toward the 

locations where the candy boxes were placed. On the 

other hand, students who did not play the computer game 

of the facility took longer to start and went about 

somewhat slowly with the task of candy picking.  

There were several errors in this unscientific 

experiment.  For example, due to unclear instructions, 

some of the early groups did not realize that the test was 

being timed, and they took their time to look around the 

facility (and in some cases even asked questions about 

different parts of the facility).  

The raw data showed that the students in group 2 

took on average 342.1±78.2 seconds to complete the task, 

while PC-trained students took on average 291.2±136.5 

seconds. The raw data shows an improvement of nearly 

16%. However, when the error-prone data points are 

removed from the averaging process (they all belonged to 

the PC-trained workers), the average time for the PC-

trained group dropped to about 230.0±79.9 seconds 

corresponding to an improvement of nearly 30%.  

Though not carried out very scientifically, the results 

of this exercise do show that 3D interactive environments 

have the potential to be a part of the suit of training tools 

at NPPs.    

 

 
 

Fig 1. A student familiarizing himself with the layout of 

the UIUC TRIGA facility using the 3D interactive game-

like model developed using Unreal Engine III.  
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