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1. Introduction 

 
Until now, many simulator trainings have been 

performed to foreign operator candidates in developing 

countries. However, there has been no education for 

Korean high school students who will take the leading 

part in nuclear power industry. Especially in the case of 

Meister high school, students directly enter nuclear 

companies after graduation. In this situation, it is needed 

to show and teach them how a nuclear power plant 

works. In this context, two lectures on nuclear power 

plant simulator and practical training were provided to 

high school students in 2014. 

The education contents were composed of two parts: 

the micro-physics simulator and the macro-physics 

simulator. The micro-physics simulator treats only in-

core phenomena, whereas the macro-physics simulator 

describes whole system of a nuclear power plant but it 

considers a reactor core as a point. The high school 

students showed strong interests caused by the fact that 

they operated the simulation by themselves. This 

abstract reports the training detail and evaluation of the 

effectiveness of the training. 

 

2. Nuclear Power Plant Simulator 

 

2.1 Micro-physics Simulator 

 

The Micro-physics simulator [1] developed at 

Nuclear Engineering Ltd (NEL) in Japan is used for the 

training. Figure 1 shows the micro-physics simulator 

execution screen. There are three modes: transient 

analysis mode, fuel rod performance analysis mode, and 

thermal-hydraulics analysis mode. In the transient 

analysis, the power maneuvering, control rod drop, 

abnormal withdrawal at hot zero power were simulated. 

In the fuel rod performance analysis, the variation so f 

stress-strain, internal pressure, and oxide film thickness 

as a function of time are expressed as trend graphs. In 

the thermal-hydraulics analysis, coolant temperature, 

void fraction, critical heat flux, departure from nucleate 

boiling ratio according to time are expressed as trend 

graphs as well. Before the practical training, the 

students learned about basic concepts in nuclear reactor 

theory. 

 

 
 
Fig. 1. Micro-physics simulator execution screen 

 

2.2 Macro-physics Simulator 

 

MARS-ViSA [2] that had been provided to IAEA 

was used for practical exercise. Figure 2 shows the 

macro-physics simulator execution screen. Five 

operational transient scenarios are used for training: 

reactor power increase/decrease, reactor trip, a single 

reactor coolant pump trip, large break loss of coolant 

accident, and station black-out with D.C. power loss. 

Before the practice of the scenarios, students are taught 

about concepts and brief theories about nuclear power 

plant accidents. 

 

 
 
Fig. 2. Macro-physics simulator execution screen. 

 

3. Education Evaluation 

 

There were two education programs at Ulsan in 2014. 

One is for Ulsan Energy High School students in 

January, and the other is for Ulsan Meister High School 

students in February. Figures 3 and 4 show the 
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classrooms of education at Ulsan Meister High School 

and Ulsan Energy High School, respectively. 

 

 
 

Fig. 3. Classroom at Ulsan Meister High School. 

 

 
 

Fig. 4. Classroom at Ulsan Energy High School. 

 

After education, the students responded to the 

question investigation. Figure 5 shows the survey results 

at Ulsan Meister High School. The students’ evaluation 

of the training course are as follows: ‘Simulation helped 

to understand about nuclear power plants’, ‘It is useful 

to comprehend several emergencies in a nuclear power 

plant’, and ‘By directly seeing phenomena through 

simulation, I was interested in nuclear theory’. The 

survey results show that the education was of help for 

the high school students to get interest in a nuclear 

power plant and made them learn principles on nuclear 

engineering easier through the simulators. This 

education program, a kind of communications with next 

generation, will have a beneficial influence on public 

perception about the nuclear power generation. 

 

 
 

Fig. 5. Survey result at Ulsan Meister High School. 

 

4. Conclusions 

 

Lectures on nuclear power plant simulator and 

practical exercises were performed at Ulsan Energy 

High School and Ulsan Meister High School. Two 

simulators were used: the macro- and micro-physics 

simulator. Using the macro-physics simulator, the 

following five simulations were performed: reactor 

power increase/decrease, reactor trip, single reactor 

coolant pump trip, large break loss of coolant accident, 

and station black-out with D.C. power loss. Using the 

micro-physics simulator, the following three analyses 

were performed: the transient analysis, fuel rod 

performance analysis, and thermal-hydraulics analysis. 

The students at both high schools showed interest and 

strong support for the simulator-based training. After 

the training, the students showed passionate responses 

that the education was of help for them to get interest in 

a nuclear power plant. Through the training, it is 

expected that next generation are more familiar with the 

nuclear power generation and public perception gets 

better. 
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