
First Day at the Czech Technical University (CTU) 
 
We started off the Prague Nuclear Research Reactor Practicum at the Czech Technical 
University Department of Nuclear Sciences and Physical Engineering. After completing 
introductions and administrative tasks, we went in for our first lecture to learn about the science 
behind nuclear reactors. While a lot of the content that was covered in this lecture were familiar 
to most MIIS students who had taken the Science and Technology for NPTS course as well as the 
Nuclear Power and Nonproliferation course, it was helpful to review the basic concepts and 
components that make up a nuclear reactor. Our second lecture on the construction and operation 
of nuclear power plants went into greater detail about the basic economic considerations, design 
principles and safety functions of nuclear power plants. We learned about the different 
generations of nuclear energy and discussed what each generation reactor can and cannot provide 
in terms of sustainability, industrial applications, minimization of nuclear waste and safety.  
 
The most exciting part of the first day was actually seeing the VR-1 research reactor in person. 
Before entering the department, we were given yellow lab coats with dosimeters to measure 
exposure to radiation, and booties to protect against potential contamination. Once we entered 
the department, we stood over the reactor tank as a CTU staff member explained the different 
components of the reactor such as the fuel rods located at the bottom of the tank. We learned that 
the VR-1 is a very low-power research reactor (it generates much less power than a normal hair 
dryer) that requires a neutron source to initiate the fission process. Once we finished the tour of 
the VR-1 research reactor, we each went through a device to ensure that no one was 
contaminated (no one was, by the way), and took off our booties and washed our hands before 
exiting the building.  

  



Day 2 of the Prague Nuclear Research Reactor Practicum: GOLEM fusion reactor 
 
We began the second day of the program with a lecture on the safe and secure operation of 
nuclear reactors. We discussed the 3S Concept for nuclear energy: safety, security and 
safeguards. We also covered the life cycle of a nuclear reactor, which includes the intention to 
build a reactor, site evaluation, design, construction, commissioning, operation, 
decommissioning, and finally, release from control. The key players involved in this process and 
reactor operations include the state, regulatory body and the operating organization, all of which 
play a significant role in ensuring the safety and security of nuclear reactors. When discussing 
the technical and administrative measures for the safe operations of nuclear reactors, the lecturer 
used a Russian matroyshka doll as an example of the layers of protection that must be in place in 
order to prevent the release of fission products into the environment. The innermost doll 
represents the nuclear fuel material that must be protected; the next doll, or the first “barrier”, 
represents nuclear fuel cladding; the second barrier is the primary circuit and the last barrier is 
the containment.   
 
For the second part of the day, we had the opportunity to visit the tokamak GOLEM fusion 
reactor, which uses a powerful magnetic field to confine plasma. The tokamak GOLEM fusion 
reactor that we saw was mainly for educational purposes, and we each had a chance to control 
the GOLEM by entering the parameters online (due to the unique remote control ability of 
GOLEM, anyone from all over the world can handle GOLEM online!) 

  



Temelin Nuclear Power Plant 
 
Today we went to visit the Temelin reactor, located in the mid-southern region of the Czech 
Republic. The Temelin nuclear power plant has two VVER 1000 Type V 320 pressurized water 
reactors. There are two main production 
blocks, and each block is divided into a 
reactor room and a machine room. The 
reactor room comprises of a protective 
envelope (containment) and the 
containment building (the primary circuit 
with the nuclear reactor is inside the 
containment). The machine room contains 
a steam turbine with an electric generator 
and other secondary circuit equipment. 
Each production block has a pair of 
cooling towers (see picture). Touring the 
Temelin Nuclear Power Plant allowed me 
to gain a sense of the massive scale of the 
facility as well as the safety measures needed to protect the facility and equipment.   
 
Following our tour of the Temelin nuclear power plant, we had a discussion about the future role 
of nuclear energy in the Czech Republic. We learned that the future share of nuclear energy in 
the Czech Republic’s electricity production will reach approximately 50%, while a significant 
part of lignite capacity will be decommissioned in the next two decades and a majority of coal 
fired power plants will disappear from the electricity market by 2035. In response to these trends, 
the CEZ Group, which operates the Temlin nuclear power plant, plans to prepare for three new 
nuclear projects.  
 
Before finishing up our day at the Temelin nuclear power plant, we spent time at the control 
room that is used to train new employees and conduct licensing examinations. We took pictures, 
simulated some potential scenarios, and most importantly, some of us got to press (fake) buttons. 

 



National Radiation Protection Institute and Skoda JS  
 
The National Radiation Protection Institute (SURO) supports the field of radiation protection and 
emergency preparedness, in addition to providing research and expertise. When we went to visit 
this institute, we learned about the various components of radiation detection, protection and 
response. We learned, for example, that as part of emergency preparedness, SURO directly 
supports the emergency Response Center by providing methodical support for early warning 
networks. In addition, SURO is also responsible for detecting air contamination and providing 
fallout measurements, in addition to keeping a mobile monitoring group that conducts both 
ground and airborne monitoring using special equipment like drones. The coolest part of this 
experience was visiting the Division of Medical Exposure, which contains the Department of 

radiotherapy and X-ray laboratory. We got to see the 
various equipment used to measure radiation 
exposure, many of which look like they would be 
used in a torture cell. One such equipment was used 
for measurement of transuranium elements in the 
lungs. This is important because inhalation is one of 
the main paths of radionuclide intake into the human 
body during an accident involving release of 
radioactive substances. Measurement of radionuclides 
in lungs is thus essential, particularly at early times 
after inhalation.  

 
In addition to visiting SURO, we also had a chance to tour the facility where Skoda JS (a Czech 
engineering, equipment manufacturing and service company) manufactures spent fuel storage 
casks. In addition to touring the facility, we learned that the transport and storage casks are 
manufactured in a way that guarantees leak tightness of a minimum of 60 years. Seeing the 
actual facility that produces the spent fuel casks allowed me to gain a better understanding of the 
resources and procedures in place to ensure the quality of the products, as well as the degree of 
specialization that is required to produce these casks.   



Back at the Czech Technical University 
 
Our last few days of the program were spent back at the CTU with the VR-1 research reactor. 
We conducted several experiments, one of which involved demonstrating how neutron detectors 
can be used to determine the mass of a uranium sample. We conducted a few readings with 
samples of known uranium masses to create a graph, which we then used to create a line of best 
fit to derive the equation that would help us calculate the mass of an unknown sample.  
 
We also conducted experiments for Neutron Activation Analysis (NAA). NAA is a sensitive and 
non-destructive radioanalytical method used to determine the concentration of elements in an 
object or sample. The general operating procedure for NAA involves sample preparation, 
irradiation of the sample in a nuclear reactor, transport of the sample from the reactor to the 
laboratory, measurement of the activity of sample after various cooling times and finally, data 
processing. During data processing, we were able to obtain the composition of a given sample 
and which isotopes are presented in the sample. Additionally, for a specific isotope, we were also 
able to determine its amount in the sample.  
 
Our last experiment with the VR-1 reactor involved actually operating the reactor from the 
control room. Unlike the control room in the Temelin nuclear power plant, because we would be 
pressing real buttons with real consequences, we had the operator guide us through the process 
and explain what the buttons and the corresponding graphs meant. It was a great opportunity to 
see and experience reactor operation in practice. Sadly, this marked the end of our time with the 
Czech Technical University’s Nuclear Physics Department and the VR-1 reactor. It was an 
amazing experience to learn from lectures and hands-on experiments to get a better sense of the 
technical operation of reactors as well as the technical application of nuclear safety, security and 
safeguards.  
 
Tomorrow we board the train to Vienna for our visit to the International Atomic Energy Agency 
(IAEA)! 
 

  



Visiting the IAEA 
 
Our day at the IAEA was jam-packed with lectures on safeguards, code of conduct on the safety 
of research reactors and nuclear applications of research reactors, among many others. What 
made this visit particularly memorable, however, was getting to visit the Comprehensive Nuclear 
Test-Ban Treaty organization and getting a tour of the International Data Center (IDC) and the 
International Monitoring System (IMS) test facilities. During this tour, we learned about the 
various tools that the IMS utilizes, including seismic, hydroacoustic, infrared and radionuclide 
stations to enhance its verification regime. While it was an extremely busy day, it was the perfect 
way to end the nuclear research reactor program. The program provided an amazing opportunity 
for policy students to learn, through both lectures and hands-on experiments, about the technical 
application of nuclear safety, security and safeguards.  
 
Here are some photos from our day at the IAEA: 
 

 


