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• Global population growth has increased energy consumption raising environmental

concerns due to greenhouse gas emissions.

• The EU aims to cut GHG emissions 80-95% by 2050.

• Nuclear energy, with its absence of direct CO2 emissions, play a significant role in the

energy system.

• This research explores the potential of nuclear energy in achieving this goal,

assessing various reactor types and waste management methods for their impact on

the energy system.

Introduction

Nuclear Power Plants

Nuclear Power in Energy Systems

Radioactive Waste Management

• The Netherlands has one nuclear reactor generating a small amount of its electricity.
• Its first commercial nuclear power reactor began operating in 1973.
• In 2021 the government announced plans to build two new nuclear units.
• Its main research reactor produces about half of Europe’s medical radioisotopes.

Research Goal and Outlook
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Various types of nuclear power reactors and their quantities:

Six systems are chosen as Generation IV 

technologies:

Source: The database on nuclear reactors, Power Reactor Information System (PRIS), International Atomic Energy Agency (IAEA),
pris.iaea.org

In recent decades, there have been 

significant development in the technology of 

nuclear power reactors. In general, the new 

generation of reactors have the following 

characteristics:

• Greater standardization of design for each 

type to expedite licensing, reduce capital 

cost and reduce construction time.

• A simpler and more rugged design, making 

them easier to operate and less vulnerable 

to operational issues.

• Higher availability and longer operating 

lifetimes.

• Reduced possibility of accidents in which 

the reactor’s core melts, particularly 

through coping with decay heat following 

(the essential problem at Fukushima).

• Resistance of the structure to the serious 

damage that would allow radiological 

release from an aircraft impact.

• Higher burn-up of fuel, to use it more fully 

and efficiently and to reduce the amount 

of radioactive waste created. 

• Main focus in radioactive 

waste management: high-

level waste, despite its 

smaller volume compared 

to other types.

• Growing interest in recycling 

used fuel to reduce waste 

volume and activity.
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Nuclear Power Plant in the Netherlands

• Compile comprehensive data on the costs and quantities of radioactive waste management

to aid decision-making in the energy sector.

• Optimize nuclear energy for diverse energy demands, identifying the right nuclear power

plants to meet specific requirements in different regions and times.

In the Netherlands, COVRA is the only organization responsible for collecting, processing, and

storing radioactive waste from local producers.

HABOG • HLW (Spent fuel)

LOG • L-ILW

COG • Norm waste

VOG • Depleted U3O8

Spent fuel 
from the 

Borssele is 
cooled

Transfer to 
reprocessing 

plant in 
France

Recycle 95% 
of usable 

nuclear fuel

Remaining 5%, 
mixed with liquid 
glass, poured into 

stainless steel 
containers sent to 

COVRA

Processing 
for storage, 

then store in 
HABOG

Research stages

I. Compile existing data on radioactive waste management and various nuclear power 
plants, focusing on cost, output capacity, flexibility, and environmental effects. 

II. Retrieve missing data through direct contact with relevant organizations or on-site visits.

III. Utilize the IESA-Opt model to analyze data and answer questions, comparing the impact 
of different radioactive waste management methods for various nuclear power plants in 
the energy system.

Reactor Name Model Reactor Type Net Capacity 
(MWe)

Construction 
Start

First Grid 
Connection

Borssele 2-loops KWU PWR 482 1969-07 1973-07

                        

                        

       

     

        

       

       

     

           

                                                                                                                              
                                 

Radioactive Waste Management in the Netherlands

VLLW

ILW

Geological 

repositories

Ground 

level

LLW

HLW

Near surface repositories

Trenches

Drift/tunnel/silos

Boreholes at 

Intermediate depth

Very deep 

boreholes

Increasing potential for isolation and containment
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