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Abstract: Nuclear plays a crucial role in the Hungarian electricity system. More than half of the domestic electricity 

generation came from nuclear in the first half of 2020. Besides this, the Hungarian nuclear power plant generates 36% 

of the domestic electricity consumption, renewable energy (mainly PV) generates another 11%, and Hungary has an 

electricity import share of approximately 30%. The electricity consumption in Hungary has a growing tendency, 

between 2013-2019, the annual average growth rate was 1,3%. The peak load also increases, the records were broken 

several times last year. The current maximum peak load (7105 MW) was reached on 5th of December 2019. Until 2033 

about 2500 MW capacity from the current power plant fleet will go offline, but the electricity demand will grow by 

approx. 1000MW. To meet electricity demand in a low carbon way, nuclear power will be inevitable for the electricity 

system. When looking at European examples we see that low-carbon electricity generation is reached in countries with 

high nuclear and/or hydro share in the electricity-generation mix. The Hungarian example shows that with nuclear 

power generation more CO2 emission can be avoided, than the amount absorbed by forests. Half of the EU Member 

States rely on nuclear energy. Currently 9 EU Member States are building or planning to build new nuclear units. 

Hungary is one of them. Paks II. is a capacity replacement project, the two new nuclear units (2x 1200MWe) will on the 

long run replace the aging units currently in operation. Paks II. is Hungary’s biggest project with a capital expenditure 
of 12,5 bn euro. It includes an outstanding technical solution as the Russian primary circuit is paired with a Western 

European turbine-generator set from GE-Alstom and an also Western European I&C system from the Siemens-

Framatome consortium. In the summer of 2019 construction works of the project started on the construction and 

erection base (so called CEB). This area contains about 80 buildings, such as complex for assembly works, concrete 

batching facilities, office buildings. Until the end of September 2020 the Paks II. Project has already obtained 478 

licenses, among them major ones like the environmental license and the site license (both effective). With the 

submission of the Implementation License Application (ILA) to the Hungarian Atomic Energy Authority on 30th June 

2020 the most important licensing procedure started. The main tasks of the next months are to continue with the 

construction of the CEB buildings and to carry out soil improvement works and to construct the slurry wall. 
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Nuclear plays a crucial role in the Hungarian electricity system 
 

More than half of the domestic electricity generation came from nuclear in the first half of 2020. Besides 

this, the Hungarian nuclear power plant generates 36% of the domestic electricity consumption, renewable 

energy (mainly PV) generates another 11%, and Hungary has an electricity import share of approximately 

30%. (Figure 1) 

 
Figure (1) Nuclear plays a crucial role in the Hungarian electricity system 

Source: MAVIR database 2020 

 

The electricity consumption in Hungary has a growing tendency 
 

 The total gross consumption of electricity (Figure 2) continues to grow and is reaching new records 

every year.  

 Between 2013 and 2019, the annual average growth rate was 1.3%.  

 The main reasons for the increasing demand for electricity were GDP growth and continuing 

electrification.  

 

 
Figure (2) The electricity consumption in Hungary has a growing tendency 

 

Development of gross peak load 
The peak load also increases, the records were broken several times (Figure 3):  

 2019.12.05. – 7105 MW  

 2019.12.04. – 7099 MW  

 2019.01.23. – 6926 MW  

 2019.01.08. – 6884 MW  

 2018.12.19. – 6869 MW  
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Figure (3) Development of gross peak load 

 

The electricity consumption in Hungary has a growing tendency, between 2013 and 2019; the annual 

average growth rate was 1.3%. The peak load also increases, the records were broken several times last 

year. The current maximum peak load (7105 MW) was reached on 5
th
 of December 2019. Until 2033 about 

2500 MW capacity from the current power plant fleet will go offline, but the electricity demand will grow by 

approx. 1000MW. To meet electricity demand in a low carbon way, nuclear power will be inevitable for 

the electricity system.  
 

Electricity import share in 2019 was 27.56% on average (Figure 4) 

 The yearly import share in electricity consumption in 2019 was 27.56%.  

 There were periods, when it was above 50%.  

 Hungary has one of the largest electricity import-share in Europe.  

 The cross-border electricity transmission capacity exceeds the required level by far.  

 

 
Figure (4) Share of electricity import in electricity consumption in 2019 (daily data) 
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Future of the current power plant capacities 
Figure (5) 

 

Figure (5) Nuclear power will be inevitable for a low carbon emission electricity system 

 
Low-carbon electricity generation in Europe is reached in countries with high nuclear and/or hydro 

share in the mix 

 

 

Figure (6) Main objective: decarbonisation 

Means to achieve: nuclear, renewables and energy efficiency 
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Installed electricity generation capacities in Hungary and their envisaged future 

 

 

Figure (7) Data of the Hungarian electricity system Source: MAVIR, 2018: Data of the Hungarian electricity system 

 

When looking at European examples we see that countries reach low-carbon intensity of the electricity 

generation with high nuclear and/or hydro share in the electricity-generation mix. The Hungarian 

example shows that with nuclear power generation more CO2 emission can be avoided, than the amount 

absorbed by the Hungarian forests (covering more than 20% of the territory of the country).  

 

Until 2033:  
  ~2500 MW capacity will go offline  

 Demand up by ~1000MW  

 ~5000 MW would be missing between peak load and available capacity  

 
With nuclear power, Hungary avoids more CO2 emissions yearly, than the amount absorbed by forests 

 

 
Source: Hungarian Meteorological Service: National Inventory Riport 1985-2018 

Figure (8) Total CO2 emission of Hungary by sectors, 2018 

 

Without nuclear power in Hungary CO2 emissions of the domestic power plants fleet could be two 

times higher. 
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Half of the EU Member States rely on nuclear energy. Currently 9 EU Member States are building or 

planning to build new nuclear units. Hungary is one of them. Paks II. is the capacity replacement project, 

the two new nuclear units (2x 1200MWe) will on the long run replace the aging nuclear units currently 

in operation. Paks II. is the Hungary’s biggest project with a capital expenditure of 12,5 bn euro. It includes 

an outstanding technical solution as the Russian primary circuit will be paired with a Western 

European turbine-generator set from GE-Alstom and an also Western European I&C system from the 
Siemens-Framatome consortium. In the summer of 2019 construction works of the project started on the 

construction and erection base (so called CEB). This area contains about 80 buildings, such as complex for 

assembly works, concrete batching facilities, office buildings.  

Until the end of September 2020, the Paks II Project has already obtained 478 licenses, among them major 

ones like the environmental license and the site license (both effective). With the submission of the 

Implementation License Application (ILA) to the Hungarian Atomic Energy Authority (HAEA) on 30th June 

2020 the most important licensing procedure started. Meanwhile, on 20
th
 of November 2020 the Hungarian 

Energy and Public Utility Regulatory Authority issued the Implementation License (a license that differs 

from the one to be issued by the HAEA). The main tasks of the next months are to continue with the 

construction of the CEB buildings, with the detailed design and to carry out soil improvement works and to 

construct the slurry wall. 

 

Nuclear in Europe 
 

 
Figure (9) Location – Paks I. site 

 

Half of EU Member States rely on nuclear energy  
Member States building / considering new units: France, Slovakia, Finland, Hungary, Czech 

Republic, Bulgaria, Poland, Slovenia, Romania (UK, Turkey, Belarus) 
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Figure (10) EU Member and nuclear energy 

 

Paks II., a capacity replacement project 
 

Paks II. – Hungary’s biggest project, also unique in Europe  
 Two new nuclear units, 2x VVER-1200  

 12.5 bn EUR investment  

 Separate minister responsible for the project  

 Advanced safety systems  

 Load-following capability  

 High annual load factor  

 
Implementation License Application (ILA) – submitted on 30/6/20 

 

 
 

 Submitted to the Hungarian Atomic Energy Authority on 30 June 2020  

 ILA: 283 000 pages  

 Until 30th September 2020, the Paks II. has already obtained 478 permits  
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Key characteristics of the III+ Gen VVER-1200 power unit 
 

 
Source: Implementation Licensing of the new nuclear power unit, comprehensible summary 

 

An outstanding technical solution 
 

 Russian primary circuit is paired with a Western European turbine-generator set and I & C system  

 a turbine-generator set from GE-Alstom  

 main and upper-level I & C from Siemens-Framatome  
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Schematic design of VVER-1200 
 

 
 

Safety systems – 1 
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Safety systems – 2 
 

 
 

Site, CEB and visualization of the new and old units 
 

 

Source: Paks II. Ltd 

 

 



ICEEE-2020 

 
90 

VVER-1200 unit – main buildings 
 

 
 

Construction and erection base (CEB) buildings status 
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Building construction starting date: 20th of June 2019 
 

 
 

 
Building construction works 
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Most recent pictures - 1 

 

 
 

 
 

   
Visualisation of the concrete testing laboratory Visualisation of the metal structure and storage workshop 

 
Figure (11) Buildings 6.1, 6.2, 5.5 and 5.6 
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Figure (12) Buildings 8.1.1, 8.1.2 and 8.1.3 

 

 

 
 

Visualisation of the solvents and paints storage  Visualisation of the material storage 

 

Figure (13) Buildings 8.3 and 8.4 

  


