
Russia’s war on Ukraine’s nuclear plants

Shaun Burnie, Senior Nuclear Specialist, Greenpeace Ukraine 

15 May 2025 
Implications of Attacks on Commercial Nuclear Reactors 

National Academies of Science, Washington DC
Nuclear and Radiation Studies Board: 46th Meeting



• Within the first two weeks of the full-scale invasion in 2022, Russian armed forces had 
attacked and occupied two nuclear power plants at Chornobyl and Zaporizhzhia and 
were on their way to attacking a third at the South Ukraine plant. 

• The deliberate Russian targeting and weaponization of Ukraine’s nuclear power plants 
which began in 2022, has in the last year escalated to the deliberate targeting of 
Ukraine’s electrical infrastructure vital to the continued operation of nuclear plants 
generating up to 75% of the nation’s electricity. 

• The global nuclear industry and the international industry bodies tasked with nuclear 
energy promotion, in particular the IAEA,  have successfully managed to contain the 
narrative – so far. 

• This narrative follows the line that if the Russian war on Ukraine have implications for 
global nuclear power plant operations, then attention should focus on considering 
existing International Humanitarian Law (IHL), possibly enhancing legal instruments, 
while also considering reinforcing existing diplomatic mechanisms.  

• And thus, a unique event in the history of atomic energy and warfare and with 
radiological implications comparable to nuclear war is on-going while at the same time 
governments around the world announce plans for major nuclear power plant 
expansion. 

• After many decades of paying little attention or discounting the obvious physical 
vulnerability of commercial nuclear plants during war, it is not in the interests of the 
nuclear industry to admit that there may be a profound problem. 



Mapping the Russian military threat to Ukraine’s nuclear reactors and facilities



Zaporizhzhia nuclear power plant on March 3→ 4 2022



14 February 2025
Russian UAV strike on 
Chornobyl NSC NPP



Russian militarisation and weaponisation of nuclear power 



Nova Kakhovka dam destruction, 4 June 2023                                       Kakhovka reservoir 17 June 2023



ZNPP cooling water system

 All reactors shutdown since Sept. 2022
 Today, lower cooling water needs can be 

maintained with new wells
 If reactor(s) are re-started: cooling water 

evaporation / losses increases.
 No Kakhovka Reservoir





Operational VVER-1000 reactor vs reactor 2 years in shutdown: time 
without cooling before meltdown of the fuel
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Russian false flags, disinformation and war aims



Russian false flags, disinformation and war aims



Russian attacks on all critical substations on 

              17 Nov. 2024                              28 Nov. 2024





Worst-case scenario’s: black-out and unrecoverable damage to substations





Kyiv substation – 4 February 2025

IAEA DG Grossi:

 A nuclear accident could occur as a result of a direct hit on the 
plant, as well as due to power outages – Kyiv, Ukraine, 4 
February 2025

https://glavcom.ua/kyiv/news/hlava-mahate-vidvidav-pidstantsiju-kijivska-i-zrobiv-trivozhnu-zajavu-1043574.html


Nuclear plants in war and the IAEA – long before the seven pillars and five principles

The definition of sabotage and war related scenarios and their classification 
as external events acting against nuclear facilities is treated in the IAEA INF 
CIRC/225 Rev. 2 (Dec. 1989). Sabotage is “any deliberate act directed 
against a plant, facility, nuclear material transport vehicle or nuclear 
material which could directly or indirectly endanger the public health and 
safety by exposure to radiation”. The definition of war related scenarios — 
although it may come from a more general and global confrontation 
between parties — may also be included in the one given above. 

“It is a general feeling that war cannot be excluded in any State, but in that 
case the whole State would be affected, and therefore there is no reason to 
discuss a warlike attack on a nuclear power plant. Against weapons there is 
no defence: in case of a war risk the plant should be shut down.”

https://www.iaea.org/sites/default/files/infcirc225r2.pdf
https://www.iaea.org/sites/default/files/infcirc225r2.pdf


Greenpeace Ukraine recommendations
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