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Key Takeaways 

The Zaporizhzhia Nuclear Power Plant
(ZNPP) is  the largest nuclear power
plant in Europe, and one of the ten
largest in the world.  

Since Russia f irst  took over the ZNPP on
March 4,  2022,  there has been major
concern over the safety of the plant
and the r isk of a potential  nuclear
incident that could result  in the release
of radiation in Ukraine and elsewhere.  

Assessing the Damage
There has been repeated shel l ing at the ZNPP in the past month that has
been cause for serious concern. 

Most importantly,  there has been repeated damage and interference to the
power l ines connecting the ZNPP to the Ukrainian power grid.  For some
time, the plant was disconnected from al l  four high-voltage l ines
connecting the plant to the national  power grid,  relying on a backup l ine to
provide power.  On September 11,  Energoatom, Ukraine’s nuclear power
company,  announced that while the power l ines were restored to the
ZNPP, they were shutt ing down unit  6,  al lowing it  to cool  down. However,
the danger remains.  

A loss of power to the plant is perhaps one of the most dangerous
scenarios ,  as i t  needs constant energy from the very same electr ic  grid i t
powers in order to function.  In part icular,  i t  requires this power for i ts
safety and cool ing systems that cool  the reactor cores and the spent fuel
ponds that host the spent (used) nuclear fuel .  I f  shel l ing continues in and
around the plant,  i t  could re-disconnect the plant from the power grid.
Though the last reactor went off l ine and is cool ing down, i t  is  st i l l  very hot
and requires power to continue the cool ing process.  I f  power is  lost ,  i t
could potential ly  tr igger a meltdown. While the reactor is  housed in a
building reinforced to withstand major impact and thus would l ikely l imit
radiation released into the environment,  we cannot concretely predict  the
damage such a scenario would cause.  

IAEA plans to stay and establish a
permanent presence at the plant.

Energoatom said that power lines had
been restored to the Zaporizhzhia plant
but that they were powering down
Reactor No. 6, preparing it to be cooled
and transitioned to a safer state.

At ZNPP, the power is normally supplied
by four high-voltage lines, which connect
the nuclear complex to Ukraine’s
electricity grid, but the conflict has seen
those lines systematically cut.

Since losing its last connection to the grid
on Sept 5, the plant has been powering
itself in so-called “islanding operation
mode.”

This is not a long-term solution, as the
turbine, generators and other systems
are designed to run at significantly higher
power levels than islanding operation
mode provides.

If the plant goes offline again, it will need
to switch to backup emergency diesel
generators to keep the reactors cool;
Generators have about 10 days worth of
fuel.

If that fuel is depleted, or the
generators are damaged in further
fighting, it could trigger a meltdown in
a matter of hours.

 



The bigger threat l ies with the spent fuel  ponds.  I f  the water f i l l ing these
ponds and cool ing the spent fuel  rods evaporates,  the zirconium cladding
wil l  heat up,  and could potential ly  catch f ire and cause a signif icant amount
of radiation to be released. As wel l ,  these spent fuel  ponds are not
safeguarded by any reinforced bui lding– they are out in the open, meaning
any art i l lery or projecti les could also threaten the stabi l i ty of  the spent fuel .
Further,  the dry spent fuel  cool ing faci l i ty requires constant airf low to cool
down spent fuel ,  and if  power is  lost that faci l i ty ’s  stabi l i ty is  also
jeopardized.

On top of physical  damage, the Ukrainian operational  staff  have been
working under immense pressure since the ZNPP was taken over by Russian
mil i tary forces.  In a report fol lowing the International  Atomic Energy
Agency’s vis it  in September,  they stated that the “morale and the emotional
state” of  staff  “were very low.”  

Adding to this extremely stressful  s ituation,  staff  reported not having
unrestricted access to some areas of the plant,  including the cool ing ponds.
Combining the reduced abi l i ty to perform their  responsibi l i t ies ensuring the
safety and security of  the plant,  severely reduced staff ing creating immense
workloads for exist ing staff ,  and the constant stress weighing on the staff ,
the concern for human error resulting in a nuclear incident is
considerable .  

Assessing the Risks 
Since its vis it  on September 2,  the IAEA left  a few members behind to
begin the process of establ ishing a permanent presence at the ZNPP.
It  is  their  hope that they can continue to monitor the safety of the
plant,  and help improve condit ions to avoid a disaster.  As wel l ,  IAEA
chief Grossi  has urged Ukraine and Russia to implement some sort of
demil i tarized zone at the plant to avoid any potential  catastrophe.
On September 12,  Grossi  mentioned that there were active
negotiat ions between the two states to discuss a “nuclear safety and
security protection zone” to cease mil i tary act ivit ies happening in
and around the plant.   

PSR supports efforts to implement a nuclear safety and security
protection zone at the ZNPP. 

Sign the International Physicians for the Prevention of Nuclear
War (IPPNW) Avaaz petition calling to ban all  f ighting around
nuclear power plants.
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