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Energy sector in Poland
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» Poland’s power sector is tightly coupled with the domestic coal sector.
» Coal power makes up nearly 80% of annual electricity generation and 70% of the available generating capacity.

® |0 addition, a quarter of Polish heating is provided through district heating networks by combined heat and power
(CHP) and heat-only stations that are fueled by coal.




Implementation of nuclear energy

Energy Policy of Poland until 2040
(PEP2040) sets the framework for
the energy fransition in Poland.

Polish Nuclear Power
Programme (2020)

STRATEGIC PROJECT 5. - SPECIFIC OBJECTIVE 8. -
Polish Nuclear Power Implementation of
Programme nuclear power
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Not only large-scale nuclear energy?

» High-temperature reactors

The Polish government plans to build a cogeneration HTR of 200-350
MW+ for process heat, and before this a 10 MWt experimental HTR at
Swierk.

» Small modular reactors

Poland has a number of energy-intensive industrial companies, among
them, Synthos, KGHM, and PKN Orlen, planning modernization plants
to include new small reactors.




Repowering of existing coal power
plants with SMRs

» The current Polish power and heat sector consists of 303 larger coal units
with a combined installed capacity of 33.3 GWe.

» 17,500 MWe of capacity that was either constructed in the last 20 years
(since the year 2000) or has undergone significant modernization and
renovation in that time period.

®» The remaining 16,900 MWe of capacity is older than 20 years and have not
undergone any major recent modernizations and can thus be expected to
instead be decommissioned and replaced by greenfield low-carbon
energy.

» A half of the existing capacity (16,900 MWe across 55 units) are applicable
for analysis of refrofit options.

QVIST, S., GLADYSZ, P., BARTELA, t., SOWIZDZAL, A., Retrofit Decarbonization of Coal Power
Plants—A Case Study for Poland. Energies 2021, 14, 120




Project DEsire

9,

“Plan of decarbonisation of the domestic power industry through modernization with the
use of nuclear reactors of llI+ and IV generation” (Desire)

» This project is financially supported by the National Centre for Research and Development
(NCBIR) of Poland as part of the project under the Polish Strategic Program "Social and
economic development of Poland in the conditions of globalizing markets” —
GOSPOSTRATEG.

he main goal of the project is to develop a plan for the decarbonization of the domestic
commercial power industry through modernization with the use of generations lll and IV
nuclear reactors, which is to constitute a road map for the organization of investment
processes leading to the transformation of centralized generation systemes.

An important goal of the Desire project is to create and pilot the Conventional Power
Generation Transformation Cluster (KTEZ). KTEZ is to provide organizational support for
activities aimed at increasing the effectiveness of various stakeholder groups in the
process of fransformation of domestic power plants and combined heat and power

plants.
https://projektdesire.pl
®
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A ranking of nuclear reactor technologies -
an approach implemented in the DEsire

project

Formal requirements and recommendations imposed by international and

national organizations on the process of designing and operating nuclear
power systems.

The applied solutions of the security systems of the reactor
itself, the heat cycle of the steam turbine and the auxiliary
/ infrastructure.

Potential nuclear threats to the personnel of the nuclear
reactor unit and local population.

Management of spent nuclear fuel and radioactive waste.

» When choosing a nuclear technology, technical issues are very important, e.g. be
considered is the amount of spent fuel produces and the method of its management.

®» The issues of managing SMR spent fuel during storage, transportation, possible
reprocessing and recycling, or final disposal are obviously connected with the nuclear
safety of the whole process but also with its economy.




SMR designs as possible retrofit of coal-fired plants for the Polish

energy system
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Factors influencing the selection of
nuclear reactor technology
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Summary

®» There is consensus that Poland must gradually move away from the use of fossil fuels
in favor of the exploitation of low-emission sources.

» A perspective direction of decarbonization of power industry in Poland ca be its
modernization towards the use of nuclear reactors.

The nuclear reactor technology most suitable for replacing coal units can be based
on high temperature reactors, most of which are classified as SMRs (small modular
reactors).

These aspects related to SF and RW should be carefully taken into account when
choosing nuclear technology. Consideration on all stages of SF and RW
management (storage, transportation, possible reprocessing and recycling, or final
disposal) are obviously connected with the nuclear safety of the whole process but
also with its economy.

The amount of spent fuel, its chemical and radiochemical form, total activity, as well
as the type of radioactive waste generated during the operation of different types of
reactors are evaluated and will be the basis for assessing the technology in the
framework of works carried out, among others in the Desire project.
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