A G H AND TECHNOLOGY

What after coal?
Nuclear Energy in Polish Energy
transition

Pawet Gajda

Faculty of Energy and Fuels
Department of Sustainable Energy Development

Budapest University of Technology and Economics
24.03.2022

www.agh.edu.pl



http://www.agh.edu.pl/




AGH Current Polish Energy mix
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AGH Current Polish Energy mix
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AGH Current Polish Energy mix
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AGH Current Polish Energy mix

LNG terminal in Swinoujscie
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Current Polish Energy mix
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AGH Key challenges for Polish energy sector

30% of installed power over 50 years old
35% of installed power 40-50 years old

Ageing fleet
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AGH Key challenges for Polish energy sector

Ageing fleet

High CO2 emissions

Security of supply
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GH Energy Policy of Poland until 2040
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Energy Policy of Poland until 2040
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AGH Energy Policy of Poland until 2040
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AGH Energy Policy of Poland until 2040
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AGH First nuclear programme

Office of Government Plenipotentiary for Use of Nuclear
Energy established in 1956

Plans form early 1960s:

1966-1970:
5 research reactors
Pilot power plant 5-25 MWe

1971-1975:

3 research reactors
Pilot FBR 5 MW

2 NPPs 200-300 Mwe
Nuclear powered ship

1976-1980:

Pilot HTR 20 MWe

2 NPPs 400-600 Mwe

2 Nuclear powered ships
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AGH First nuclear programme
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AGH First nuclear programme
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AGH First nuclear programme
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AGH Second nuclear programme

Office of Nuclear Energy established in 1973

Nuclear regulatory body (PAA) established in 1982

Atomic law established in 1986
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Second nuclear programme
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AGH Second nuclear programme 7y 19

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 199 1997 1998 1995 2000 2001 2002

Zarmowiec-1

Zamowiec-2

Zamowiec-3

Kujawy-1

Kujawy-2

Kujawy-3

Kujawy-4

EJ 3 blok-1

EJ 3 biok-2

EJ 3 blok-3

EJ 3 blok-4

EJ 4 blok-1

EJ 4 blok-2

EJ 4 blok-3

EJ 5 biok-1

EJ 5 blok-2
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1981 startup schedule
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AGH Second nuclear programme

Zamowiec-1

Zamowiec-2

Zamowiec-3

Warta-1

Warta-2

Warta-3

1988 construction and startup schedule




AGH Second nuclear programme

Zarnowiec NPP

Unit Reactor type Net power Construction Scheduled

(MWe) start startup
1 WWER-440/213 427 10.12.1985 31.12.1991
2 WWER-440/213 427 10.12.1985 31.12.1992
3 WWER-440/213 427 Earthworks only  31.12.1994
4 WWER-440/213 427 Earthworks only  31.12.1995

Cancelled 07.12.1991
D
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AGH Third nuclear programme

Third time's a charm

Omne trinum perfectum
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AGH Polish nuclear power programme

gg Adopted in October 2020

First unit operational in 2033

6 units (6-9 Gwe) operational in
2033

Polish Nuclear Proven designs, large (>1 Gwe),
Power Programme PWR
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2009

identification
27 potential
NPP sites

- minister
in charge of
energy in
coordination
with local
governments

History

classification
of
27 potential NPP
sites

O

2010-2011
public
consultations
on an EIA
forecast drawn
up for the PNP
Programme
(with a
description
of the potential
sites

2011-2013

cross-border
consultations
of the draft
PNP Programme

od 2017

siting
and
environmental
studies
(since 2016 -
Seismic
monitoring)




AGH Potential sites
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AGH Schedule

2021 - selection of technology for NPP1 and NPP2

20212 - obtaining the environmental and location decisions for NPP1
(approval of NPP1 location site choice)

- signing the contract with the technology provider and the main EPC contractor

2023 - commencement of preliminary and preparatory work at NPPL site
- signing the connection agreement with the TS0 for NPP1

- commencement of work on the selection of site location for NPP2
2025 - issuance of the building permit for NPP1 by PAA President
2026 - obtaining the building permit and commencement of NPP1 construction

2028 - obtaining the environmental and location decisions for NFP2
(approval of NPP2 location site choice)

2029 - commencement of preliminary and preparatory work at NPP2 site

— signing the connection agreement with the TS0 for NPP2
2031 - issuance of the building permit for NPP2 by PAA President

2032 -issuance of the start-up permit by PAA President,
nuclear start-up and synchronisation of the first reactor at NPP1

- obtaining the building permit and commencement of NPP1 construction

2033 -issuance of the operation permit by PAA President
and commissioning of the first reactor at NPP1
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AGH Schedule

2034 - issuance of the start-up permit by PAA President,
nuclear start-up and synchronisation of the second reactor at NPP2

2035 -issuance of the operation permit by PAA President
and commissioning of the second reactor at NPPL

2036  -issuance of the start-up permit by PAA President,
nuclear start-up and synchronisation of the third reactor at NPP2

2037 -issuance of the operation permit by PAA President
and commissioning of the third reactor at NFP1

2038 - issuance of the start-up permit by PAA President,
nuclear start-up and synchronisation of the first reactor at NPP2

2039 -issuance of the operation permit by PAA President
and commissioning of the first reactor at NPP2

2040 - issuance of the start-up permit by PAA President,
nuclear start-up and synchronisation of the second reactor at NPP2

2041 - issuance of the operation permit by PAA President
and commissioning of the second reactor at NPP2

2042  -issuance of the start-up permit by PAA President,
uclear start-up and synchronisation of the third reactor at NPP2

2043 - issuance of the operation permit by PAA President
and commissioning of the third reactor at NFP2
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AGH Technology

fram atome EPR - European Pressurised Reactor

Electric power: 1650 MW

Thermal power: 4500 MW

Number of loops: 4




Technology

AGH
///‘ %ﬁguﬁim,;! APR-1400 - Advanced Pressurised Reactor

Electric power: 1400 MW

Thermal power: 4000 MW

Number of loops: 2




AGH Technology

AP1000 - Advanced Passive
Electric power: 1110 MW
Thermal power: 3415 MW

Number of loops: 2



AGH Other nuclear programmes

nth os BWRX-300 |
chemlcal innovations Electric power: 300 MW HITACHI




AGH Other nuclear programmes

¢ KGHM

POLSKA MIEDZ

NUSCALE

Nuscale Power VOYGR

Electric power: 77 MW

Thermal power: 250 MW




AGH Research, education and training

Research institutes:

National Centre of Nuclear Research

Institute of Nuclear Chemistry and Technology
Institute of Nuclear Physics

Institute of Plasma Physics and Laser Microfusion

Supporting institutions:

National Atomic Energy Agency (regulator)
Central Laboratory of Radiological Protection
Radioactive Waste Management Plant
National Nuclear Waste Repository

Universities:

Nuclear power programmes: AGH-UST, WUT
Power engineering programmes with nuclear
elements: PUT, SUT, WUST, GUT

+ supporting specializations

Key issues:
Generation gap
Lack of candidates
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Public debate

Elektrownie jadrowe. Gdyby poproszono Pana(ig) o zajecie
jednoznacznego stanowiska w sprawie budowy takich elektrowni
w naszym kraju, to czy byt(a)by Pan(i) za czy tez przeciw?

B Zdecydowanie za
iraczejza

[ Raczej przeciw
i zdecydowanie przeciw 62,5%

’
M Nie mam zdania
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AGH Public debate

Czy budowa w Polsce elektrowni jgdrowej,
ktora jest niskoemisyjnym Zrodtem wytwarzania energii,
jest dobrym sposobem na walke ze zmianami klimatycznymi?

=] Zdecydowanie tak
i raczej tak

I Raczej nie
i zdecydowanie nie

B Nie mam zdania

Czy Panal(i) zdaniem budowa w Polsce elektrowni jadrowej
jest dobrym sposobem na zwigkszenie bezpieczeristwa
energetycznego kraju?

[ Zdecydowanie tak
i raczej tak

Raczej nie
| zdecydowanie nie
B Nie mam zdania
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AGH Public debate
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AGH Conclusions

* Nuclear power is expected to play important part in Poland’s Energy transition;
 Public support is rather high;

* Nuclear programme suffered significant delays in the past;

e Technology is still to be chosen;

 Financial model is still to be finalized;

 Preparatory works are ongoing;

 Private business shows interest in nuclear technology;
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