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ABSTRACT

Article by mMuclear energy can play a wery significant long-term mole for meeting the world's increasing energy
Ercywved 4 Srphemier 2100 demands, while simultaneousty addressing challenpes associaned with global clemate and esrvironmental
ﬁ‘;j‘rﬂlrﬂgﬂﬂ form inmipact, Mary nations of the world, particularly the AsiafPacilic Rin countries. are actively eegaged in
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4 magor expansion of their mucear energy complex. The degree to which nuclear energy can address
long-term energy needs, either globally or reglonally, will be dictated by the pace and adeguacy of
fechinical amd palicy sohitiand for waste, safeny. Seourity. and nod-pooliferation ssues, as well 43 i
capital oot of conslroction. Small AModular Reactors (SR} could successhdlly sddress several of ihese

:‘:HT'H': S Teicni issues. SMRs offer simpler, standardized, and safer modular design by being factory Built, requiring
Safery amaller initial capital investmenl, and having shorter coastruction times. The SMRS could be small
EMicieacy enough to B transpoatable, could be used in izolated bocations without sdvanced infrastructure amd
Fraihibey without power grid, or could be clustered in a single site to provide a mudti-module, large capacity power
Econemy plant. This paper sismMmadiees some of the basic feanires of SMRs for early deplovmen, several advanced
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Nuclear district heating solution
TEPLATOR
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Flame temperatures of common gases and fuels |

Gas / Fuels ¢ Flame temperature ¢
| Propane in air 1980 °C 3596 °F
| Bulane in air 1970 °C 3578 °F

Wood in air (normally not reached in a wood stove) 1980 *C 3596 °F
| Acetylene in air 2550 *C 4622 °F
| Methane (natural gas) in air | 1950 °C 3542 °F
| Hydrogen in air 2111 °C 3831 °F
| Propane with oxygen | 2800 °C 5072 °F
| Acetylena in oxygen 3100 °C 5612 °F
| Propane-butane mix with air 1970 °C 3578 °F
| Coal in air (blast furnace) 1900 °C 3452 °F

Cyanogen (CzNs) in oxygen 4525 *C 8177 °F

Dicyanocacetylene (C4N2) in oxygen (highest flame temperature) 4582 "C 9000 “F
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Nuclear district heating

Beznau, Bohunice, Haiyang, Temelin, Zaporozhye...
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Unit 3 of Slovakia’s Mochovce nuclear power plant reaches 90%
power
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Fig. C.1. TS Diagram of Mochovoe NPP Steam Cycle (1 turbine out of 2).
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Energy end-use

Energy consumption in EU households (2020

Lighting
Space and
heating appliances

62.8% 14.5%

Water heating

®]5.1%
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District heating in Europe

Total installed DH capacity in EU: 353 767 MW,

District heating in Europe
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Possible locations in Czech Republic
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Teplator — Nuclear reactor for district heating

 Started at
« Czech Technical University in Prague

 and University of West Bohemia
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 Pressure tube reactor

* Thermal power:50 MW-150 MW
(based on variant)

« Cooled and moderated by heavy water

 Low operating parameters
* Pressure <<2 MPa
« Core outlet temperature << 200 °C

* Fuelsame asin VVER-440 reactors
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Teplator — Nuclear reactor for district heating

 Capability to operate on various power levels without
significant change of installed technology; based on
location needs and certification.
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Teplator — design evolution

Progress: 2019 -> 2024
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Refrigerant

outlet plenum ., ¢

Moderator
yessel C=
Refrigerant -~

inlet plenum
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BASIC DESCRIPTION
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26 /| PRIMARY [HEATING) CIRCUIT
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Teplator won Public Award for Urban
Project of the Year 2023 and the award of
the National Centre for Construction 4.0
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Future steps

 Licensing process VDR in Canada
* Finalizing basic design based on FOAK parameters

« Mol with Slavutych, Ukraine, for a FOAK
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Case study - Pilsen

UNIVERSITY
’ OF WEST BOHEMIA

Population: 171 707
Area: 137.6 km?2

Weather: Mean annual temperature 9.1 °C
Mean winter temperature -1.5 °C

District heating: 3 330 TJ/year (2021)
Heat supplier: Plzenska Teplarenska, a.s.
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Case study - Pilsen

District heating map
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Case study - Pilsen

UNIVERSITY
’ OF WEST BOHEMIA

SMR can be placed outside of cities same as waste burning stations




Heat demand (MW)
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Case study - Pilsen

* SMR coupled with a peaking source.
 Hourly variation covered by Thermal Energy Storage.
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Case study - Prague

Population: 1 309 000
Area: 496.2 km?

Weather: Mean annual temperature 9.8 °C
Mean winter temperature 1.6 °C

District heating: 11 340 TJ/year (2021),
9000 T)J from Melnik |
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Case study - Prague

District heating map




Thank you for your attention.

www.teplator.cz skodar@fel.zcu.cz


http://www.teplator.cz/
mailto:info@teplator.cz

