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The need for heat

In Finland, space heating emits 5 to 10 MtCO, annually — more than
electricity production

District heating networks already exist. They require heat at 90..120
°C, a very modest requirement

- The heating reactor could be low pressure, low temperature, low
risk

Other uses for heat at same temperature range:
 District cooling in the summertime

« Desalination

—> Potential for global market
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District heating supply and
consumption in Finland 2018

Residential

Industrial

Kaukolimman kulutus, Teollisws === Kaukolimman kulutus, Muut
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The opportunity

The Finnish society is ready for nuclear
decentralisation

- Hanhikivi 1, a big electricity plant, is on a
greenfield site chosen in 2011

Cogeneration / District heating

* Possible on many new sites around the
country

- District heating networks already exist on
population centres

- Plug-an-play compatibility for heat source
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Finnish population centres are small .

Small reactors - large, geographically distributed population.
Potential for up to ~70 x 24 MWy, ~10 x 200 MW ,,;

Large domestic fleet effect possible
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FinReactor: the solution fo
low temperature reactor

Low temperature and pressure: 180 °C
and 1.5 MPa — component
manufacture in Finland feasible

Familiar light water reactor
technologies and fuels, no waste
problems

Vessel

Utter simplicity for low cost, simple
regulation, and high safety
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FinReactor: the solution for a simple
low temperature heating reactor

Energy efficiency near 100 %

Below-grade siting

Unmanned (remote)
operation possible

Scalable modular design,
standard industrial
components

Inherently safe, secure and
proliferation resistant
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FinReactor safety: simplify present
requirements

Operational statejl Accident condittons

Normal Anticipe :ed Design Design Bxtension
operation @ operatic nal basis congjitions
occurrerces accidents Without

Fine motion CR
Turbine plant
Closed systems

Large reactor
Defence-in-Depth

[IAEA] L
significant fu 2l

AAamnvadating

SCRAM /+ boration

Emergency systems

Primary containment functi

FinReactor approach:

Simple, local, cool Operations: Safety: inherent

simple systems processes
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The challenge

« Revamping nuclear licensing and regulation to enable
cost-effective deployment of clean technology

* From one-off licensing to site and technology approvals

« Towards practical immplementation and operations
oversight

Tendering process:

EIA law technology and
requires project model . .
generic selection = Contract EIA DIP Construction License
+ Max thermal power » Political decision » « Approval of plant design
knowledge of +  Emissions limits (thermal, - +  Overall good of the society
technology chemical, activity) » Candidate municipalities'approval + Site
faai « Allsites « Power limits » Compatibility of design and site
|
and emissions - + Acknowledgesbasic * Basic technology + STUK positionon
Detailed regulatory review of technologies generic acceptability

+ No tech al
plant technology only after e

contracting

Regulatory controls
during construction

Site selection

NEA ires that sit tasic lechnol 3 - [From MEAE New
requires that site(s), basic technology and maximum power technologies WG, 2016]

ratings be specified. Plant models or number of reactors are not
required by law.

need to be
streamlined as well
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Conclusions on Suomi-reaktori

« LUT develops the FinReactor, a 24 MWth low-temperature
heating reactor

 District heating reactors are immediately feasible in
Finland, with major climate benefits

* Optimal vehicle for involving Finnish industries and
supporting a licensing and regulations update
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Thank you!

juhani.hyvarinen@|ut.fi
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