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The main drivers of the Finnish
energy policy
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Finland has ambitious targets with
renewables and nuclear energy

« Share of renewable energy will grow to 38 % by 2020

« More than 3/4 of the renewable energy comes from sustainable
forestry and is produced in CHP plants

 Finland will double to 20 % the EU bio fuel target of 10 % - bio
diesel coming also from wood

* 4 nuclear reactors operating, 5th under construction, positive
Decisions-in-Principle by the Parliament for two more reactors

« If all realized they will produce 60 % of electricity

« Competitiveness of nuclear is based on utilities own economic
evaluations — no Government subsidies

* Renewables and nuclear combined lead to very low CO, emissions
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Current share of nuclear power of the
electricty production almost 30 %

Fennovoima:
(Hanhikivi 1) #
TVO: 2 x BWR 860 MW (net)
Olkiluoto 1 7,4 TWh :
Olkiluoto 2 6,9 TWh
(OL3 — EPR, 1630 MW)s
(Olkiluoto 4)

* Fuel: no front-end
facilities, potential
uranium extracting
(Talvivaara Sotkamo
Oy) from 2013

* No reprocessing of
spent fuel — ban to
import/export nuclear
waste (since 1994)

“* Talvivaara

. % Fortum: 2 x PWR 488 MW (net)
Loviisa1 4,0 TWh
Loviisa 2 4,0 TAAMs
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Nuclear waste management policy

* Finnish nuclear waste management policy was formulated in 1983

* licensees must be prepared for carrying out final disposal in
Finland in a safe and environmentally acceptable way in case
international central repositories could not be utilized

 envisaged the start of final disposal of spent fuel around 2020

* Nuclear Energy Act in 1994 defined that nuclear waste generated in
Finland shall be permanently disposed of in Finland

« Act also defines that foreign nuclear waste cannot be disposed
of in Finland

 Utilities have the responsibility of taking care of the nuclear waste
management

* Fortum and TVO established in 1995 Posiva-company which is
dedicated in the nuclear waste management
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40 years’ effort 2020 Start disposal

of spent fuel

Test operation and commissioning
Application for

Operation License
Construction of disposal facility

Application for

Construction License
Construction of ONKALO and

confirming investigations at
Olkiluoto
Decision-in-Principle by

Government and Parliament

Site selection

VLJ-repositories
Site
investigation

KPA -Spent fuel storage

Government’s decision on
objectives and time schedule

Start of feasibility studies for geologic disposal
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Underground repository for the spent
nuclear fuel

i

nnekand ventilation shafts

Disposal tunmnets

T Access tunnel

« ]
Technical Rooms

Pumping Station
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Success factors

« The national responsibility in the nuclear waste management has
been one of the key factors enabling favorable public acceptance
for TVO Olkiluoto 3 construction and two new build projects
(Olkiluoto 4 and Fennovoima, Hanhikivi 1)

» Parliament members have been in position to support reduction
of CO, emissions through new nuclear applications which are
used in safe and responsible manner including the nuclear
waste management

» The waste management policy can be considered as cornerstone
for successful implementation of the final disposal of spent nuclear
fuel and of whole Finnish nuclear energy programme
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Working group on Nuclear Competence

Working group (WG) was founded on 2010 by Ministry of Employment
and the Economy to assess Finnish infrastructure

Task of the working group was to review

« current human resources in nuclear energy sector and future
needs

« status of education and training in nuclear sector

« possibilities for Finnish companies to contribute to major nuclear
power plant projects

e research infrastructure

« guidelines for participating in international research on nuclear
safety

Vast survey to almost 300 Finnish organisations
Report was published in March 2012
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WG Results:

* The need of human resources will increase 38%
until year 2025

» About 39% of the current personnel in nuclear
industry in Finland will retire before year 2025

-> the need of new personnel with knowledge of
nuclear industry is 2400 persons until year 2025




Human resources in different areas

Muu S — Other
Rakennustekniikka Construction
vdinjatehuoltoon liittyva tutkimus-ym.tys —————— R&D in nuclear waste
Automaatio ja valvomo ———— Automation and control room
Mekaniikka/Konetekniikka ———— Mechanical engineering
sahkotekniikka ———— Electrical engineering
Ohiaiot I N Operators
sitellysuojelu —— Radiation protection
Projektinhallinta —— Project management
Prosessitekniikka —— Process engineering
Materiaalitekniikka ——— Material engineering
Laadunhallinta ja tarkastustoiminta — Quality management, inspections
Ydin- ja hiukkasfysiikka — Nuclear and particle physics
Termohydrauliikka — Thermohydraulics
Reaktorifysiikka ja dynamiikka s REACHO physics and dynamics
Vesikemia Water chemistry
Radiokemia Radiochemistry
Todennikéisyyspohjainen riskianalyysi Probabilistic risk anEllySiS
Ydinpolttoaine Nuclear fuel
Vakavat onnettomuudet Severe accidents
Security Security
Inhimilliset tekijat Human factors
Safeguards Safeguar S
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R&D investments and operation

Challenge: Assure safety of any System, Structure and Component

(SSC) Inspection or

surveillance update @
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Thank you!
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