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World's largest, first-of-a-kind nuclear reactor is being built in Olkiluoto, Finland by the French company Areva. Construction
started in 2005, making Olkiluoto 3 the first nuclear plant ordered in developed countries after the Chernobyl accident. The
project has been plagued from the onset by quality problems, delays and cost overruns.

Promises and reality

In Finland, parliament has the last say on nuclear projects. Here is what the parliament was told about the project before
their vote by TVO and by the pro-nuclear trade and industry ministry that produced the material that “guided” the parliament

in their decision.

Promise: Olkiluoto 3...

Reality

...will cost EUR2.5 billion
and take 4 years to build.’

The contracted price was EUR3 billion and the agreed construction time 4.5 years. The cost
overrun is EUR2.3 billion so far, putting realized cost at about EURS.5 billion, and major
uncertainties still exist. Construction will take at least 7.5 years, with new delays
anticipated.2

...IS the easiest and
cheapest way to reach
Kyoto targets.’

The emission reductions that OL3 was claimed to deliver were overblown. It was supposed
to reduce CO2 emissions by 7-10 million tons per year, but now the reductions are
expected to be a third of this* (see figure 1). The delay of the reactor means that it will not
help in reaching the Kyoto target practically at all since it will come to operation at most only
half a year before the Kyoto target period ends. A lot of emission reduction options were
abandoned because Olkiluoto 3 was expected to deliver the needed reductions. Reaching
Kyoto targets would have been easier and cheaper without Olkiluoto 3.

...will deliver cheap
electricity, saving
consumers EURQO.5 billion

According to Finnish heavy industry, the delay of OL3 will cost Nordic electricity consumers
EURS billion in higher prices. ° Electricity price during 2008-2012 would have been lower
had Olkiluoto 3 not been built.

a years
...Is a market financed The French export credit agency Coface and several public banks headed by Bayerische
private investment’ Landesbank are involved in ensuring a very low interest rate and favorable terms for the

project. About 60 % of direct investment comes from companies controlled by Finnish state
and municipalities.”

...will offer jobs to Finnish
workers. Half of the

All significant subcontracts have been won by foreign companies and even in Olkiluoto
itself, only about a third of the workforce is Finnish.8 A maximum of 25% of the investment

efficiency and renewable
energy. New policies will
be introduced.’

investment will stay in stays in Finland. There would have been more jobs and business opportunities had

Finland. Olkiluoto 3 not been built and renewable energy sources be allowed to grow instead.®

...Is going to reduce Imported gas is used for district heating and peak load generation — nuclear power cannot

Finland’s reliance on provide either. Also electricity is imported mainly in situations of high demand. Because of

energy imports from the failure to increase energy efficiency in buildings as well as the in the housing and

Russia® services sector, Finland will be more reliant on Russian electricity and gas after Olkiluoto 3
is in use than before the decision to build it."°

...will not hinder Development of renewable electricity sources, especially wind, has lagged behind and

development of energy development of combined heat and power has stalled.!" Despite huge potentials, Finland is

ranked by Emst&Young the third least attractive country for investments in renewable
energy and least attractive for wind. The ranking covers 25 countries.™ (see also figure 2)

Olkiluoto 3 is often presented as a showcase of an open process in a democratic country. The process might have been
democratic but the information that the democratic decisions were based on has turned out to be false and misleading.
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Safety problems®™

Olkiluoto 3 was also supposed to be substantially safer than present reactors, “set a new standard” for nuclear safety.
Finnish nuclear safety authority STUK has detected about 3000 safety and quality problems in the OL3 project,
ranging from minor to critical.' STUK has prevented many extremely serious quality failures that passed quality
control by TVO and Areva. On the other hand, contractors are known to have on several occasions attempted to hide
their mistakes by e.g. fabricating measurements, covering up defective structures and failing to record shoddy repair
work. The authority themselves has said that the number of problems is so large that it is possible that all of them are
not detected.

It is alarming that there have been problems in manufacturing several of the key parts of the primary circuit of OL3.
The primary circuit is the subsystem of a nuclear power plant that is probably most crucial to safety. The control and
instrumentation system of the reactor controls every aspect of reactor operation as well as emergency systems. The
primary circuit is subject to extreme heat, pressure and radiation for decades. Its components are hard, some
impossible, to replace once the reactor is in use.

To curtail operating costs, the EPR reactor is designed to burn nuclear fuel more intensely than currently operating
reactors. This increases the risks associated with each phase of the fuel cycle from reactor operation to transport,
intermediate storage and final storage of high-level waste, in some cases by up to a factor of ten. There is also a
major risk of liabilities to taxpayers, as costs of managing spent fuel explode.

Examples of problems (see also page 5)

e The Finnish, UK and French nuclear safety authorities have found the design of the control and
instrumentation system — the nerve center — of the reactor to be at odds with basic principles of nuclear
safety. The two parallel digital systems are not sufficiently separate for one to be able to reliable provide
back-up if the other fails. The reactor lacks hard-wired control by default, which means the plant operators
are completely dependent on the complex digital systems for controlling all aspects of reactor operation. The
highest-level nerve center can be overridden by lower-level systems with lower safety classification. STUK is
requiring these defects to be addressed, but it is unclear whether Areva is able to completely redesign the
systems to meet the standards.

e The primary coolant circuit was found to have too large and irregular grain size. The problem was caused by
an attempt by the subcontractor to save time and reduce costs. All eight pipes have been recast and the
original problem has been avoided. However, cracks were found around seams between pipes after welding,
which indicates faulty material or incorrect welding method. Failure of the primary coolant circuit can initiate
a severe nuclear accident.

o Damages on the surface of the primary coolant pipes were partially welded without any supervision or
written records, using unacceptable methods. The surface of the pipes was welded to cover damages on
their surface, which can have weakened the pipes beyond repair.

o Coolant system pipes inside the reactor building were welded using an inappropriate method and without
effective supervision, which can have weakened the structures.

o The concrete containment building of the reactor was welded for at least half a year before the obligatory
tests and paperwork had been carried out. Tests to ensure the quality of welds were not carried out.

o Steel liner of reactor containment was manufactured by a Polish machine yard that had no earlier
experience of nuclear projects. Safety standards were violated in welding and holes were cut in wrong
places. The bottom of the liner is wavy and it was damaged during storage. Violations continued during
assembly of the liner in Olkiluoto.The substandard quality of the liner can lead to higher radioactive releases
in case of an accident.

e Concrete base slab of the reactor is more porous than was allowed, making the structure more vulnerable to
chemically reactive substances. This can lead to long term deterioration of the reactor containment building.
The concrete has a high water content, which could, under certain accident conditions, lead to rapid
formation of cracks.

What caused the problems?

e Olkiluoto 3 is constructed under a tight schedule, with considerable cost pressure. The same is likely to hold
for any future nuclear projects. The unrealistic price and timetable of Olkiluoto 3 have been a strong
incentive for Areva to cut down prices and to refuse to perform time-consuming corrections when problems
arise. Areva’s attempts to reduce costs led the company to select cheap, incompetent subcontractors,
overlook safety related problems and not to provide nuclear safety training to workers.
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e Construction of Olkiluoto 3 was allowed to commence before the design of the reactor was finalized, even
though this should not be legal in Finland. Nuclear industry has high hopes of cutting down lead times
through this procedure. Because of fast track licensing, Olkiluoto 3 subcontractors have used outdated
blueprints and Finnish authorities have been at times unable to supervise work as they haven't had the
design documents.

o New reactor designs are inherently harder to build and control because of larger size and fuel burn-up,
which places high demands on construction.

o The stagnation of nuclear construction over the last decade or two has caused a lack of competent
personnel and manufacturing capacity. Together with complicated project structures (Olkiluoto 3 involves
over 1000 subcontractors from over 25 countries) and long control chains, this makes quality assurance
prone to failures.

In Olkiluoto, nuclear waste company Posiva is conducting a research project on the possibility of burying highly
radioactive nuclear waste permanently underground. The project is based on a concept developed in Sweden in
1970s. No permission to build, let alone operate, a nuclear waste storage site has been granted and the company
needs to continue research at least until 2012 before it is even ready to apply for a permit. There are several
concerns and open questions that have not been addressed.

The status of the project’6

o The government has made a decision in principle that construction of a waste dump in Olkiluoto would be in
the overall interest of the society if the environmental requirements can be met. The decision allows the
construction of an underground rock characterization facility which is now underway.

o Little site specific research was undertaken before the decision, which is why the decision is "in principle".
The only stance that government authorities have officially taken so far is that they cannot without further
research exclude the possibility that the requirements can be met.

Concerns

e The planis to pack the waste in copper canisters, because copper is the most corrosion resistant metal after
gold and silver. It was assumed that the canisters would last a hundred thousand years, but new peer-
reviewed research shows that the canisters could be corroded in a thousand or even a few hundred years.
This finding alone is enough to put the project in jeopardy. In addition, it highlights the gaps in knowledge.

o The bedrock in Olkiluoto is very old and full of cracks, and most importantly the groundwater there flows
upwards to the Baltic sea, which dramatically aggravates the possible impacts of any leaks in the repository
(see figure 3). The planned disposal site is located on a narrow peninsula and partially directly under the
Baltic Sea. Olkiluoto was chosen for waste storage because of political, not geological reasons — the
municipality where the reactors are located was the only one that could be persuaded to accept the project.

e The understanding of the long term dynamics of the bedrock has advanced hugely after the waste disposal
concept applied in Olkiluoto was put together. Contrary to older beliefs, there can be strong earthquakes, 8-9
on Richter scale, associated with ice ages, which undermines the whole idea of stable bedrock.

e Spent nuclear fuel remains very hot for centuries. There are hundreds of other open questions related to
behavior of different materials under heat from the radioactive waste, risk of damage to canisters during
manufacturing or burial, effects of methane and hydrogen formation, amount and effects of corrosive
sulphides, effects of fresh water intrusion, risk of human intrusion, to name a few.

e When the storage site would be closed it would be fully at the responsibility of the society. There are no
plans or money set aside for monitoring the site or retrieving the waste and cleaning up the mess in the case
of leakage.

o Basically all research at the site is conducted by the waste disposal company itself.

The waste disposal project has proceeded faster than anywhere else in the world and that has lead to overlooking
some expert recommendations and too much haste in initial phases of site characterization. There is no real need for
the hurry, since the waste will have to cool down in intermediate storage sites for decades after the reactors are
closed down. The nuclear industry, however, desperately needs to be able to say that they have a “solution” to the
problem of nuclear waste — in order to get to build more reactors and accumulate even more waste.
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Figure 1. In a new scenario commissioned by Finnish energy industry*, the emission reductions achieved by
Olkiluoto 3 are a third of what the Finnish parliament was told in 20022, In addition, the more than 3 year delay means
that the reactor is of no help in fulfilling the Kyoto target that covers years 2008-2012.
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Figure 2. In 2001, Wind power capacity in Finland was projected to reach 3000 MW by 2010 (blue curve), which
could have created 10 000 jobs. After the decision on OL3, made in 2002, interest in renewables evaporated and
the prospects for wind power look bleak (red curve).
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Figure 3. The proposed waste repository in Olkiluoto is on the coast of the Baltic sea, in a place where the groundwater flows
from the bedrock directly into the sea.
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Figure 4. The development of Olkiluoto 3 cost estimates and construction time since the decision by Finnish government in 2002
and start of construction in 2005.



SOV3I4NIND

"suopal Ajg1e|dwod aq i
01 pey Asu) pue sue(d ay) urjunodde |
01Ul Uae] 10U Sem uoisuedxs i

[ewllay “puejuid Ui Ia1UuIM sI 8oy}
Tey1 10610} J1010BNU0DOONS URIPU|

‘sadid

M3U JO SWeas pjam
punoJe punoy s)aeid
"a|gissodw sxoeId 1o}
sbuidid ay1 Bunsay spew
Teyl ainjre} e 01 paj| SIS0
12 01 sidwane asnedaq
‘Isedal ag 01 pey

sadid ybi9 |y ‘Buidid
JuR|009 Arewlid

‘|[onuod Anrenb ul sainjiey
pue sioud ubisap Jo asnedaq
snoiod 00} [elaTeW pue

ybiy 001 81812U03 JO JUBUOD
Jale/\ "ge|s aseq 101oeay

"2INaNnAs
aAIoajap Ajrenualod

SIY1 uo pajreisul

aQ 0} S| wWaisAs Buljood
S)I pue Jo1oeal ay |
‘uoisiniadns ueredwod
pue saulapinb

Buipjam palinbal 1noyum
pap|a/\ luawureluod

‘olgnd j0u ale sjrelag
‘apew aq 0] pey siredal
pue pajjiy|n} 8q 10U p|NOd

siuawaJinbai Auend

*A19190s ysiuuiq ayl Aq auioq

9 OS[e [[IM S}S0J 8y} ‘JUapIdde Uk 10 J01oeal 8u} JO AlljIqel|d] MO| 0} pes| UoldNIISuod
Buunp suonejoin pue swajqold ay) J| “way) ayesuadwod [|Im U0 OU pue ‘S0INd Uol||iq
€ Inoge s1asn AIo1129|3 1509 |[IM Aejap 8y | "Apealfe soina uoljjiq G'T 1Ses| e 03 Junowe
Tey1 sAe|ap JO S1S02 ay) 1o} QAL J01SaAUI ysiuul4 ay) aresuadwod 0] aney Ajgeqo.d

|IIM BAB1Y Jaliddns youal4 ay ] 'ajnpaydas puiyaq syuow g€ Inoge Mou Si J0joeal ay |

‘Asuow Jo awn

yonw 00} axe) pjnoM auo Mau e Buunioejnuew usym sjusuodwod Ane} Jo uone|elsul
MO|[e 0] pey osfe sey Jore|nfial A1ayes Jeajonu ysiuui4 ayl "ino Buipuly sanoyine
ysiuui4 ay3 INOYUM SUIUOW 10} Pale|oIA Uaaq aAey suoie|nbial A1ayes 'sjuaplooe

10 ¥SII 8y} 8seadUl uodNAUod Bulinp apew sasiwoidwod ay] “rej os 109foid

ay1 ul swsjgoid Anpenb pauodal 0ogz 19n0 ale alayl 196pnqg pue ajgelswin 1ybn A1an
B UM pue|ul4 ‘010Nn|iy|O Ul }jing Buiaq SI Jojoeal fesjdnu pup-e-Jo-1sil ‘1sabie| s,pl 1o

010N1I§10 Ul S1831U1 A13)eS

‘lorelauab weals

“JuspIode Ue Ul sases|al
aAnoeoIpel Jaybily

01 Buipes| pue ‘walsAs
Bujooo Jo Buippe|o

[aNy} JO ain|re} Jo ysu

ay) Buisealoul ‘Ajasuaul
aJow |an} Jeajonu uing
01 paubisap sI Jojoeal
2y} ‘sisod 1nd 0] [dwane
ue uj [anj reajonN

‘Aemuapun

[INS suonedlIpoN

‘Aiafes Jea|anu Jo
spJrepuels 2diseq ||i|n} 10U
pIp 11 8snedaq Jojejnbal
Aq panoiddesip

sem ubisap pasodoid
"'SWa1SAS |011U0D

‘wa|qoid ay3 1ods 01 pajre} pue

Anpioey ayy paroadsul |le pey eaaly pue OAL
SINLS "uononyew Jo asneaaq 1sedal aq

0] pey sadald aAl} JO IN0 JN0H "19Z1INSSald

‘wiols

e ul Buijre) uaym pabewep sepn ‘saded
Buoim ul 1N a1aM SBJ|OH "BAIID3aP PUNOY
9I9M SWEas pjam Jo S107 "ddusladxa
Jeajanu Jaiea ou yum prek aulyoew
ysijod e ui spoyiaw areridoiddeul

YIM PapIa\ "lusWUreIu0d Jo Jaul| [991S




Fact sheet: Olkiluoto 3 — March 3, 2008

GREENPEACE

For briefings, background information etc, see: www.olkiluoto.info

On safety problems

Hirsch H. 2008: Potential Significance of Alleged Misconducts at the Welding of OL3.
http://www.greenpeace.org/finland/fi/dokumentit/OL3-HirschStatementAug08

Hirsch H., Neumann W. Progress and Quality Assurance Regime at the EPR Construction at Olkiluoto - Safety Implications of
Problems Encountered. May 2007. http://www.greenpeace.org/raw/content/finland/fi/dokumentit/progress-and-quality-

assurance.pdf

Finnish Radiation and Nuclear Safety Authority STUK 2006: Management of safety requirements in
subcontracting during the Olkiluoto 3 nuclear power plant construction phase.
http://www.stuk fi/stuk/tiedotteet/2006/en_GB/news 419/ files/76545710906084186/default/'STUK%20Inves

tigation%20report%201_06.pdf

Real energy solutions

Revolution of sustainable energy in Finland (2008) — English summary.
http://www.greenpeace.org/finland/fi/dokumentit/energyrevolutionSummary

Energy [R]evolution - Global energy scenario commissioned by European Renewable Energy Council and Greenpeace:

http://www.energyblueprint.info/

International briefings from Greenpeace

http://www.greenpeace.org/finland/fi/dokumentit/global-nuclear-briefings

1 Finnish cabinet of ministers, January 2002 - decision-in-principle on
the construction of OL3. http://www.tem fi/files/13606/tvo1401.pdf

2 POWERnews September 2, 2009: AREVA Suffers Hefty Losses
from Delays in Finnish EPR Project.
http://www.powermag.com/POWERnews/AREVA-Suffers-Hefty-
Losses-from-Delays-in-Finnish-EPR-Project 2151.html

3 Valtioneuvosto 27.3.2001: Kansallinen ilmastostrategia VNS 1/2001.
[Finnish cabinet of ministers 27 March 2001: National climate
strategy.]

4 Finnish Energy Industries 2008: Sahkdntuotantoskenaariot vuoteen
2030. http://www.energia.fi/

5 Kauppalehti (Finnish financial newspaper) 11 Sep 2007: Olkiluodon
my6héstyminen maksaa kolme miljardia euroa.
http://www.kauppalehti.filavar/plehti/index.jsp?xid=2546439&date=20
07/09/11

6 European renewable energies federation press release 24 Oct 2006.
http://www.eref-europe.org/dls/pdf/2006/eref pr 241006.pdf

7TVO Ownership and finances. http://www.tvo.filwww/page/261/

8 Finnish Broadcating company YLE 11 Oct 2007: Ydinvoimalan
kotimaisuusaste voi jaada tavoitteista.

http://www.yle fi/uutiset/24h/id72082.html

9 Wind power alone could have created 10000-20000 jobs: Tuulivoima
Suomessa - Vientinakymié ja paastévahennyksia. CLIMTECH 2/2002.
www.vtt filpro/climtech/material/climtech 2-02 fin2.pdf.

10 Energy scenario report commissioned by the Finnish government
as a basis for the 2005 energy strategy. Forsstrom, J. and Lehtila, A.
2005: Skenaarioita ilmastopolitiikan vaikutuksista energiatalouteen.
VTT Processes. http://www.vtt.fi/inf/pdf/workingpapers/2005/W36.pdf
11 See for references and graphs Lauri Myllyvirta 2007: Real, nuclear-
free energy solutions for Finland.
http://www.olkiluoto.info/en/18/3/127/

12 Ernst&Young 2007: Renewable Energy Country Attractiveness
Indices Q3.

http://www.ey.com/GLOBAL/content.nsf/International/Oil Gas Renew
able Energy Aftractiveness Indices

13 For a detailed analysis and references, see Hirsch H., Neumann W.
Progress and Quality Assurance Regime at the EPR Construction at
Olkiluoto - Safety Implications of Problems Encountered. May 2007.
http://www.greenpeace.org/raw/content/finland/fi/dokumentit/progress-
and-quality-assurance.pdf

14 Helsingin Sanomat linternational edition 11 Aug 2007: Further
nuclear reactor construction delays could lead to electricity shortage.
15 Finnish Radiation and Nuclear Safety Authority STUK 2006:
Management of safety requirements in

subcontracting during the Olkiluoto 3 nuclear power plant construction
phase.

http://www.stuk fi/stuk/tiedotteet/2006/en_GB/news 419/ files/765457
10906084 186/default/STUK%20Inves

tigation%20report%201_06.pdf

16 The decision in principle by the Government concerning Posiva
Oy's application for the construction of a final disposal facility for spent
nuclear fuel produced in Finland. 2001.

http://www.stuk filydinturvallisuus/ydinjatteet/loppusijoitus _suomessa/
en_GB/luvat/ files/73810747422542880/default/decision_in_principle.

pdf
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