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PAAKIRIOITUS

essujen jilkeisessi aivoriihessd
osa messupiivystijistid paitti
perustaa naisten tiedotusjoukon,

Energiakanavan, jolle haettiin suojaa
ATS:n siipien alta. Lahttkohdaksi asetet-
tiin sdteilyyn ja energiaan liittyvén tie-
teellisen tiedon valittdminen alan ulko-
puolisille. Yhtend tavoitteena oli ja on
edelleen hidlvyttaa tekniikan pelkoa ja
muuttaa asennetta tekniikasta vain mie-
hille kuuluvana. Energiakanavan perusta-
miskokouksessa pidettiin tirkeénd, ettd
naisten viestintdryhméé ei rinnasteta fe-
ministisiin liikkeisiin. Naiselta naiselle
viestimiseen uskottiin, ja sen eteen halut-
tiin tehdd toitd. Kymmenen vuotta on ku-
lunut ja usko tdhédn viestimistapaan on
vain vahvistunut.

Aina silloin tdll6in kuulee kysymyksen
tarvitaanko erillistd naisryhmid, YG-
joukkoa ja senioreita. Monilla eri aloilla
on omia naisten ja nuorten jirjestojd ja
osastoja. Kun ydinala ei ole erillinen saa-
reke yhteiskunnassa, on luonnollista, ettd
alan jéarjestd hyodyntdd muiden jdrjestdjen
hyvid malleja. Energiakanava ei ole ollut
vain viestintikanava, vaan se on energia-
ja séteilyalalla toimivien naisten verkosto.
Sen kautta saadaan ajankohtaista tictoa,
kouluttaudutaan yhdessi ja hoidetaan kan-
sainvilisid yhteyksié sisarseuroihin. Kaik-
ki nimé kontaktit ovat vuosien aikana hel-
pottaneet monia yhteydenottoja ja palvel-
leet my0s arkista aherrusta. Titd kautta
my0s tybnantajat ovat saaneet hystyi toi-
minnasta.

Anneli Nikula

FK Anneli Nikula on Teollisuuden Voima Oy:n johtava asiantuntija sekd
WIN Globalin executive boardin jdsen ja ATS Energiakanavan puheenjohtaja.

Naiset jo nuoret
tulevat ja tekevit

ATS:n naisten tybryhmd Energiakanava syntyi kymmenen vuotta sitten "Ilo
Olla Nainen” messutapahtuman siivittimand. Messujen multivisioesityksessii
”Naisenergiaa” kerrottiin, kuinka energia on helpottanut monia kotitoitd ja
antanut naisille mahdollisuuden laajentaa elamdnpiiriddn kodin ulkopuolel-
le. Miespuoliselta kollegalta olen saanut tihdn kommentin: Siind tuli tehtyd
paha virhe! Niin kuin usein muissakin asioissa tehtyd ei saa tekemdittomdksi
ja vanhaa on turha haikailla. Naiset ovat nopeasti omaksuneet sdahkolaittei-
den antaman hyddyn ja kotitalouksien sdhkonkdytto on edelleen kasvusuun-
nassa. Astianpesukone ei vield ole yhtd yleinen kuin pyykinpesukone.

Energiakanavan tyon tuloksia on vaikea
mitata. Me mukana olleet olemme vakuut-
tuneita tyon tarpeellisuudesta. Siteilevien
naisten seminaari on osoitus, ettd kysyntid
tillaiselle toiminnalle niyttid edelleen ole-
van olemassa. Kymmenen vuoden aikana
on saatu monet vilpittomét kiitokset ener-
giatietouden vilittdmisestd. Erityisesti
ilahdutti nykyisin korkeassa asemassa ole-
van naispoliitikon kirje, jossa mm. todet-
tiin: “Ilmaisen sukupuolisidonnaisen iloni
siitd, ettd naiset alkavat nakyd yhéd enem-
mén myds energiaan ja tekniikkaan liitty-
vien asioiden yhteydessd.”

Energiakanavan syntymiseen vaikutti
myds kansainvilinen Women and Nuclear
Energy -projekti, joka oli kdynnistynyt
vuonna 1989 ENS:n jérjestimissd PIME
89 -tapahtumassa. ENS:n informaatioko-
mitean puheenjohtajana oli tuolloin Juhani
Santaholma. Hénen tukensa oli erittdin
merkittdvd kansainvilisen Women in
Nuclear (WIN) ryhmén syntymiseen
vuonna 1993. Edellisend vuonna kokoon-
tui 30 naista 10 maasta Helsinkiin mietti-
mién yhteisid sadntojd toiminnalle.

Nyt WIN on kasvanut WIN Globaliksi:
mukana on yli 1800 naista 51 maasta.
Kymmenvuotisen toimintansa kunniaksi
Energiakanava sai WIN Globalin timéin
vuoden vuosikokouksen Helsinkiin. Suu-
rin osa jdrjestelyistd on takana ja odotam-
me innolla kansainvilisid kollegoja kesi-
kuussa Suomeen. Iloisen jilleenndkemisen
ja kokousasioiden lisgksi esittelemme mie-
lellimme ja ylpedni suomalaista ydinvoi-

maosaamista. Kuuluvathan vierailukoh-
teemme Loviisan ja Olkiluodon laitokset
maailman parhaimmistoon, Niissd on mal-
lia muillekin maille.

Tissé lehdessd on WIN Globalin liséksi
asiaa uraanin hankinnasta ja sen ympéris-
tovaikutuksista. Télld teemalla on vahva
side myos viestintddn. Séteilevien naisten
-seminaarissakin ovat uraanin louhinnan
ympéristovaikutukset ja ydinjétteiden lop-
pusijoitus kysytyimpié asioita. Yleensd ha-
lutaan tietdd, onko energiantuotannon ym-
péristovaikutuksia tutkittu koko elinkaaren
ajalta ja onko otettu huomioon esimerkiksi
energiankulutus uraanin louhinnassa ja
kuljetuksessa. Myos Suomen uraaniostot
Australiasta ovat kiinnostaneet. Tdmén
lehden artikkeleista saa hyvén kuvan ydin-
polttoainekierron alkupadn ympéristorasi-
tuksista. Niistd on hyvd sekd naisten ettd
miesten jakaa oikeaa tietoa.

Uskon vahvasti, ettd Energiakanavan
alkuperdisestd tavoitteesta on jotakin jo
saavutettu! Positiivinen palaute sekd
naisilta ettd ydinalan miehiltd kannustaa
Energiakanavaa jatkamaan toimintaansa.
Syksylld Energiakanava juhlii kymmen-
vuotistaivaltaan Sditytalolla. Ja edelleen

on ilo olla nainen.
|
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RESUME

Anneli Nikula

Women and

MSc. Anneli Nikula is corporate adviser in Teollisuuden Voima Oy and also a member of WIN Global's
executive board and the chair of Energy Channel, the working group of Finnish Nuclear Society.

the Young

Come Out and Act

he Energy Channel, an ATS wor-
king group for women, was estab-

lished ten years ago as an outcome
of the “It is a privilege to be a woman”
event. In a multi-vision show “Female
Energy” it was told how energy has made
many -household chores easier and given
women a chance to widen their everyday
environment outside home. A male col-
league of mine commented on this: That
was a major mistake! As in many other
things, you cannot undo what has already
been done and it is not worth while to
long for the times gone by. Women have
quickly seen the advantages of electric
devices and the electricity consumption
of households still continues to increase.
A dishwasher is not yet as common at
our homes as the washing machine.

In the think tank held after the fair,
some of the fair attendants decided to es-
tablish an information distribution group
for women. The group was named the
Energy Channel and the Finnish Nuclear
Society took it under its wings. One of
Energy Channel’s goals was, and still is,
to dispel fears connected to technology
and change attitudes towards technology
as belonging only to the male world. In
the founding meeting it was emphasized
that the information distribution group of
women should not be equalled with femi-
nist movements. Information distribution
from women to women was believed in
and the members wanted to work for it.
Ten years have elapsed and belief in this
form of information distribution has only
strengthened.

Every now and then you hear a questi-
on do we need special groups for women,
Young Generation or seniors. Many fields
have their own organisations or sections
for women and the young. When nuclear
business is not separate island in the socie-
ty it is only natural that the good example
of other organisations is made use of. The
Energy Channel has not been only a

means of information distribution. It has
also been a network for women working
in the field of energy and radiation.
Through the Energy Channel it is possible
to get up-to-date information, education
and to keep up contacts with international
sister organisations. During the past years,
these contacts have often made communi-
cating easier and served also the everyday
work, This way also the employers have
profited by the activities.

It is difficult to measure the results of
the work of the Energy Channel. We, who
have participated in the activities, are con-
vinced of the importance of the work. The
seminar "Radiating Women" shows that
this kind of activities are still called for.
During these past ten years many sincere
thanks have been given to the Energy
Channel for distributing information about
energy. We were especially pleased to re-
ceive a letter form a female politician at a
high position in which it was e.g. written
that: “I express my gender bound pleasure
for the fact that women are more and more
often seen in connection with matters rela-
ted also to energy and technology.”

The international "Women and Nuclear
Energy" project had also an effect on the
establishment of the Energy Channel. The
project was launched in 1989 in PIME 89
arranged by the European Nuclear Socie-
ty. That time the chairman of the ENS in-
formation committee was Mr Juhani San-
taholma. His support was extremely im-
portant when the international Women in
Nuclear (WIN) was founded in 1993. In
1992, 30 women from 10 countries assem-
bled in Helsinki to discuss and agree upon
common rules for the activities.

Today WIN has grown to WIN Global
with more than 1800 women from 51
countries as members. In the honour of the
10-year anniversary the Energy Channel
will host the WIN Global meeting this
year in Helsinki. Most of the arrangements
have been made and we wait with enthu-

Tel. +358 9 6180 2505, e-mail: anneli.nikula @tvo.fi

siasm to welcome our international collea-
gues to Finland in June. In addition to a
cheerful reunion and the meeting topics
we will present with pleasure and pride
the Finnish nuclear know-how. The mee-
ting representatives will make tours to the
Loviisa and Olkiluoto nuclear power
plants which are among the best in the
world and which can be set as examples
also to other countries.

In this issue of ATS Ydintekniikka you
will find articles, besides WIN Global,
e.g. of uranium procurement and its envi-
ronmental effects. This theme has a firm
bond also with information distribution.
The environmental effects of uranium mi-
ning and the final disposal of nuclear
waste are also among the most discussed
topics in the seminar "Radiating Women".
Most often people want to know whether
the environmental effects of entire cycle
of energy production have been studied
and if e.g. energy consumption in uranium
mining and transport have been taken into
account. Also uranium purchases from
Australia have aroused interest. The artic-
les in this issue will give a good picture of
the environmental effects of the front-end
of the nuclear fuel cycle. They will serve
as a good reference for both women and
men when distributing accurate inform-
ation.

I have a firm belief that some of the
goals originally set by the Energy Channel
have already been reached! Positive feed-
back both from women and men in the
nuclear field will encourage the Energy
Channel to continue its activities. In the
coming autumn the Energy Channel will
celebrate its 10-year anniversary at the As-
sembly House of the Estates. It is still a
privilege to be a woman.

|

Anneli Nikula

ATS Ydintekniikka (29) 2/2000




Johtokunta

ATS:n johtokunta uudistui

Karkauspdivand 29.2.2000 jirjestetty ATS:n
vuosikokous vaihtoi seuran johtokunnan seit-
semdistd jisenestd perdti neljd. Syy ei kuiten-
kaan ollut sen dramaattisempi kuin mddrdai-
kojen tiyttyminen: seuran sddntojen mukai-
sesti jdsenet valitaan johtokuntaan kolmeksi
vuodeksi ja tiimdn lisdksi puheenjohtaja enin-
téicin kolme kertaa perdkkdin yhdeksi vuodeksi
kerrallaan. Tilld kertaa erovuorossa olivat
puheenjohtaja Seppo Vuori (VIT Energia),
varapuheenjohtaja Anneli Nikula (TVO) seki
jésenet Olli Nevander (Fortum Engineering)

Jja Tapio Saarenpdd (TVO).

&

Rolf Rosenberg
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ATS:n uusi puheenjohtaja Harri Tuomisto.

diden menetysten korvaamiseksi

vuosikokous valitsi johtokuntaan

uutta verta neljin henkilon verran.
Kaikki valinnat tehtiin yksimielisesti. Uun-
deksi johtokunnan puheenjohtajaksi valit-
tiin Harri Tuomisto (Fortum Engineering).
Muiksi uusiksi jdseniksi valittiin Rolf Ro-
senberg (VTT Kemiantekniikka), joka otti
varapuheenjohtajan tehtiivdn vastaan, sekd
Kari Kaukonen (TVO) ja Martti Kitka
(TVO). Johtokunnassa jatkavat vanhoina
jisenind Elina Martikka (STUK), rahaston-
hoitaja Juhani Vihavainen (LTKK) ja sih-
teeri Jarmo Ala-Heikkild (TKK). Allaoleva
tarkempi esittely, joka luonnollisesti kes-
kittyy uusiin jéseniin, on tehty johtokun-
nan jdsenten itse antamien tietojen perus-
teella.

Harri Tuomisto
puheenjohtajaksi

ATS:n uusi puheenjohtaja Harri Tuomisto
on tekniikan tohtori ja hén toimii tutkimus-
piillikkond Fortum Engineering Oy:n ydin-
voimatekniikan turvallisuus- ja polttoaine-
toimistossa, jonka palveluksessa hin on
ollut vuodesta 1978. Harri on my&s ydinvoi-
malaitosten termohydrauliikan ja onnetto-
muusanalyysien dosentti LTKK:ssa. Harrin

nykyinen toimenkuva on johtaa ydinvoima-
laitosten termohydraulisia onnettomuus- ja
laitosanalyysejd, niiden tueksi tarvittavaa
tutkimus- ja kehitystoimintaa sekd ydintur-
vallisuuteen liittyvid konsulttitoitd. Harri
ottaa aktiivisesti osaa alan tutkimus- ja ope-
tustoiminnan edistdmiseen seki kansallisel-
la ettd kansainvilisell4 tasolla. Viime vuosi-
na hén on osallistunut aktiivisesti my6s fuu-
sioreaktorien teknologiahankkeisiin. Harri
on naimisissa ja hinelld on kolme lasta.
Harrastukset liittyvit jokapdiviiseen eld-
méin eli perheeseen, tyohon, ystiviin, mat-
kustamiseen, kieliin, opiskeluun, nautiske-
luun ja valitettavasti lijan véhin likuntaan.

Neljd uutta
johtokunnan jésenti

ATS:n varapuheenjohtaja Rolf Rosenberg
on filosofian tohtori ja hén toimii VTT Ke-
miantekniikan teollisuusfysiikan tutkimus-
padllikkond Otaniemessi, tehtdvandin tutki-
muksen johtaminen. Teollisuusfysiikassa
tyoskentelee 50 henkilod, joiden tutkimusai-
heita ovat prosessi-ja materiaalitekniikka,
fuusio, ydinjétetutkimus, neutronidosimet-
ria, ydintekninen mittaustekniikka, aktiivi-
suuden kiyttdytyminen ydinvoimalaitoksis-
sa ja safeguards-mittaustekniikka sekd tutki-
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ATS:n johtokunta 2000 esittelyssi

musreaktori ja silld tehtdvd BNCT-tutki-
mus. Rolf on naimisissa ja hinelld on kaksi
aikuista lasta. Rolfin harrastuksiin kuuluvat
vapaa-ajan asunto Tvirminnessd, luonnossa
liikkuminen, lintujen tarkkailu, veneily, sie-
nestys ja laskettelu.

Johtokunnan jdsen Kari Kaukonen on
Lappeenrannasta 1995 valmistunut diplomi-
insindori ja hin tydskentelee Olkiluodossa
kiyttotekniikan jaospidllikkond, Kdyttotek-
nitkan tehtivind on toimia laitosten kiyton
tukena ja laatia laitosten kiiyttod varten tar-
viltavat ohjeet sckd kdyttomaardimet. Myos
voimalaitosprosessin ja sen hyotysuhteen
valvonta kuuluu yhtend osana jaoksen péi-
vittdisiin rutiineihin. Kari harrastaa melkein
mitd vain sesongista riippuen, mutta Lapin
taika on hénen pétinsd pysyvisti sekoittanut
ja avovaimo Nina on hénkin kairan lumoi-
hin jadnyt. Pitkit vapaat vietetiin mokilld
kalastaen, saunoen, grillaten ja lukien. Li-
siksi Kari on ollut mukana nuorkauppaka-
maritoiminnassa vuodesta 1998,

g il oot
o i’ﬂa \#&ﬁ*?}.‘;‘ ¥

Kari Kaukonen.

Neljds uusi jasen Martti
Kitkd on my6s diplomi-insi-
nodri ja hin toimii vanhempa-
na asiantuntijana TVO:n Hel-
singin konttorissa. Martin teh-
tavit liittyvit TVO:n varautu-
mishankkeeseen mahdollisen
periaatepddtoshakemuksen
jattdmiseksi vuden ydinvoi-
malaitoksen rakentamiseksi.
Hénen erityisind vastuualuei-
naan ovat sidosryhmésuhteet
ja viestintddn osallistuminen.
Martti on naimisissa ja hinen
harrastuksiinsa kuuluvat aate-
politiikka, postimerkkeily ja
laskettelu.

Kolme kokenutta
Jjatkaa tehtévissiian

Kolmatta vuotta johtokunnan
jdsenend jatkaa Elina Martik-
ka. Elina on fi-
losofian kandi-
daatti ja hén toi-
mii Séteilytur-
vakeskuksessa
ydinmateriaa-
litoimiston pal-
likk&né. Toimen-
kuvaan kuuluvat ydinaseiden
levidmisen estimiseksi tarvit-
tavan kansallisen valvontajir-
jestelmiin ylldpito ja kehittd-
minen, Ulkoministerién ra-
hoittaman ydinsulkuohjelman
toteuttaminen Venijalld seki
yhteistyd IAEA:n ja Eurato-
min kanssa.

Samoin kolmas vuosi
ATS-palvelusta on edessiin
Juhani Vihavaisella. Juhani
on tekniikan lisensiaatti ja
hén toimii laboratorioinsindé-
rind Lappeenrannan teknilli-
sen korkeakoulun ydinteknii-
kan laboratoriossa. Hinen
tyotehtdvialueensa on varsin
laaja, esim. huolehtiminen la-
boratorion tietokonelaitteista,
-ohjelmista ja yllipidosta
sekd tiloista. My6s laborato-
rion talousasioiden seuranta
seki henkilostoasiat, esim. ul-

Martti Kitkd,

komainen harjoittelijavaihto, kuuluvat Juha-
nin tehtéviin,

Toisen kautensa seuran sihteerini aloitti
Jarmo Ala-Heikkild. Jarmo on tekniikan li-
sensiaatti ja toimii assistenttina Teknillisen
korkeakoulun energiateknologioiden labo-
ratoriossa. Ydintekniikan kurssien opetus-
tehtidvien ohella hinen tydtehtdviinsd kuu-
luu tutkimus gammaspektrien analyysin ja
radioaktiivisten ldhteiden tunnistamisongel-
man parissa. Tihén tarkoitukseen on labora-
toriossa kehitetty Sampo- ja Shaman-ohjel-
mistot, joista jalkimméiinen on Jarmon vii-
toskirjatyon aiheena.

|
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Illkka Mikkola

Uranium mining

EH

Major part of uranium is produced
from a few rich deposits and from
uranium recycled from weapons
and from waste uraniums.
Additionally, uranium is produced
as a by-product of copper, gold
and phosphate, and separated
from some low-grade deposits with
new methods. The modern
technology does not require large
amounts of raw material and has
only minor effects on the environ-
ment. The costs have decreased:
the cost of uranium in the concent-
rate is about USD25/kgU. Ura-
nium resources are large and mi-
ning companies are discovering
new resources when needed.
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ranium was produced in 1940-60’s
even from very low-grade ore de-
posits for military use and before

that for medical purposes. This resulted in
huge waste heaps, which still at some pla-

Uranium at conversion plant, Canada. Photo: I. Mikkola.
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Australian uranium concentrates. Photo: 1. Mikkola.

ces ruin the reputation of the industry. It
also resulted in large uranium and tails
uranium stocks from which uranium can be
recycled to electricity production. Today
uranium production is a clean industry.

In order to understand the background, is
first presented the colorful history of uran-
ium. Then the modern uranium production
technology and its environmental effects are
deserilsed.

ATS Ydintekniikka has published in its
issue 2/89 (Uranium 200 Years anniversary
issue) detailed, scientific and interesting ar-
ticles on uranium’s origin, geology, history
and production technology. An excellent ar-
ticle on uranium’s environmental effects
was published in ATS Ydintekniikka 3/96.
The present article emphasizes on the chan-
ges happened in 10 years: richer ores, utili-
zation of diluted military uranium and tails
uranium and new environmental aspects.

Commercial uranium is subject to the
NPT-safeguards and stays under the IAEA
control and will not used for military purpo-
ses. On the contrary, uranium and its resi-
dues coming to the market due to disarma-
ment have been taken under control and re-
cycled as fuel. However, uranium exists
everywhere, there are no technical obstacles



Key Lake before mining. Photo: I. Mikkola.

for its production; the prohibition of milita-
ry use is a matter of political actions. So far,
the application of international safeguards
has a record of success.

COSMOLOGICAL, GEOLO-
GICAL AND INDUSTRIAL
HISTORY OF URANIUM

Origin of uranium in the earth

The earth’s uranium was born in supernovas
6.5 billion years ago. Elements heavier than
uranium have almost completely disappea-
red from the earth. Uranium isotopes are
nearly permanent but they decay slowly
through long chains into lead and helium.
The half-times of uranium isotopes U-235
and U-238 are 0.7 and 4.5 billion years.
The U-235 content today is 0.71% of all
uranium. When the earth was born, the
amount of uranium isotope U-238 must
have been twice as large as today, and the
U-235 amount was as large as the U-238
amount.

Uranium in the earth’s crust

The earth’s continental plates contain on the
average 1.4 ppm of uranium. This is much
more than the content in the earth’s mantle
above which the continents float. The heat
and kinetic energy of the continental plates
originates mainly from the decay of uran-
ium, thorium, potassium and their daugh-
ters.

Very high concentrations of uranium
have been generated at some places in the
continental rocks. Granite contains uranium
about 4 ppm or 10 g in a cubic meter. Thus
a cubic meter of granite has as much energy
as a cubic meter of milled peat - the rapakivi
granite at Loviisa even more. Fortunately,
there is no need to use so low-grade uran-
ium deposits as much higher grades occur.

Oklo natural
nuclear reactor

One aspect of the history of uranium is well
described by the rich uranium deposit at
OKlo, Gabon. The French found out in 1972
that over a billion years ago natural nuclear
reactors have operated for several millions
of years at Oklo. At that time, the U-235
content was still over 3%. The reactors ope-
rated there while evaporation of water and
warming up of uranium regulated and limi-
ted the effect - the same principle that ap-
plies to modern water reactors.

Discovery of uranium
and early utilization

But it was not until September 1789 when
the German chemist Martin Klaproth pub-
lished the discovery of a new element at the
Prussian Science Academy in Berlin. He
isolated uranium from the pitch blende of
the Joachimthal silver mine. Uranium oxi-
des and salts are colored and that is why
uranium was first used for coloring glass
and porcelain green, yellow and red (“An-

nagelb” etc.). Uranium glass is today a col-
lection item.

In the beginning of the 1900’s the first
uranium fever rose when radiation and ra-
dium became known. Pierre Curie discove-
red uranium’s radioactivity in 1896 and his
student Marie, later also Curie, discovered
the source of radioactivity, uranium’s
daughter radium, in 1898. Pure uranium it-
self emits only weak alpha radiation, which
barely leaves uranium.

Radium was for a long time the most im-
portant radiation source in radiotherapy and
its price still in the 1930's was as high as
USD 80 000 per gram. Daughter element
radium was segregated from the ore and
uranium was considered waste. The next
uranium fever after the World War II was
caused by armament. After the armament
race, the interest in uranium and its price
decreased until the oil crisis in the 1970's
and the environmental effects of the fossil
fuels made electricity production with uran-
ium attractive.

First mines

A lot of uranium was mined to produce ra-
dium. Waste heaps still exist. The bad repu-
tation of uranium mines originates from
these old times mines e.g. from Colorado
and New Mexico. Canada’s first uranium
mine was Port Radium in the northern tun-
dra in the 1930’s. Its first mine manager
was Mr Emil Walli, a Finnish mining engi-
neer. Uranium was transported south by air
and, further by rail to the Port Hope spin-
ning mill, which was transformed into a re-
finery. This broke the Belgian monopoly,
which was based on Congolese uranium.
The bitter antidote of the Belgians was to
lower the radium price to USD 20 000/g.
The mines that supplied the “U.S. natio-
nal security” uranium boom from Canada
had uranium contents of about 0.1% or two
pounds of uranium oxide in a ton of ore.
The wastes from the old Canadian uranium
mines have later been properly stabilized
and covered, and the sites have been lands-
caped. The Soviet system produced e.g.
220 000 tons of uranium only in East Get-
many from similar low grade ores, excava-
ted hundreds of kilometers of tunnels and
left wastes untreated (the Germans later
treated them). Also other metal industry was
in the old times pretty similar and mill
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waste heaps still exist at several places in
the world.

ORIGIN AND
SUFFICIENCY OF URANIUM

Uranium deposits

The largest reported uranium deposits are in
Australia, while the largest production is in
Canada; both countries have also several
promising areas. Canada’s uranium is today
produced mainly in the province of Saskat-
chewan, in the region of the hundreds of ki-
lometers wide Athabasca sandstone area, a
lenticular ore body on a granite bedrock. In
the future, most of uranium mining will con-
centrate in two uranium ore deposits found
at the depth of 500-900 meters (McArthur
River, Cigar Lake, uranium grade 9-15%).
New promising ore bodies have been inter-
fered.

Copper and gold ores contain often also
uranium, e.g. in South Africa. Largest of
such known deposits is, however, located in
Australia: At Olympic Dam deposit there
are 20 kg copper and 0.5 kg uranium in one
ton of ore, and there is ore for two hundred
years of production and more energy than in
all North Sea oil.

Sufficiency and
producer countries

About 60 000 tons of natural uranium are
needed per annum. The nuclear electricity
production has continued to increase, but
the need of uranium has not recently increa-
sed because more electricity is generated
out of one kilogram of uranium than before.

Uranium is produced in the near future as
follows (rough estimates):

- Rich Canadian deposits (U-contents ty-
pically 9-15%) 20%

- Australian deposits, mostly as a by-pro-
duct of copper 10%

- Other mines (South Africa, Kazakhs-
tan, Uzbekistan, Namibia, Russia, Niger,
U.S.A.), mostly in-situ leaching, by-product
of gold and copper (except Niger, Namibia)
30%

- Secondary sources (refining or re-en-
richment of wastes, dilution of military
uranium, strategic stocks) 40%.
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The reserves of ‘inexpensive’ uranium
(less than USD50/1b), 4 million tons, will be
sufficient for 60 years with the present con-
sumption and the secondary sources in addi-
tion. There exist plenty of speculative and
more expensive reserves, e.g. more than 10
million tons only in phosphates. Also ex-
traction of uranium from seawater has been
studied. Additional inexpensive reserves
have always been discovered when required
and when price has increased, so most likely
it will not be necessary to use the more ex-
pensive uranium reserves.

The owners of the richest deposits conti-
nue prospecting in Canada as well as in the
promising areas in Australia mainly to pre-
vent the competitors from finding as rich
deposits.

Origin, obligation codes,
milling and conversion

The origin of the uranium imported e.g. to
Finland is, as the customs see it, the country
where the fuel assemblies are manufactured,
in case of a EU-member country the EU. In
fact, uranium fuel is an EU-fuel in statistics.

Furthermore, uranium has due to the sa-
feguards control the obligation code of pea-
ceful use, or the code of the country of ori-
gin. The obligation code and the ownership

can be exchanged within the limitations of
the regulations, for instance in order to
avoid physical transports of uranium. For
instance, many transports across the Atlan-
tic are avoided through swaps.

Most of western world uranium is stored
at uranium refineries, conversion plants or
at enrichment plants. There uranium is
mostly on uranium accounts like money in a
bank. The authorities control that the uran-
ium inventory coincides with the transports
in and out. The mining company will recei-
ve uranium on its account after the quantity
and quality of the delivered material has
been analyzed and proved to fulfill the spe-
cification. At the conversion plant uranium
is traded from one account to another, for
example from the mining company’s ac-
count to the account of a power company.
In this case, however, the total amount of
uranium under each obligation code re-
mains the same.

PRODUCTION
TECHNOLOGY

New mining methods

In Canada all uranium is produced in the
northern parts of the Province of Saskatche-
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Decommissioned Tailings Pit

Busement rock

Key Lake after mining
and decommissioning. Picture: Cameco.

wan from rich ore bodies, at three proces-
sing plants. New deposits, mines and mills
are mainly owned by the Canadian Cameco
and the French Cogema.

In 2000 the McArthur River mine has
been inaugurated and opened. The ore is
mined carefully with an automatic Raisebo-
ring Remote Mining drilling and crushing
method whereby the number of under-
ground personnel can be minimized.

The ore will be transported to the mil-
ling plant of the now already closed Key
Lake mine. Before milling, it will be dilu-
ted down to 4% with the low-grade ore
from the Key Lake mine. The average con-
tent of the Key Lake ore, once considered
to be high, was 2%. The arising mill tai-
lings will be solidified into a kind of ce-
ment and finally, the old Key Lake open
pit mine is filled with the tailings and co-
vered by clay. After the activities have
been completed, the site will be covered by
a lake, i.e. the site will be restored as Key
Lake.

In the future, also another equally rich
mine, Cigar Lake, will be opened. Its ore
will be transported correspondingly to the
present processing plant at Rabbit Lake.
The so-called jet boring mining method
will be used at this mine. The ore will be
mined and crushed in a mining tunnel ex-
cavated under the ore body, wherefrom it
then will be crushed and milled and pum-
ped as slurry to the processing plant on the
surface without extra underground mining
personnel. A 100 bar water jet is used in
the jet boring method. In this method, the
ore body is frozen (1 - 2 years) before mi-
ning is started.
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Ore processing

At a processing plant or mill, the ore is crus-
hed and grinded (with the new automatic mi-
ning methods part of this is already done at
the mine as told above), uranium is leached
in sulphuric acid, the solution is concentrated
and uranium is extracted with various met-
hods; most commonly with solvent extracti-
on using an organic solvent, with steps of
stripping and precipitation including also
other solvent treatments and filtering. Final-
ly, uranium is calcinated and filled in 200
liter steel drums. The drums hold about 400
kg of triuranium oxide (U;0y), called also
‘yellow cake’. The drums are packed in
transport containers sealed for transport.

The waste solution contains mineral
aggregate slurry, calcium sulphate origina-
ting from sulphuric acid and heavy metals
from the ore, ¢.g. radium. Radium is stabili-
zed with barium sulphate before the tails are
finally disposed of in a particular tails pond
made in an old mine or some other suitable
site intended for tails disposal. Stabilization
prevents the migration of the elements and
for example, radon emissions.

Low-grade ores,
the in situ leaching process

Today it is not economical to mine low-
grade uranium ore bodies with conventional
mining technology. However, for example
in Niger and Namibia the ores have lower
grade than in Canada but the mines are open
pit mines, techniques have been improved
and uranium production is one of the few
essential sources of income in the countries
in question.

In other countries like the U.S.A., Ka-
zakhstan and Uzbekistan, the new mines
operate with the ISL method (In-Situ Leac-
hing). Rows of production wells are drilled
in land areas containing ore bodies. Under-
pressure is pumped into the production
wells through pipelines. On both sides of
the production wells are drilled rows of
charging wells. Through them a leaching
solution suitable for the mineral is led into
the soil. The solution can be e.g. diluted car-
bonic acid (carbon dioxide and water, oxidi-
zing agent to reduce uranium), or just water
if the mineral is water-soluble. At the end of
the mine production, finally, clean water is
led through the production wells in order to
recover the soil to the state it had been befo-
re ISL operations were started.

Uranium as a by-product

The South African uranium is extracted
mainly from gold mine tailings. These li-
quids arise in any case at a gold mine and
uranium is extracted from the liquid.

The largest uranium producer in Austra-
lia is Western Mining. They own the huge
Olympic Dam copper deposit between the
big salt lakes in the South Australian desert.
Mining operations have been estimated to
continue for 200 years. The copper refinery,
which uses the Outokumpu flash smelting
technique, produces about 200 000 tons of
copper annually. Gold and silver and annu-
ally about 4000 tons of uranium are extrac-
ted from the waste solution of the copper
mill. The underground mine uses modern
mining techniques. Extraction of uranium
and processing from the copper mill process
waste is made using similar concentration
methods as at conventional uranium pro-
duction processes, and the mill tailings are
also treated similarly.

At ODM, the mining tunnels are in the
depth of about 400 meters. The mining sto-
pes which may be of the size of a multistory
building and the tunnels which are no lon-
ger in use are filled with a mixture of mil-
ling and mining wastes and cement. In this
way, a new shaft can be excavated beside
the old one and the whole ore body can be
exploited. Ash is brought from the coal-
fired power plants from the coast as return
transports and added into the filling material
with cement. This solves also the disposal
problem of ash.
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Refining and conversion

In the next phase, at the conversion plants,
uranium is first refined (refinery) and then
fluorated (conversion) into uranium hexa-
fluoride, into a salt which can easily be con-
verted into a gaseous form when heated and
thus becomes suitable for uranium’s isoto-
pic enrichment. Uranium hexafluoride salt
is packed in special pressure containers ha-
ving a volume of about 8 tons of uranium
and can safely be transported and stored.

SECONDARY
SOURCES OF URANIUM

Military uranium

Military uranium - enrichment grade usually
over 90% - has been produced in vast
amounts but used very little. Although it has
been used in hundreds of military ship reac-
tors, there is so much of this material that
even the governments consider military
uranium as excess. This has been the reason
for the disarmament agreements. But what
to do with the nuclear material
from dismantled arms?

Most of the world’s milita-
ry uranium is in Russia. After
the Soviet Union disintegra-
ted, the U.S.A. became inte-
rested in military uranium,
partly for national security
reasons and partly because the
U.S.A. has expensive enrich-
ment capacity (gas diffusion),
which could be replaced with
the enrichment included in the
military uranium. A 12 billion
dollar agreement was made
between their governments.

Nuclear warheads are dis-
mantled and military uranium
is diluted with re-enriched
tails uranium. Since 1996,
this kind of civil material,
with an enrichment grade of
4.5% has been transported
to the U.S.A. The annual
amount is about 1000 tons,
which is enough to operate 50
nuclear power plants. The ag-
reement is made for 15 years
and includes less than half of
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the military uranium in Russia. Russia it-
self apparently uses various uranium
stocks from the armament period in its
nuclear power production. And there is
also much U.S. military uranium.

Disarmament creates a uranium mine co-
vering 15-20% of world’s uranium need for
several decades.

Tails uranium
and other recycling

When uranium was enriched in gaseous dif-
fusion plants, plenty of isotope U-235 was
left in the tails uranium. As a result of the
planning system of the Soviet Union, Russia
has a lot of new, excess enrichment capaci-
ty, centrifuges. Uranium both from own
tails uranium and the tails uranium from the
Western European enrichment plants are re-
enriched with them for peaceful use. The
energy need of the new centrifuges is only a
few percentages of the energy need of the
gas diffusion plants. Processing of the tails
uranium is considered as one of the world’s
largest uranium mines. Also many other
stocks of uranium are recycled. Enriched

Scoop Tram

Raiseboring Remote Mining-method. Picture: Cameco.

tails uranium and other recycled uranium
will cover 15-20% of the annual need.

The secondary sources of uranium cover
in all approximately 40% of the annual
uranium need in the world.

ENVIRONMENTAL EFFECTS
OF URANIUM PRODUCTION

General

Uranium basically replaces coal in electrici-
ty production. It does not compete with re-
newable energy sources. For example in
Finland, bio fuels are used much — and eco-
nomically — in the co-generation of heat and
electricity within the industry and in towns.
In addition, however, gas and coal are nee-
ded for these purposes. The need of additio-
nal electricity is covered with condensing
power. In its production, uranium decreases
the use of coal and imported electricity.

Emissions of more than two billion tons
of carbon dioxide and disadvantages of qu-
arrying and transporting hundreds of mil-
lions of tons of coal and other fossil fuels
are avoided in the world annual-
ly when using uranium. In addi-
tion, use of uranium fuel reduces
fine particle emissions and acid
rains (e.g. nitrogen oxides).

Environmental effect
of uranium used in
Finland

About 22 TWh electricity is pro-
duced annually by nuclear power
in Finland and approximately 70
tons of enriched uranium is re-
quired to produce it. What are
the effects on the environment
caused by the production of this
amount of uranium?

The nuclear fuel needed in
Finland can be enriched from
500 tons of natural uranium. If
you take into account that 40%
of uranium comes from seconda-
ry sources, the need of uranium
concentrates is about 300 tons.
When this amount is recovered
from say 4% ore, it will result in
10 000 tons of waste, milled
rock and mixture of slurry and
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calcium sulphate, which will bind other
chemicals. The heavy metals are stabilized
in a cement-like material and will end up in
the waste. The wastes will be disposed of in
the ground - e.g. in an old mine lined with a
suitable soil layer and covered with clay.
Emissions to water and into the air are regu-
lated and controlled. In addition, chemicals
from the process will be recycled, for exam-
ple as fertilizers. About one per mille ener-
gy is consumed in mining and milling com-

pared to the electricity amount produced
with the uranium in question. In Canada
local hydro power is used.

The rights of the local population are
taken into account in the extensive Environ-
mental Impact Assessments (EIA) and li-
censing processes. In Canada also other in-
terests of the local population, like employ-
ment and local trade, have been taken into
account by the Ministry of Northern Affairs;
e.g. local people are flown from the villages

CANADA PRODUCTION CENTERS & PROJECTS |
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to work for a week and back home for the
next week. The minister himself is an Indi-
an, the first MSc from his village.

Important environmental effects in the
producer country are work and means of li-
ving. But every coin has two sides: the pro-
duction of a corresponding amount of coal
is more than ten times more expensive, and
so gives work also to more people. In many
countries, e.g. in Germany, this is apparent-
ly an important reason to opposing nuclear
power production.

Radon

Radon content in uranium mines is control-
led with mine ventilation. The requirements
are the same as in other mines or tunnels.

Radon contents in the open air have been
studied extensively in Saskatchewan. In the
northern mining areas they have measured
definitely lower radon contents than in the
southern parts of the province, where the
cultivated prairie emits more radon. An ar-
ticle of this can be read in the ATS Ydintek-
niikka issue 2/1999. The whole concept of
collective population dose has been questio-
ned. In comparison, emissions of a fossil
fuel power plant are considered harmless to
health when concentrations in the air are
below acceptable limit values.

The after treatment of the modern mines
is such that even the theoretical “collective”
future dose is small, about the same as the
environmental effects caused by nuclear
power plant. In Canada, the dose is about
zero when a closed and covered mine is
under a lake. The additional doses caused
by by-product and recycled uranium are
also in practice near zero when the ore has,
in any case, been mined and the waste stone
heaps have and mill tailings arisen.

llkka Mikkola,

Manager, Fuel Procurement
Teollisuuden Voima Oy,

tel, + 358 9 6180 2400,
ilkka.mikkola @tvo.fi
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Ossi Koskivirta

Loviisan polttoaine-

huollon nykytilanne

Huhtikuussa vuonna 2000 otettiin
kéyttoon laajennettu kéytetyn polttoaineen
vilivarasto. Kuvassa reaktori-insindori
Per-Erik Hiigg.
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uden VVER-440 polttoainetyypin
lisensioimiseksi tehtiin yhdessi un-

karilaisen Paksin voimalaitoksen
kanssa vuonna 1996 sopimus British
Nuclear Fuels ple:n (BNFL) kanssa lisen-
siointiaineiston ja viiden polttoainenipun
koe-eriin toimittamisesta 1998 Loviisaan.
Sama lisensiointiaineisto toimitettiin myos
Unkariin viranomaishyviksynnéin saami-
seksi. Ndma viisi nippua ovat toimineet
reaktorissa suunnitellulla tavalla ja joulu-
kuussa 1999 niit4 pédtettiin ostaa lisida.
Samanaikaisesti BNFL-nippujen kanssa
Loviisaan hankittiin kauden nipun koe-erd
uudentyyppistd vendldistd polttoainetta.
My®6s nimé niput ovat toimineet reaktorissa
suunnittelulaskelmien mukaisesti.

Tuore polttoaine

Loviisan voimalaitoksen tuoreen polttoai-
neen toimituksia Ven#jiltd koskevat pitkd-
aikaiset sopimukset ovat edelleen voimassa.
Hinnoista jdrjestetiddn kuitenkin tarjouskil-
pailu ja kaupoista pddtetddn sen perusteella.
Seuraavat viisi vuotta polttoaineen toimitta-

Loviisan voimalaitoksen poltto-
ainehuolto muuttui ratkaisevasti
vuonna 1994, kun uusi ydin-
energialaki astui voimaan.
Kdiytetyn polttoaineen palautus
Vendijdlle pddttyi ja oli ryhdyttivii
valmistelemaan sen loppu-
sijoitusta Suomeen. Tdmd johti
yhteistyohon Teollisuuden Voima
Oy:n (TVO) kanssa ja Posivan
perustamiseen hoitamaan sekd
Olkiluodon ettd Loviisan voima-
laitosten kdytetyn polttoaineen
loppusijoitusta. Samalla poistui
myds vendldisen polttoaineen
kilpailuetu. Tuore polttoaine tuli
kilpailun alaiseksi.

ja on British Nuclear Fuels plc (BNFL). So-
pimuksen mukaan se toimittaa polttoaineen
yhdelle yksikolle ja sopimus sisiltdd optiot
myds toisen yksikon toimituksia varten.

BNFL:n polttoaine on monikansallinen
tuote. Polttoainenippujen design on englan-
tilainen. Uraani tulee Vendjaltd, sirkoniosat
Amerikasta, terdisosat Tsekistd ja nippujen
kokoonpano tapahtuu Espanjassa. Niput
kuljetetaan Suomeen laivalla ja satamasta
laitokselle kuorma-autolla.

Venilidinen polttoaine valmistetaan
Elektrostalissa lihelld Moskovaa. Niput
kuljetetaan Loviisan asemalle junalla ja siel-
td laitokselle edelleen knorma-autolla.

Tuoreen polttoaineen vastaanottotarkas-
tus tehdéin Loviisan voimalaitoksella polt-
toaineen toimittajan edustajan ldsndollessa.
Jokaisen nipun ulkondké ja tirkeimmit
mitat tarkastetaan. Ennen lopullista hyvik-
syntdd tarkastetaan lisidksi polttoaineen
valmistuksen tulosaineisto sen varmistami-
seksi, ettd polttoaine on voimassaolevan
spesifikaation mukaista. Osa tulosaineis-
toista tarkastetaan jo tehtaalla valmistuk-
sen aikana.
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Polttoaineen kiytto

Polttoaineniput saapuvat laitokselle 1-3 kk
ennen vaihtolatausseisokkien alkamista.
Osa nipuista ladataan reaktoriin heti seuraa-
vassa seisokissa ja loput vuotta myShem-
min. Tarkat méérét riippuvat lataussuunnit-
telusta ja varastossa vanhastaan olevasta
polttoaineesta.

Varastossa niput séilytetéin joko kulje-
tuspakkauksissaan tai 30-paikkaisissa siirto-
koreissa.

Kun polttoaineenvaihto ldhestyy niput
pyyhitiidn etyylialkoholilla ja sijoitetaan
siirtokoriin ennalta laaditun suunnitelman
mukaan. Kori siirretdidn reaktorihalliin sitd
varten suunniteltuun kaivoon, josta niput
siirretddin latauskoneella yksitellen latausal-
taaseen hyvissd ajoin ennen reaktorin
alasajoa vaihtolatausseisokkiin.
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Reaktorissa niput ovat tyypillisesti kolme
vuotta saavuttaen 36-37 MWd/kgU keski-
palaman. Osa polttoaineesta on reaktorissa
tdlld hetkelld vain kaksi vuotta, mutta tima
osuus poistuu parin vuoden siirtymékauden
jélkeen.

Kiyton jélkeen nippuja sidilytetddn reak-
torin viereisessd latausaltaassa runsaan vuo-
den, Témin jilkeen ne siirretdin kidytetyn
polttoaineen varastoon odottamaan loppusi-
joitusta. Varastokapasiteetti mitoitetaan
siten, ettd se riittdd loppusijoituksen alkami-
seen eli vuoteen 2020 saakka.

Polttoaineen tarkastukset

dddn laitoksella olevalla allastutkimuslait-
teistolla. Sen avulla voidaan purkaa poltto-
ainenippuja ja tehdd visuaali- ja mittatarkas-
tuksia nipun komponenteille sekid gamma-
scanning-mittauksia polttoainesauvoille.
Tarkastetut niput kootaan laitteiston avulla
ja siirretddn odottamaan loppusijoitusta
kuten muutkin kdytetyt niput.

Uusien polttoainenippujen design (seké
venildinen ettd englantilainen) on sellainen,
ettd allastutkimuslaitteistolla tarkastettu
nippu voidaan ladata takaisin reaktoriin.
Néissd nipuissa mm. suojakotelo on kiinni-
tetty ruuveilla ja sauvat ovat vedettivissi
irti. Kokoonpanon jilkeen nippu on kuten
ennen tutkimuksen aloittamista,

Kiytetyn polttoaineen huolto

Kiéytetyn polttoaineen loppusijoitusta hoitaa
TVO:n ja Fortumin yhdessid omistama
yhtid, Posiva. Loppusijoituspaikaksi Posiva
on valinnut Eurajoen Olkiluodon. Loppusi-
joltuslaitosta koskevaa periaatepétdstd on
haettu valtioneuvostolta kevidlld 1999.
STUK ja Eurajoen kunta ovat antancet ha-
kemuksesta myonteisen lausuntonsa. Val-
tioneuvoston kisittely on viivistynyt Eura-
joen kunnan lausunnosta jitettyjen valitus-
ten kisittelyn ajaksi. Valtioneuvoston hy-
viksymisen lisdksi periaatepiiitos tarvitsee
myds eduskunnan hyviksymisen.
joitustilojen rakentamiselle haetaan lupaa
vuonna 2010 ja tavoitteena on, ettd varsinai-
nen loppusijoitus alkaa vuonna 2020.

|

PS. Kesikuun alussa allekirjoitettiin veni-
ldisen TVELin kanssa sopimus viiden vaih-
tolatauserin toimittamisesta Loviisaan vuo-
sina 2001-2005. T#n4 kautena puolet tarvit-
tavasta polttoaineesta toimittaa BNFL ja toi-
sen puolen TVEL.

Polttoainenippujen kéyton jélkeisilld tarkas-
tuksilla varmistetaan, ettd niiden kiyttiyty-
minen reaktoriolosuhteissa on ollut suunni-
telmien mukaista. Namé tarkastukset teh-

DI Ossi Koskivirta,

Fortum Power and Heat,
hankintapéaallikk,

puh. 010 4533 992,
0ssi.koskivirta @fortum.com
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Ymparistoasiat
ydinvoimalaitoksen
polttoaineen hankinnassa

SERRRLT

{65 4 e

Uraanilla tuotettua sihkod voi-
daan pitid maapallon hiilidioksi-
dirasitusten kannalta ympdiristoys-
tivillisend energiamuotona, joten
ydinvoimalaitosten tehokas ja tur-
vallinen kdytto on ydinvoimayh-
tididen yksi keskeinen yhteinen
ympdiristotavoite.

ATS Ydintekniikka (29) 2/2000

olttoaineen hankinnan ja tuotannon
Pympiiristﬁvaikulukset voidaan ensi

sijassa kohdistaa kaivos- ja rikastus-
toimintaan, jolloin merkittdvii ovat mal-
min pitoisuus ja rikastusjétteen hoitotapa
sekil isotooppirikastuksen sihkénkulutus.
Uraanilla tuotettuun sihkomérisn nihden
uraanituotannon ympéristovaikutukset ovat
nykyaikaisilla kaivoksilla ja tuotanto-
menetelmilld hyvin pienet ja pisstét mar-
ginaalisia. Myos kiiytetty energiamiiird on
vihdinen.

Uraanipolttoaineen valmistuksen korkea
laatu on mydos tdrkedd, koska se rajoittaa
poltioainevaurioiden mééiri ja henkildkun-
nan siteilyannoksia ja vaikuttaa rajoitetusti
myos ympéristdannoksiin seké laitosjitteen
laatuun.

Toimittajien vastuullisuus ympiristo-
asioiden hoidossa on Teollisuuden Voima
Oy:n polttoainchankintojen alkuajoista lih-
tien otettu huomioon. Teknisten kysymys-

Tuula Purra

Ympdristoaudit

Kara Baltan uraani-
Jalostuslaitoksella Kirgisiassa,
taustalla rikastamojiitteen
haihdutusallas.

ten ohella on samalla my6s varmistuttu toi-
mittajien laatu- ja ympéristdasioiden hoidon
ajanmukaisuudesta.

Ydinpolttoaineen ja sen raaka-aineiden
valmistukseen ja kisittelyyn liittyy myos
runsaasti kansainvilisi4 ja kansallisia turval-
lisuutta sekd ympiristonsuojelua seki tys-
ja siteilysuojelua koskevia viranomaissdi-
doksid. Tdm4 osaltaan on kehittinyt alalla
toimivien yritysten ympiristdvastuullista
yrityskulttuuria. Tuotantolaitoksilla kiiytetyt
suojelutoimet ovat useissa tapauksissa laa-
jempia kuin miti lains#ddanto tai sisdokset
edellyttavit.

Ympiristostd huolehtiminen onkin tini
pdivind osa kaikkien nykyaikaisten yritys-
ten toimintaa. Osoituksena téstid ympéristo-
vastuullisuudesta on mm. ydinvoimalaitos-
ten sekd polttoainetoimittajien ympiristojar-
jestelmien sertifiointi, joka on maailmanlaa-
Jjuisesti kdynnissi.

—-
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ISL-tuotantokaivo
Kazakstanin Stepnoyessa.
Ympdriston sdteilytason mittaus.
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Teollisuuden Voi-
man ympéristojirjes-
telmélle on marras-
kuussa 1999 myonnet-
ty ISO 14001 -standar-
din mukainen sertifi-
kaatti. Kestivd kehitys
edellyttdd, ettd ympéi-
ristdasiat otetaan huo-
mioon tuotannon kai-
kissa vaiheissa, ja TVO
nikee tirkedksi koko-
naisvastuunsa Olki-
luodon laitoksen polt-
toainekierrosta alkaen
uraanin hankinnasta ja
pdittyen polttoaineen
loppusijoitukseen kal-
liosta kallioon -periaat-
teen mukaisesti. Samaa
vastuullista suhtau-
tumista ympéristoon
TVO edellyttdd my0ds
yhteistyokumppaneil-
taan.

Myo6s Fortumin ym-
péristo-, terveys- ja tur-
vallisuuspolitiikka pai-
nottaa vastuullisuutta
ympéristdasioiden hoi-
dossa; yhtitn tavoittee-
na on olla ekokilpai-
lukyvyn edelldkdvija
markkina-alueillaan, tarjota koko elinkaa-
rensa kannalta ympéristomydtiisid tuotteita
ja palveluja seké toimia vastuullisesti yh-
teiskunnassa ja luonnonvarojen kiytossi.
Loviisan ydinvoimalaitoksen ympéristGjar-
jestelmén sertifiointiprojekti tahté4 jérjestel-
min sertifiointiin vuonna 2001.

Polttoainetoimittajan
valinnasta ja ympiristoasioiden
hallintakriteereisté

Ydinalan toiminnot mukaan lukien uraanin
tuotanto- ja jalostusvaiheet on yleensd kat-
sottu toiminnaksi, jolle on saatava toiminta-
maan viranomaisen hyviksyntd, ja kyseisen
valtion lainsddddnt6on on sisdllytetty toi-
minnalle asetettavat turvallisuus- ja ympi-
risténsuojeluvaatimukset. Namé perustuvat
tavallisesti kansainvilisten sopimusten peri-
aatteisiin. Valtioiden lainsddddnt66n on
myds tavallisesti sisillytetty vaatimus, ettd
uraanin tuotanto- tai jatkojalostuslaitoksen
ympéristovaikutukset tulee yksiloidd ja ar-

vioida laskelmien avulla ennen toiminnan
aloittamista ja toimiluvan saamista.

Luvan myontdmiskésittelyn yhteydessi
toimivaltaiset viranomaiset tarkastavat esi-
tetyt laskelmat ja suunnitelmat ja asettavat
toimilupaan ympdristonsuojelua koskevat
ehdot ja velvoitteet. Viranomainen myos
valvoo toiminnan kdynnistytty4 lupaehtojen
ja velvoitteiden tdyttymista.

Lupachdoissa on tavallisesti annettu yri-
tykselle my0s vastuu - seké tekninen ett ta-
loudellinen - alueen palauttamisesta toimin-
nan padtyttyd lupaehdoissa midrattyyn ti-
laan - tavallisesti luonnontilaan - jossa sen
kaytolle ei jouduta asettamaan rajoituksia.

Léhtokohtana toimittajayrityksen ympé-
ristonhallinnan tilan kartoittamisessa voi-
daankin siten pitdd kyseisen maan lainsié-
dédnndn toiminnalle asettamien vaatimusten
ja velvoitteiden ldpikdyntid ja todentamista
sekd vaatimusten vertaamista kansainvélis-
ten sopimusten periaatteisiin (ml. siteily- ja
tydsuojelu).

TVO:n kédyttamit arviointikriteerit perus-
tuvat pitkdlti ISO 14001-ympéristostandar-
din vaatimuksiin. Standardi edellyttdd mm.,
ettd toimittajalla/toimittajan tuotanto- tai ja-
lostuslaitoksella tulee olla hyviksytty ym-
piristoasioiden hallintaa koskeva politiikka,
johon yrityksen johto on sitoutunut. Samoin
edellytetddn, ettd yritykselld on voimassa-
oleva ohjeisto tai sddnnét tai suunnitelmat,
jotka médragvit:

- miten toiminnalle lainsddddnnén mu-
kaan asetettujen ehtojen noudattaminen ta-
pahtuu sekéd miten yritys valvoo ehtojen
noudattamista ja miten tapahtumat raportoi-
daan viranomaiselle

- miten tyosuojelua ja tydympéristod
koskevat vaatimukset toteutetaan

- miten yritys valvoo toimintansa ympé-
ristovaikutuksia ja tdyttdd ndihin Hitty vt
vaatimukset (ml. raaka-ainehankinta, veden
ja energiankiytto)

- kemikaalien kiytosti ja

kiyton valvonnasta

- jadnnds- ja sivutuotteiden kisittelystd

- jitehuollosta ja jatteiden kisittelystd

- toiminnan pdéttymisen jélkeisistd toi-
menpiteistd; laitteistojen/laitoksen purku- ja
maisemointitoimenpiteisti.

Yhteistyossd toimittajien kanssa painote-
taan ympiristdasioiden hallinnassa jatkuvan
parantamisen ja avoimen vuorovaikutuksen
periaatetta sekd viranomaisten asettamien
vaatimusten tayttamisti.
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Polttoainetoimittajien
ympiéristonhallinnan tilasta

Uraanin tuotanto- ja jatkojalostustoiminta
on eri maissa jo pidemmén ajan edellyttinyt
toiminnan ympéristovaikutusten selvittdmi-
sestd ennen toiminnan kidynnistimisti ja toi-
miluvan saamista viranomaisilta. Laitoksilla
on ohjeistetut tyturvallisuus-, tydsuojelu-,
laadunvalvonta- ja ympiristonsuojelume-
nettelyt, joiden pohjalta niiden ympérists-
hallintajérjestelmét ovat serfioitavissa.

Useat uraanituottajat ja polttoainetoimit-
tajat ovatkin sertifioineet tai sertifioimassa
laitostensa ympéristojarjestelmidin 1ISO
14001 -standardin mukaisesti. TVO:n raa-
kauraanitoimittajista mm. kanadalaisella
Cameco Corporationilla on kidynnissi Key
Laken, Blind Riverin ja McArthur Riverin
kaivos- ja rikastamotoimintojen sertifiointi-
projektit, ja Australiassa toimivan Olympic
Damin kupari-uraanikaivoksen ympirists-
jirjestelmid on tarkoitus sertifioida ISO
14001:n mukaisesti tind vuonna. Jirjestel-
mé on jo aiemmin sertifioitu ympéristdstan-
dardin "Australian Minerals Industry Code
for Environmental Management" mukaises-
ti. Konversiotoimittajista BNFL on sertifioi-
nut ympéristdjirjestelménsd ISO 14001:n
mukaisesti jo vuonna 1996 ja Comurhexin
ja Camecon konversiolaitosten ISO 14001 -
ympéristo-sertifiointiprojektit tahtddvit hal-
lintajérjestelmien sertifiointiin vuonna
2000.

Rikastustoimittajista Urenco Ltd:n Al-
melon, Capenhurstin ja Gronaun tuotanto-
laitoksilla on voimassa olevat ISO 14001 -
ympéristosertifikaatit vuodesta 1997. Myos
Cogeman rikastuslaitoksen sertifiointipro-
jekti on meneilldén. Polttoaineen valmista-
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Nékymd tavanomaisen kaivoksen korvaavalle Stepnoyen ISL-tuotantokentiille.

jilla, saksalaisella Siemens AG:1ld seki Ad-
vanced Nuclear Fuels GmbH:n poltto-
ainetehtaalla, espanjalaisella ENUSA
S.A:lla ja Ruotsissa toimivalla Westinghou-
se Atom AB:n polttoainetehtaalla on myds
ISO 14001:n mukaan sertifioidut ympéiris-
tonhallintajirjestelmat.

Ympiristonsuojelu Venijilld ja siihen
Liittyvit tydsuojelu-, tyoturvallisuus- ja ym-
péristonsuojelunormit perustuvat maan
omaan lainséddidntoon samoin kuin ympi-
ristdasioiden hallintajérjestelmien kehitti-
minen. GOST on myds laatinut ISO 14001 -
standardin pohjalta ympéristostandardiluon-
noksen "Ympériston laadunjohtamisjirjes-
telmd. Yleisid kiyttovaatimuksia ja suosi-
tuksia", jonka vaatimukset ovat pohjana
tuotantolaitosten ympiristojirjestelmien
sertifioinnille Vendjilld aikanaan.

Venijiltd linsimaisille asiakkaille toimi-
tettava luonnonuraani tuotetaan nyKyisin
pddosin rikastamalla aiemmin tuotettua
koyhdytettyd uraania tai purkamalla aiem-
min strategisiksi luokiteltuja Venijin val-
tion uraani- ja ydinasevarastoja. Ydinalan
tuotantolaitokset ovat valtion omistamia ja
toimivat Vendjén federaation valvonnassa ja
niiden toiminta edellyttidd viranomaisen
luvan. Maan keskushallinnon ohella my®s
Venijilld paikallisviranomainen valvoo lai-
tosten ympiristopéistojd (paikallisviran-
omaisen antamat luvat),

IVY-maiden sckd Neuvostoliiton hajoa-
misen yhteydessd muodostuneiden uusien
itsendisten valtioiden, kuten Uzbekistanin,
Kazakstanin ja Kirgisian, ympiristo- ja
ydinenergialainsdddintd pohjautuu ennen
maiden itsendistymistd laadittuun Neuvos-
toliiton lainsdddant66n. Talousrakenteen
muuttumisen vuoksi ja vanhojen tuotanto-

laitosten omistussuhteiden muututtua val-
tioilla on ratkaistavanaan laajoja pidtty-
neisiin tuotantoprojekteihin liittyvid ympi-
ristokysymyksi4 (koskee kaikkea teollisuut-
ta). Valtioiden itsendistytty4 niiden omaa
lainsdddintod on voimakkaasti kehitetty
ldnsimaisen lainsdéddnnon ja sdinndston
pohjalta.

TVO mukana
auditointitoiminnassa

TVO on selvittdnyt laajamittaisemmin lin-
simaisten tuottajien ja Neuvostoliiton hajoa-
misen yhteydessi muodostuneiden uusien
itsendisten valtioiden uraanin tuotanto- ja
jatkojalostuslaitosten ympiristShallintaa,
laitosten ympiristd- ja tydsuojeluasioiden

viranomaisvaatimuksia yhteistydssd ruotsa-
laisten voimayhtitiden kanssa Kérnbrinsle
och Milj6 -projektissa (KOM).

KOM-projektin asiantuntijaryhmit ovat
ympiristoauditoineet mm. Kanadassa toimi-
vat Key Laken ja Rabbit Laken uraanituo-
tantolaitokset, Navoin uraanituotantolaitok-
sen Uzbekistanissa ja Stepnoyen ja Central-
noyen uraanituotantolaitoksen Kazakstanis-
sa, Rossingin kaivoksen Namibiassa, Came-
con konversiolaitokset Blind Riverissi ja
Port Hopessa, BNFL:n konversiolaitoksen
Springfieldsissd ja Comurhexin konversio-
laitokset Malvesissa ja Pierrelattessa,
Urenco Ltd:n Capenhurstin rikastuslaitok-
sen, Zelenogorskin rikastuslaitoksen Kras-
nojarskissa, Westinghouse Atom AB:n polt-
toainetehtaan Visterdsissa seki ANF:n polt-
toainetehtaan Saksassa.

Laitoskéyntien ja laitosten ympéiristchal-
linta-asioiden auditoinnin lisiksi projektin
asiantuntijat ovat tavanneet kyseessi olevan
maan séteily-, tyosuojelu-, terveys- ja ym-
pdristdvalvontaviranomaisen edustajia ja
kiyneet heiddn kanssaan l4pi maan lainsdi-
dintod ja viranomaisvaatimuksia seki lai-
toksen toimilupa- ja viranomaisvalvonta-
asioita. Kriteerit, joita KOM -projektissa on
kiytetty ja joiden kaikkien auditoitujen tuo-
tantolaitosten on todettu tdyttivin, perustu-
vat TVO:n kilyttdmien arviointikriteerien ta-
voin ISO 14001 -standardin vaatimuksiin.

|

Tuula Purra
TVO:n polttoainehuoltotoimiston

uraanijaoksen jaospaéllikko,

puh. (09) 6180 2420, e-mail: tuula.purra @tvo.fi
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Tule kesaretkelle Olkiluotoon!
26.6.-5.8.2000

Padset Pujo-vesibussilla Raumalta Olkiluotoon ja bussilla
takaisin Raumalle taj pdinvastoin, Retkij jarjestetddn
Maanantaista lauantaihin.

Néet Olkiluodon ja Rauman kauniin saariston. Olkiluodossa
padset Energia-aikamatkalle, joka on rakennettu VvLJ-
luolaan ja kertoo muun muassa siitd, miten aikojen kuluessa
sdhkdenergia ja sen tuotanto ovat kehittyneet.

VLU-luola on voimalaitosjétteen loppusijoitusiuola, jonka
700 metri pitkaan ajotunneliin ndyttely on pystytetty.
Matka taittuu jalan ja pddttyy 60 metrin syvyyteen maan
alle. Takaisin maan pinnalle tullaan hissilla.

Lahd6t busseilla arkisin maanantaista perjantaihin Rauman
torilta museon edests (paitsi lauantaisin Savilan puistosta).

Muista kdyd4 lunastamassa pdésylippu Rauman torilla
olevasta TVO:n palvelupisteests, silla nain varmistat paikan
matkaa varten. Palvelupiste on avoinna 19.6.-5.8.2000
ma-la klo 10.00-14.00.

Lippujen hinnat ovat seuraavat: aikuiset 20 mk, alle 15-
vuotiaat 10 mk ja perhelippu 40 mk.

TVO

Ohjelma
Vesibussi — A-bussi
klo 13.00 Lihts bussilla torilta Syvarauman rantaan,
josta merimatka alkaa
14.45 Rantautuminen Olkiluotoon
15.00 Tutustuminen Energia-aikamatka-néyttelyyn
16.10 Léhtd bussilla Raumalle
16.30 Saapuminen I&htopaikkaan

B-bussi - vesibussi

klo 13.00 Lahts bussilla torilta Olkiluotoon
13.30 Tutustuminen Energia—aikamatka-néiyttelyyn
14.45 L5ht6 vesibussilla Olkiluodosta
16.30 Saapuminen lahtdpaikkaan

Bussi-vesibussi Eurajoelta 8.7.
klo 13.00 Laht bussilla Eurajoelta Matkahuollon
edestd Olkiluotoon
13.30 Tutustuminen Energia-aikamatka-néiyttelyyn
14.45  Lahto vesibussilla Olkiluodosta Raumalle
16.30 L&hto bussilla Raumalta Eurajoelle
17.00  Saapuminen lahtépaikkaan

Teollisuuden Voima Oy




Agneta Rising and Bodil Berntsson

WIN — Women in Nuclear
gins

0ri

WIN is a world-wide association
of women working professionally
in the fields of nuclear energy and
applications of radiation. The goal
of WIN is to contribute to
objectively informing the public
on nuclear and radiation.
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of WI

t PIME '89, the global meeting for
public information specialists, a

round table with six ladies was
chaired by Agneta Rising with the title
"women and nuclear energy"”, this was the
triggering point of WIN.

For many years there had been in two
European countries - Sweden and Switzer-
land - very successful women's groups in
nuclear & energy information. In Switzer-
land,"Frauen fiir Energie" and in Sweden
"Women and Energy".

Proposed by Dr Irene Aegerter and Ms
Agneta Rising and endorsed by the ENS In-
formation Committee, chaired at the time by
Juhani Santaholma, a special women's mee-
ting was organised January 1990 in Ascona,
Switzerland. Women from all over Europe
were invited and the project Women and
Nuclear Energy was started.

In May 1992 the Finnish group "Energy
Channel" organised a meeting for the pro-
ject where the idea was launched to trans-
form the project into an organisation WIN,
Women in Nuclear. The constitutional mee-
ting of WIN took place at Karlovy Vary,

N

WIN Group on
technical tour during
WIN Global 1999,

in the middle Marke
Heininen-Ojanpera.

Czech Republic in January, 1993. The first
president of WIN was elected, Dr Irene Ae-
gerter, Switzerland (1993-1996).

Marke is gone,
but work goes on

Marke Heininen-Ojanperd was involved
since the start of the ENS's "Women and
Nuclear" project and has been a key power
for the successful development into WIN
and into a true global organisation. Marke
was active and supportive and she participa-
ted, sharing her ideas and competence with
WIN for the future development of nuclear
energy. Marke took part in most of the WIN
meetings and we got to know her as a com-
petent, thoughtful and dedicated colleague,
with warm elegance.

She invited us to Hel-

sinki and Finland for

the first time 1992 and

the second time for

2000, but this time she

was gone. We miss

her!
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“ The smiling atom”. Visit the
www-site to see the blinking Atom.

WIN Annual Meetings

France 1993
Germany 1994
Sweden 1995
Russia 1996
Spain 1997
Taiwan 1998
USA 1999
Finland 2000
WIN Awards

1996 Lioudmilla Kolesnikova, Russia
1997 Maria-Teresa Lopez-Carbonell, Spain
1998 Shin Young-soon, R.0 Korea

1999 Emmy Roos, USA

WIN Group Annual Meeting, Washington D.C. May 1999.

Growth of WIN

The growth of WIN has been shown in the
enclosed statistics. The number of countries
with a WIN organisation has grown from 22
in year 1993 up to 51 in year 2000. During
the same interval the number of WIN mem-
bers has grown from 145 up to 1850.

Presidential views

Dr Irene Aegerter, Switzerland;
President 1993-1996

"At the dawn of the nuclear age there were
women working together with men like
Marie Curie, Lisa Meitner, Maria Goeppert-
Mayer, to name just a few. WIN is needed
to follow their footsteps. The network of
women in nuclear is most important for me
both on the national level, as well as on the
global one. WIN is needed, so that not only
the technical and economical aspect of nuc-

WIN Statistics

Development of WIN membership status:

Year Number of countries ~ Number of WIN-members
represented in WIN
1993 22 145
1994 23 288
1995 26 350
1996 28 374
1997 35 550
1998 41 875
1999 47 1300
2000 51 1850
20

lear energy are considered, but also emotio-
nal and ethical aspects, especially in com-
munication. The hearts of the people have to
be won, WIN wants to give back the smile
to nuclear energy."

Agneta Rising, Sweden;
President 1996-2000

"WIN started as a European project but is
now a global, well-known and respected or-
ganisation. Still keeping the active, creative
and informal atmosphere since its beginning
ten years ago. With members in more than
50 countries and in all continents WIN is
truly global.

WIN supports professional women so
they can reach outside the nuclear commu-
nity with facts on nuclear and radiation.
WIN members meet the concerns of the ge-
neral public. In different ways in different
cultures. WIN members devote time and
use their knowledge and experience to have
a dialogue with the public, giving confiden-

Shin Young-soon, R.O Korea receives WIN
Award from WIN President Agneta Rising.
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Dr Irene Aegerter, Switzerland;
President 1993-1996

Agneta Rising, Sweden;
President 1996-2000.

Annick Carnino, Austria;
Nominated President 2000).

WIN Homepage address: hitp.//www.etceteraweb.com/WIN/WININ.htm/

ce and credibility and a human face to nuc-
lear.

WIN provides role models for young
women. WIN attracts high quality young
people to our competence areas to ensure a
future prosperous development.”

Nominated President 2000,
Annick Carnino, IAEA

"When in Ascona it was decided to create
WIN, we saw it as speaking up for the nuc-
lear industry in which we all belive. Now I
see additional strenghts in WIN, I see a net-
work of professional women and men all
over the world, that will help crack the glass
ceiling and will change the image of our in-
dustry in the eye's of the public. It will also
promote the younger generation to join and
keep alive the nuclear option in the future.

WIN will contribute in solving two
major issues: public understanding of nuc-
lear energy and applications; and attracting
the younger generation to sustain the nuc-
lear option. Let us work together to achieve
these goals.”

The Smiling Atom

Nuclear and radiation technologies and appli-
cations are very beneficial for mankind.
There are also many possibilities for future
developments. The general public, though,
has concerns and fears. WIN wants to meet
the concerns and give the smile back to the
atom, as well as give a human face to nuclear
and radiation technologies.The WIN symbol,
the smiling atom, is a symbol for all positive
and beneficial uses of the atom and the gene-
ral public's appreciation of the uses. ]
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Agneta Rising,
WIN Global, President,
agri@ringhals.vattenfall.se

Bodil Berntsson,
Assistant for Agneta Rising,
bodb @ringhals.vattenfall.se




Kéthe Sarparanta

Energy Channel 10 years

“It is a privilege to be a woman”—
yes, it certainly is. The event
arranged by the Federation of the
Finnish Societies for Women on
21-22 April 1990 gave us, the
members of the Energy Channel,
new ideas and energy. It also
supported our understanding that
especially women should be told
more about the different energy
sources, radiation and its
properties and use. The event also
arouse thoughts of the means

for information distribution.

The spirit of the beginning of the
1990’s, political events and energy
policy discussions may even have
needed this kind of independent
forum for information distribution.

B
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Speaker Riitta Uosukainen at Radiating Woman Seminar, Helsinki 1997,

Coordination Group of Energy Channel.

ecause we Energy Channel members
B have different kind of education and

work experience, work at various
fields, also our readiness to tell about mat-
ters related to nuclear power and radiation
was versatile and good. Our activities have
been and still are many-sided. Along the
years, the Energy Channel has covered va-
rious topics e.g. radiation, risks, operation
of a nuclear power plant, emissions, wastes,

T

environmental issues, saving energy etc. We
have also trained and educated our selves
and thus improved our knowledge in the
field. But, however, one of the most signifi-
cant reasons for being an Energy Channel
member is that it is really nice and fun to be
member. The activities are voluntary, some-
times even hard and the meetings are held
mostly after office hours. We have contribu-
ted significantly to our work and consider it
to be of great value and worth while. The
Energy Channel wishes also to thank those
instances who support our activities and
thus make it possible.

Foundation of the
Energy Channel

A follow-up meeting of the “It is a privilege
to be a woman” event was held on 28 May
1990. And the meeting stated that the func-
tion of the Energy Channel would certainly
be justified. We (Tuula Auvinen, Lena
Hansson, Marke Heininen, Anna-Maija Ko-
sonen, Anneli Nikula, Kéthe Sarparanta and
Sirpa Vertanen) held a ‘think tank’ at Voi-
matalo on 13 June 1990 and decided on get-
ting organized. We discussed lively on the
possibility to join in an already existing or-
ganization. It was stated that the Finnish
Nuclear Society (ATS) is a scientific society
which has contacts and expertise from diffe-
rent energy circles and, furthermore, ATS is
a member of the European Nuclear Society.
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Anna-Maija Kosonen was assigned to cla-
rify ATS’s stand in the matter and the rest
of the group members were told to consi-
der alternative organizations for the next
meeting.

The result was that in its meeting on 31
August 1990 the board of ATS founded a
working group to take care of information
distribution. Based on our proposal, the
group was named as “Energy Channel”.

After getting organized and after the fi-
nancial matters were settled, active “selling”
of expertise was started. Ms Lena Hansson
was elected as the first chairman and Ms
Sirpa Vertanen as the secretary of the wor-
king group. The rest of the core group
would be responsible for the programme
and the actual activities. The financial mat-
ters and the principles of the function shall
be clarified before starting the activities.

Members

The Energy Channel has about 60 members.
The coordinating group led by the chairman
has usually 6-8 members. At present, the
members are Anneli Nikula (chairman),
Piivi Mikinen, Pirkko Miki-Nikkild (secr.),
Sinikka Pinnioja, Eija Karita Puska, Laina
Salonen, Kéthe Sarparanta, Tellervo Taipa-
le, Milja Walsh and Sirpa Vertanen (secr.).

The activities have been supported by
e.g. lecturers from the Technical Research
Centre of Finland, technical universities, de-
partment of radiochemistry of the Universi-
ty of Helsinki, Radiation and Nuclear Safety
Authority, various organizations, ministries
and power companies.

The following persons have acted as
chairs of the Energy Channel:

1990-1992 Lena Hansson
1992-1997 Anneli Salo
1997- Anneli Nikula.

Goals of the working group

When the Energy Channel working group
was established the main goal of the activi-
ties was to increase the knowledge of radia-
tion and energy matters among people out-
side the field itself. And women were consi-
dered as the main target group. The aim was
to tell about nuclear technology and energy
matters intelligibly and to make people un-
derstand that the persons working on nuc-
lear field are ordinary men and women. Al-
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ready in the beginning it was decided that
both men and women can be accepted as
members. Our group should not be seen as a
“women’s club”.

The Energy Channel organizes lectures
for different target groups, participates acti-
vely in various events, fairs etc. The Energy
Channel also prepares information packa-
ges, transparencies and brochures.

Energy Channel Activists at Nordisk Forum in Turku, 1994.

Activities

The Energy Channel has in its function con-
tinued its line in distributing information on
energy matters, radiation and radioactivity
to decision makers and other citizen groups,
especially to women. Lectures have been
held to pupils, students in technical schools
and universities and to different groups of
women (societies, teachers, political groups

Audience at the the ENS Women in Nuclear project meeting in Helsinki, 1992,
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Minister Hannele Pokka opening the ENS Women in Nuclear
project meeting in Helsinki, 1992,

of women elc.). Additionally, visits to nuc-
lear power plants have been organized for
some groups.

For its own members, the Energy Chan-
nel has regularly organized educational se-
minars, lectures and discussions. The Ener-
gy Channel has also arranged an annual
summer seminar for the members of the
ATS. E.g. members of the parliament have
participated in the energy policy discussions
in these seminars.

In events arranged in the beginning of
the 1990’s natural radiation, especially
radon, was a popular discussion topic. Of
course, the Chernobyl accident and its envi-

ronmental effects were
also discussed. In the
early years of its activi-
ties the Energy Chan-
nel gave outspokenly a
reply to a few articles in
the Letters to the Editor
in the major Finnish
daily paper Helsingin
Sanomat. The replies,
which were critically
reviewed by the chair
Lena, received very po-
sitive feedback. It star-
ted from very small and
modest, but soon the
group was requested to
give lectures also e.g. to students at the
Tampere Technical Institute as a part of
their environmental education. The Energy
Channel also participated in the “Capable
Woman” fair both with an exhibition and as
lecturers.

The Energy Channel arranged an interna-
tional meeting in 1992 for women interested
in the "Women in Nuclear" -project of the
ENS. In the same connection, an internatio-
nal seminar was arranged and it was opened
by minister Hannele Pokka (today Governor
of the county of Lapland). The seminar “Ra-
diating Women” has been arranged three
times. The seminar is meant for opinion lea-

Sisko Salomaa and Sirkka Vilkamo.
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der women at various fields, and more than
one hundred persons have participated in
each seminar. The seminar topics have been
Energy & Environment, Radiation & Envi-
ronment and Future Risks. High level lectu-
res were held by leading experts in the field.
Greetings from the Finnish Parliament to
the seminars have been brought e.g. by the
Speaker Riitta Uosukainen, MPs Leena
Luhtanen and Irja Tulonen and by MEP
Marjo Matikainen, who is also an Energy
Channel member.

The Energy Channel has now consoli-
dated its position as a working group of
ATS. Information distribution policies
have been agreed upon and found to be fit.
The plan is to continue along the same
lines. In September, the opinion leader
women will assemble again in the Assem-
bly House of the Estates (Sédtytalo) at a
seminar. The topic of this seminar will be
Woman-Energy-Welfare,

|

Kathe Sarparanta,
polttoaineinsingéri,
Teollisuuden Voima Oy,
puh. (02) 8381 5430,
kathe.sarparanta@tvo.fi
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Featuring the chairpersons of Energy Channel

\ & it

Lena Hansson-Lyyra, Chairperson 1990-1992.

Ms Anneli Salo has a Licensiate degree in radiochemistry from the
Helsinki University. Her professional career includes different
positions on the Finnish Genter for Radiation and Nuclear Safety 1963-
1991 including director of the Surveillance Department, 1975-1991.
She has acted as the Vice Chairman of the Consultative Commission on
Radiological protection in Finland, up to 1991. Her international activi-
ties include work as Section Head at International Atomic Agency’s
Radiation Protection Section, 1985-1988, Finnish representative in
Committee of Radiation Protection and Public Health in Nuclear Energy
Agency of OECD, 1976-1990, Member of the Application Committee of
[CRP (International Commission on Radiological Protection), 1985-
1992. After her retirement in 1991 Ms. Salo has continued her work in
several national and international tasks, among them the membership
of the Advisory Commitee on Nuclear Energy in Finland, 1994-2000,
Member of the National Council for Nuclear Waste, Sweden since 1993
and President of the Nordic Society for Radiation Protection since
1999. In 1996 Ms Salo was nominated as Honorary Member

of the Finnish Nuclear Society.

Anneli Nikula, Chairperson 1997-
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Ms Lena Hansson-Lyyra has MSc degrees from the Helsinki
University in Radiochemistry and from the University of California,
Berkeley, USA, in Nuclear Engineering Science. She has worked as
Research Assistant in Helsinki University, at VTT Reactor Laboratory
and in Lawrence Berkeley Laboratory, Berkeley, USA. From 1986
onwards she has been working at VTT Manufacturing Technology,
first as Research Scientist and thereafter as Senior Research
Scientist in the area of materials in nuclear environments.

Her professional key qualifications cover LWR fuel fabrication,
material properties of nuclear fuel materials, quality control of fuel
manufacturing and radiation safety. Her international activities
include a membership of a European Nuclear Society’s Group
Women and Nuclear Energy, 1990-1992. Currently she the shares
her time between professional activities and family life.

Anneli Salo, Chairperson 1992-1997

Ms Anngli Nikula is a radio chemist, MSc. She has worked as Research
Assistant in the Helsinki University Radiochemistry Department, in
Teollisuuden Yoima Oy as Chemist and as Section Head, as Senior
Adviser in the IVO-Group in the Environmental Protection Division and
as Senior Adviser in the Finnish Energy Industries Federation in envi-
ronmental and nuclear policy issues. In November 1999, Teollisuuden
Voima Oy’s Board of Directors appointed Mrs Nikula as Corporate
Adviser. In 1997-2000 she acted the vice chairperson of the Board of
the Finnish Nuclear Society. She has been the Secretary General of the
Finnish Nuclear Forum and a member e.g. in the NucNet Board and in
the Foratom Executive Board. She is a member of the Executive Board
of WIN Global. Mrs Nikula has, besides her own work, been active in
nuclear information issues. Through several public presentations and
articles she has aimed at giving the public a good and correct picture of
the nuclear field and to distribute information on issues connected to
radiation.
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WIN GLOBAL MEETING
June 14-17, 2000 Helsinki, Finland

Wednesday June 14th, 2000
Technical Tour Loviisa NPP

09.00 Transfer by bus from Helsinki to Loviisa
09.30 Pick up at Helsinki-Vantaa Airport, if needed

Tour of the plant:

Information centre - Control room - Reactor building - Final repository of reactor waste
15.00-16.30 Transfer to Helsinki

16.30 WIN Executive and Board Meeting
19.30 Welcome at the Assembly House of the Estates

Thursday June 15th, 2000
Venue: Wanha Satama (the Old Harbour) fair centre at the historical Katajanokka harbour area,

address: Pikku Satamakatu 3-5, Helsinki

08.30 Registration

09.00-17.00 Opening remarks, WIN Global President
Welcome Address by the FNS Vice President
WIN General Assembly
Poster Session
WIN General Assembly continues

Evening Helsinki sightseeing by boat and Dinner on board
Friday June 16th, 2000
09.00-17.00 Opening remarks, WIN Finland

Global Climate Change, The Nordic Aspect
Mr. Juhani Santaholma, Managing Director, Finergy
Invited comments
Nuclear Power in Finland
Mr. Mauno Paavola, Managing Director, Teollisuuden Voima Oy
Nuclear Waste Management and Decision in Principle
Mr. Veijo Ryhénen, Managing Director, Posiva Oy
Assessment of Social Impacts of Spent Fuel
Ms. Jaana Avolahti, Research Coordinator, Posiva Oy
Invited comments and discussion
Press Conference and Poster Session
Panel discussion: Building Confidence in Nuclear Power
Emotional Intelligence, Sari Lindholm-Yiinne, Helsinki University
Radiation as a tool for conservation of paintings
Ms. Siukku Nurminen, the Museum of Contemporary Art

Saturday June 17th, 2000
Technical Tour Olkiluoto NPP

07.00 Transfer by bus from Helsinki to Rauma

10.30 Visit to the Old Rauma (the UNESCO World Heritage List)

12.30 Transfer to Olkiluoto NPP

13.00 Visit of the plant: Information centre - Tour of the Plant - Spent Fuel Storage - Final repository of reactor waste
17.00 Visit to Turku medieval castle, including dinner

22.00 Transfer to Helsinki

26

s—

ATS Ydintekniikka (29) 2/2000




ETDE Wo

r | d

ETDEWEB

Energy

B ase

Oikotie energiatutkimuksen tuloksiin

aajin kansainvilinen energia-alan
I tietokanta ETDE World Energy Da-

tabase on tdmiin vuoden alussa saa-
nut uuden, kdtevin www-hakuliittymén.
Uusi ETDEWEBiksi nimetty palvelu mah-
dollistaa helpon tavan seurata energian
t&k-sektorilla tapahtuvaa kehitysti tarjoa-
malla tietoja 18 maassa julkaistusta ener-
gia-alan kirjallisuudesta. Palvelun kautta
on saatavissa kokoteksteind pdf-muodossa
paljon varsinkin raportti- ja konferenssijul-
kaisuja. Ajallisesti ETDEWEB siséltda ai-
neistoa alkaen vuodesta 1995.

Tietokannan tuottaminen perustuu kan-
sainvilisen energiajérjeston IEA:n jisenten
viliseen tiedonvaihtosopimukseen "Energy
Technology Data Exchange" lyhennettyni
ETDE. Tiedonvaihtoon osallistuu talld het-
kelld 18 maata: Alankomaat, Belgia, Brasi-
lia, Espanja, Eteld-Korea, Iso-Britannia, Ita-
lia, Japani, Kanada, Meksiko, Norja, Rans-
ka, Ruotsi, Saksa, Suomi, Sveitsi, Tanska
sekd USA. Vain sopimusmailla on oikeus
kéyttad ETDE-tietokantaa ja siten my6s ET-
DEWEB-palvelua.

Tietokantaa ylldpitdd Yhdysvaltojen
energiaministerié U. S. Department of Ener-
gy (DOE). Suomessa sopimuksesta vastaa
Tekes ja kéytinnon tyostd Teknillisen kor-
keakoulun kirjasto. Suomen osalta tavoit-
teena on siirtdd oman maan energiaosaamis-

ta kansainviliseen tietokantaan ja ndin edis-
tdd sen kansainvélisti kysyntéd.

Tietokannasta voi etsid vastauksia
kysymyksiin, jotka kasittelevit mm:
- energiatuotannon ja -kéytén
ympiristtvaikutuksia
- uusiutuvia energialihteiti
- fossiilisia polttoaineita
- bioenergiaa
- polttotekniikkaa
- materiaalitutkimuksia
- energian varastointia,
konversiota ja sddstod
- energiapolitiikkaa ja suunnittelua seki
- talouteen liittyvid ndkokohtia.

Energiatuotantoon ja -kiyttéon liittyvéin
ympdristdteknologian lisiksi tietokannasta
16ytyy myds viitteitd globaalisista ilman-
muutoksista, kasvihuonekaasuista sckd ym-
piristdvaikutusten arvioinnista. Tietokan-
taan syotetddn eri maiden energiaviran-
omaisten tuottamaa materiaalia, joten se so-
veltuu energiapoliittisten suuntausten ja
suunnitelmien seurantaan. Tietokantaa voi
kiytdd hyviksi myds etsittiessi uusia po-
tentiaalisia yhteistyokumppaneita.

ETDEWEBIn kiytto Suomessa perustuu
maksulliseen kiyttdlisenssiin, jota hallin-
noidaan TKK:n kirjastossa. Testikdytostd

voi sopia TKK:n kirjaston kanssa, joka toi-
mii samalla mys tietokannan help-deskini
neuvoen sen kiytoss.

ETDE-tietokanta sisdltad myos kansain-
vilisen atomienergiajirjestén IAEA:n tuot-
taman INIS-tietokannan, johon on koottu
tietoja eri puolilla maailmaa julkaistusta
ydinenergia-alan kirjallisuudesta. INIS-tie-
tokantaan on olemassa myds oma www-ha-
kuliittymd, INIS ei kuitenkaan sisilld koko-
tekstiaineistoja ETDEWEBRIn tapaan. |

Liséatietoja:
http://www.hut.fi/Yksikot/Kirjasto/
Tietokannat/etde-web.html
http.//www.etde.org/ETDEWEB/

hitp://www.hut.fi/Yksikot/Kirjasto/
Tietokannat/inis-esite.html

http://www.iaea.or.at/programmes/inis
findex.html

Yhteyshenkildind toimivat:
Eva Tolonen, TKK kirjasto,

puh 09-451 4140,

e-mail: eva.tolonen@hut.fi
Marja Malmgren, TKK kirjasto,
puh 09-451 4104,

e-mail: marja.malmgren@hut.fi

"Front End of the Uranium Fuel Cycle" -seminaarin artikkeli netissi!

Jari Siitonen (Fortum Engineering) ja Johanna Hansen (Posiva) ovat kirjoittaneet kattavan ja mielenkiintoisen
yleiskatsauksen YG:n maaliskuussa jérjestdmasté "Front End of the Uranium Fuel Cycle" -seminaarista.
Artikkeli 10ytyy ATS Ydintekniikan nettisivuilta http://www.vtt.fi/fene/ye/ats/index.html. Kdykadhan tutustumassa!
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